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^ EVOLUTION 

Evolution^ Expressions and Sensation. By John Cleland, 
M.D s F.R S.j Professor of Anatomy in the University 
of Glasgow. (Glasgow James Maclehose, 1881 ) 

P ROF CLELAND is so well known as a skilled 
anatomist who holds some views of his own on the 
subject of evolutiont that ve are glad to welcome m this 
book a definite statement of what these views are. The 
work, moreover, is throughout very interestusg. It is a 
collection of SIX essays, of which the first is on Evolution, 
the second on Expression, the thud on Vision, the fourth 
on a Theory concerning the rolations of Body and Mind, 
the hfth on Theories of the Cell, and the sixtli a reprint 
of an address to medical students on Truth, Pathology, 
and the Public These essays display a good deal of 
original and suggestive thinking, though not always of a 
kind with which we are disposed to agree 
The first essay, on the " Evolution of Organisations/' 
apresicB the view that gradual development has been 
the law of organic nature, but that this law has always 
been subservient to, or expressive of, supernatural design. 
After some introductory paragraphs the author clearly 
enough strikes his key-note thus. The fact of evolution 
being granted, it “ may be conceived of variously, both in 
respect of character and cause In its character it may 
be conceived of as a growth without aim, forming alto- 
gether an indefinUe aggregation like the sum of the 
branches of a tree , or the view may be held that it is an 
orderly arrangement, like some vast temple in which 
every mmaiet and most fantastic ornament has got its 
own appointed place and harmonies, while the central 
lower ascends to its pre-ordained completeness.” He 
then goes oa to complam that the name of Evolutionist 
hasv with curious eblLviousness, been assumed as a dis- 
tinctive by those who believe that the evolution is 
merely indefinite. , . . Had they called themselves 
DemoUtioniits, on account of ihejr disbelief in morpho- 
logical desigB, kbt name might possibly have been more 
expressive.” 

From this quotation the tone of the whole essay may 
be inferred. The essay, however, is written in the most 
VoL. XXIV.— No. 601 


temperate style, and by a man who certainly has a good 
right to be heard on all matters pertaining to morphology. 
VVe shall therefore offer a few remarks upon his general 
position as indicated by the above extract. 

As regards the mere name appropriated by evolutionists 
of the naturalistic school, we cannot sec that there is 
much ground for complaint It is intended to signify 
belief in gradual development by natural causes as dis- 
tinguished from sudden changes due to supernatural inter- 
vention The name therefore has really no direct reference 
to any ulterior belief or opinion as to whether behind the 
natural causes producing evolution theie is any super- 
natural dc&ign— provided only that this design is not 
supposed to display itself by breaking out into miracle, or 
mteifercnce with these natural causes Therefore Prof 
Cleland has quite as much right as Prof Hackel, whom 
he nghtly enough regaids as a lepreseutative of the 
thorough- going " Demolitionists,’' to call himself an 
evolutionist, and we do not see that H.ickel could pro- 
perly deny him this right ; they both believe in evolution 
^as a piocess, much as they may differ m their views on 
all that lies behind that process. And the only reason 
why the term evolutionist has in many minds become 
identitied with extra-theistic opinion, is simply because 
the theory of evolution has been for the most part deve- 
loped by minds unfettered by any preconceived ideas on 
“ the Method of Divine Government.'’ If we bad had to 
wait for the natural theologians to teach us the theory in 
question, Prof, Qcland's essay would not yet have been 
conceived. It nevertheless remains perfectly true that 
now when it has been conceived, written, and printed, he 
IS as much an evolutionist as anybody else. 

But when we pass from this question of mere terminology 
to the more important matter with which the essay is con- 
cerned, we are brought face to face with a question which 
it IS useless in these columns to discuss This question 
is whether the new light which science has shed on biology 
by the theory of descent is compatible with the older 
theory of design, and if so, to what extent. It is useless 
in these columns to discuss this question, because it is 
one upon which opinions differ, and may legitimately 
differ, through all points of the intellectual compass; 
there being here no general medium of knowledge to 
direct opinion, every man's judgment rests in whatever 
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position it may be brought to rest by the particular cir- 
cumstances of his temperament and education Thus it 
18 that to ProF, Cleland it appears most reasonable to 
conclude that "in the evolutions of organisation there is 
a non-material impulse,’* to which virtually we may refer 
all difficulties that we cannot solve in our contemplation 
of the natural process ; while to Mr Darwin this method 
of relegating any special question in science to an ultimate 
theory of things amounts simply to " a re-statement of 
the question.*' As ft question of science no explanation 
IS furnished by this method, and whether or not in par- 
ticular cases any such explanation is possible, men of 
science, as such^ must never assume, as by following the 
method in question they would assume, that such 
explanation is impossible. 

Therefore, so long as men of science are watchfully 
careful never, as Prof. Cleland phrases it, “ to make final 
do the duty of efficient causes/' so long it matters not to 
science what views her individual cultivators may hold 
on super-scientific questions. Only it is certain that a 
man strongly imbued with belief in final causes is apt to 
incur the danger of confusing them with efficient causes, 
and a striking instance of this fact is displayed by Prof. 
Cleland himself, where he says, ^'If evolutions are definite, 
or, in other words, if morphological designs exist, the 
necessity for explaining all affinity by genetic relationship 
disappears." This we understand to mean that wherever 
affinity cannot at once be seen due to " efficient causes,*' 
we are at liberty forthwith to ascribe it to final causes ” 
And this presents in as bad a form as ever the doctrine 
which for centuries has paralysed the movements of 
science If a scientific man of to-day wishes to retain 
his belief in ‘Mnorphological design," it must be as a 
belief in some wholly transcendental principle with which 
science has nothing whatever to do. Otherwise he fails 
in scientific method, as for instance Prof. Cleland fails 
where he points to “ sex and symmetry " as due to design, 
only because he does not see how they can be due to 
natural selection It makes not an atom of difiference to 
the logical position of science whether or not the fact of 
sex or symmetry, or any other fact to which any writer 
can point, is inexplicable by natural selection. The 
logical position of science is that if such facts are not due 
to natural selection, they must be due to some other 
natural causes which we may reasonably hope some day 
to ascertain. And if it is asked what is the justification 
of this logical position to which science has been raised, 
the answer is supplied by the history of science itself. 
Let any one go through the writings of Paley, Bell, or 
Chalmers, and stnke out all the instances of '' morpho- 
logical design ” which he plainly sees can now be explained 
by natural selectloni and he must be a very dull man if 
he continues to repose any confidence in the residue as 
evidence of causes other than stnctly natural In the 
face of so immense an analogy the burden of proof lies 
with the tclcologists to show that any special cases to 
which they may point as still requiring explanation are to 
be regarded as inexplicable ; and this burden most 
assuredly is not discharged by Prof. Cleland when he 
seeks to stnke at the heart of natural selection as a 
natural cause by saying of heredity that in it he " can 
^nly recognise a phenomenon the origin of which demands 
an explanation." No doubt this explanation is demanded 


but is demanded at the hands of observation and experi- 
ment — not from the cloudlands of spirit which pervades 
the whole.” 

We have thought it well to devote the main part of this 
review to the essay on Evolution, because the occasion 
seems a suitable one to raise our voice against, the per- 
nicious habit of flirting with final causes which still lingers 
among a certain section of scientific workers. Let any 
one who so may wish continue to believe in final causes; 
but if he does not also wish to clog the wheels of science, 
let him cease to throw his final causes into any gap which 
the roads of inquiry may present. Science, as such, 
requires no dens ex macAtmi, and those of her votaries 
who feel that require him will best consult her 
interests by laying the strongest possible emphasis upon 
the ex 

The most interesting of the other essays is that on 
Expression In a section devoted to " Permanent Ex- 
pression,” u IS observed that while in many respects the 
physical peculiarities of permanent expression admit of 
being explained by obvious causes, m other respects this 
IS not so. Thus, for instance, a massive chin is so dis- 
tinctly a physiognomic representation of firmness, that an 
artist would in vain attempt to exhibit the resolution of a 
Cromwell in a face with i small and narrow jaw, or with 
one of those pretty chins like a bagatelle ball, not un- 
common in certain localities . Yet the chin has no 
physical function whatever, so far as 1 am aware.*' 

In a section on the " Expression of the Emotions/’ Dr. 
Cleland argues in favour of an active pnnciple which 
may be defined as unconscious symbolism, and certainly 
in the course of a Few interesting and suggestive pages 
he makes out a strong case. It is first shown that 
language serves, as it were, to stereotype a number of 
symbolic ideas, so that, for instance, words signifying 
elevation come also to signify greatness, goodness, &c<, 
while we likewise ’’ associate impressions derived through 
the organs of sense with impressions from the moral world 
similarly pleasant or otherwise, as in the case of sweetness, 
bitterness, brightness, and gloom" Such associations 
having become firmly established, the way is prepared 
for their expression by gesture; so that at last "the 
workings of the mind are expressed by attitudes, gestures, 
and movements of body of a nature coirelative with 
them” Thus "slight movements of the arms express 
the hugging of an idea to the bosom when nothing but 
what IS thoroughly impersonal is thought of, and the 
fingers bend as if to keep a something in the band when 
nothing but delightful sentiment is conceived." And 
similarly the gesture of sweeping away, backwards, and 
downwards a repulsive object from before the eyes, " is a 
gesture applied to the intangible and invisible; by it 
the cleric puts away false doctrine, and the fastidious 
sublimely brands a notion as vulgar.” 

This theory, of which many pther illustrations are 
given, is to some extent the same as that which Mr. 
Darwin calls " serviceable associated habits/’ seeing that 
the principle of association is concerned in both ; but as 
in Dr. Cleland’s theory the association need not be 
" serviceable,” and as it is concemed with an unconsciously 
symbolic representation of ideas, we think with him th^t 
it deserves to be considered as a distinct theory, and we. 
can scarcely doubt that the principle 4ith which it ii 
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cOD^med has played an important part in the develop- 
ment of emotional expression in man. 

The remaining essays, which we have no fuither space 
to considerj are likewise entertaining, and we therefore 
recommend the book to all who aro interested in the 
sundry biological theories of which it treats 

George J. Romanes 


LEGGE^S BIRDS OF CEYLON'' 

A History of the Birds of Ceylon. By Capt Vincent 
Legge, R.A Part III, concluding the Work 4to 
(London : Published by the Author, 1880) 

T he ornithologists are certainly active at the present 
time We have just recorded the commencement 
of an important work on the Birds of New Guinea, we 
have now to notice the conclusion of an excellent volume 
on the Birds of Ceylon. Capt. Legge’s book will, we are 
sure, be much valued by the numerous European resi- 
dents in the colTce-distncts of the island, who cannot fail 
to have their attention attracted by the beautiful forms of 
ornithic life which surround them, and as yet have had 
no ready means of becoming acquainted with what is 
known of them. Jerdon, singularly enough, did not 
include Ceylon in the area of his ** Birds of India," and 
although Blyth, Layard, and Holdsworth have worked 
long and laboriously on the Ceylonese avifauna, their 
memoirs on the subject are dispersed about in various 
aenals and other publications, which it is not possible for 
a coflee-planter to have at his command. A general 
r/sumS of the Ceylonese ornithology, with full descriptions 
of all the species, with excellent illustrations of the 
peculiar forms, and with every necessary detail required 
for the instruction of the local student and collector, is 
therefore likely to be a most acceptable piece of work to 
the resident in ihe island At the same time Capt Leggc 
has produced an elaborate and scientifically exact Mono- 
graph of a local Avifauna, which will be received with 
welcome by naturalists of every class, and is well worthy 
to take its place on their shelves alongside such works as 
Dresser^s "Birds of Europe" and Buller's “Birds of 
New Zealand," with which it corresponds in size and 
character 

As regards the general features of the Ceylonese Ornis 
Capt, Lcgge observes that the island, " although it con- 
tains none of those remarkable forms which characterise 
the birds of some of the Malay islands, undoubtedly 
possesses a rich avifauna \ and, considering its geogra- 
phical area (about five-sixths of Ireland), the number of 
species is very large. The tropical position of Ceylon, 
coupled with its location in the path of the monsoon 
winds and rains, fosters the growth of luxuriant vegeta- 
tion and verdant forests, which, as a matter of course, 
teem with all that wonderful insect-life necessary for the 
sustenance of birds. Hence the large number of resident 
spedea Inhabiting it ; whilst the fact of its being situated 
at the extreme south of an immense peninsula makes it 
the finishing point of the stream of waders and water- 
birds which annually pass down the coast of India. 
Lastly, the prevalence of a northerly^wind at the time of 
mlgranon of weak-flying warblers brings these little birds 
In numbers to its shores." 

The total number of species of birds mcluded in Capt 


Legge's work is 371, of which two have been introduced 
by man's agency, and about eighteen others are somewhat 
doubtful The authentically determined birds of Ceylon 
may therefore be stated at about 350, of which forty-seven 
are peculiar to the island ; this indicates a very Urge 
amount of individuality The relationship of the Ceylonese 
Ornis, Capt. Leggc tells us, is, as might have been 
expected from the geographical position of the island and 
Its separation from the mainland merely by a shallow 
strait, “ closer to that of South India than to the avifauna 
of any other part of the peninsula. Wallace, in his great 
work on the ' Distribution of Animals,' considers the 
island of Ceylon and the entire south of India as far 
north as the Deccan as forming a subdivision of the great 
‘Onental Region.' It is however in the hills of the two 
districts, which possess the important clement of a similar 
rainfall, where we And the nearest affinities both as 
regards birds and mammals ; and this is exemplified by 
the fact of some of the members of the Brachypodid.^ 
and Tiirdida! (families well represented in both districts) 
being the same m the Nilghins and in the mountains of 
Ceylon, while many of the Timaliidae and Turdida^ in one 
region have near allies in the other 

“ But though this strong similarity in the avifauna of 
the mountains m question, as well as their geographical 
characters, indicate a contemporaneous upheaval and 
enrichment with animal life of their surfaces, a similar 
connection is found between the northern parts of the 
island and the low country of the Carnatic. 

“ Here, again, we have in the fossiliferous limestones of 
the two regions an undoubted connection, and also an 
affinity in tbcir avifaunas, which differ totally from that 
of the mountain-districts on either side of the straits " 

In concluding our notice of this admirable volume we 
must not fail to call special attention to the plates which 
have been drawn by Mr Keulemans, and are excellently 
coloured. They are devoted to the illustration of the 
species peculiar to Ceylon Nor must we forget the 
map, which forms the frontispiece and shows the five 
zoo-geographical regions into which the author divides 
the island, besides the various localities referred to in the 
course of the work. 


OUR BOOR SHELF 

A Manual of A ncunt Geo^taphy Authorised Transla- 
tion from the German of H Kiepcrt, Ph D (London 
Macmillan and Co., 1881 ) 

The name of Kicpert is m itself a sufficient guarantee of 
the thoroughness and accuracy of a book on geography 
That wnter, in his "Lehrbuch der Alien Geographie* — 
from which the present work is abridged, though he him- 
self describes the “ Lehrbuch " as a " Werkchen " — has 
brought together a vast amount of well-digested informa- 
tion respecting ancient geography, so that the book excites 
the stuaent's admiration from the grasp it displays of the 
many sides—geological, ethnographical, philological, his- 
torical, climatological, &c.— of that wiae-reaching sub- 
ject, and the discernment and critical spirit which cha- 
racterise it. To the English reader the smaller work, 
which has been excellently translated by G A M., 
supplies a want that has long been felt. \Ve possess no 
satisfactory book on the subject mtemicdiate between 
pfimers and elaborate treabses, and the present one has 
all the advanta^ of being the condensation of a larger 
book, so that m reading it we feel all through that the 
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author draws on a wide field of knowledge. What is most 
needed in such a manual is that it should be clearj inter- 
esting, suggestive, and not overladen with such details as 
clog the memory while they make no permanent impres- 
sion on the mind. In the present work the statistical 
form IS avoided, and the dry bones of geography are 
clothed with such information as gives them life and 
colour. The vegetation and products of the different 
countries, their inhabitants and history, are all noticed in 
connection with the confij^ration of the ground. Thus of 
Italy we are told that, "besides the oak forests which 
covered the lower slopes, and the beeches and firs which 
covered the higher parts of the mountains up to 5000 feet, 
and far more densely in ancient times than now, a large 
part of the mountain region, especially of the Apennines, 
owing to the ste» and rocky character of the ground, 
remains unsuited for any other purpose but caltle-fecding, 
and this in the higher regions is confined, as in the Alps, 
to the summer months A regular Interchange of cattle 
and sheep according to the seasons, such as is now usual, 
already went on Jn antiquity, as, for instance, between 
Samnium and Apulia " So too, when the volcanic system 
of Italy is mentioned, we are told that “ the lava flowing 
from tnese volcanoes afforded in old Roman times, as it 
does still, the hardest material for binding together the 
great military roads {siUx\ while the conglomerate of 
tufa, consisting of the lighter masses thrown down, which 
was spread over the plain, was the commonest material 
for building, and its weather-worn surface made the moit 
fertile soil for tillage.’' In a similar geological sketch of 
Greece, the various centres of volcanic action are noticed, 
and the metals which are found in different parts of the 
country In respect of the history and politics of the 
several districts a large amount of useful information is 
brought together For instance, we find a clear statement 
of the names by which the ancient Greeks were known at 
different times and by different peoples, and the history 
off the name Italia is discussed m the same manner Nor 
are outlying nations neglected Under the headings 
'^The Scythians” and "The Sarmatae we get the 
results of a lar^c amount of research and discussion, and 
the Carthaginian province in Sicily is duly noticed. 
Philology again, which is now no unimportant handmaid 
of geography, is made to add its contribution of infonna- 
tion , as when we are told that the names Asia and 
Europe "are deiived from the a^u and irib of the lately- 
decipWred Assyrian monuments, meaning east and west, 
and answering to the Homeric expression irpav ijA 
and irpir Coijioy, to the later Greek names of countries, 
'AiforoXTi and 'EinrepLa, to the modern Oneyit and Occident 
(borrowed from the Latin), or to the Italian Levanie and ' 
Ponente " Sometimes a name is connected with the 
features of the ground, as where the Jordan, with its steep 
descent down a deep vall^i is explained to mean " the 
down-flowing " ; or where 'Zanclc is said to be called " the 
Sickle ” from *' the form of the longue of land which 
incloses the natural harbour *’ So, too, the student is 
iucited to further research when he learns that Mount 
Atabyrion in Rhodes bears in reality the same name as 
Mount Tabor, and that other Greek names have un- 
doubtedly Semitic appellations , aOd his appetite for 
history is whetted by aiscovenng that Cappadocia is the 
Old Persian Katta^ka^ and that Marsala is the medisval 
Arabian name for Lilybieum Numerous points bke 
these are illustrated by geography, and M. Kiepcrt gives 
his readers the full benefit of them. But this is not to the 
neglect of the more substantial part of the suUect, which 
IS amply and clearly expoundeiL H. F. Tozer 

Lehrbuch der ergafuschtn ^uahtativm Analyst Von Dr. 

Chr, Th Banoed. Dntte Lieferung. (Kapenhagea: 

Andr Ferd Hflat und Sohn, 1B81.) 

Da. BAAFOEiD’a work on erganic qmlitalivn analysis is 
ccnnpkCed by the issue of the present part. The author 


is to be congratulated on producing so valuable a book of 
reference for the laboratory worker. The present part 
contains a full account of the tests for the commoner 
alkaloids, and for a few of the more fully examined vege- 
table colouring matters. A general method for the exa- 
mination of organic substances, whether free from, or 
mixed with, inorganic compounds, is also given. This 
general plan is not however arranged in cut-and-dry 
tabular form, but is rather a guide which in the hands of 
the experienced student will prove of much value. We 
can but repeat what we said in noticing the first part of 
this book, that eve^ student who is desirous of obtaining 
a real knowledge of qualitative organic analysis, ought to 
possess Dr. Uarfoed's work, 


LETTERS TO THE EDITOR 

[The Editor does not hold himself resjxmsible for opinions expressed 
bp his correspondents. Neither corn he undertake to return, 
or to comspofid 701th the wnteri of rejected manuscripts. 
No notice ij tedien of anonymous communications 
[ The Editor urgenity requests correspondents to keep their Utters 
as short as possible , The pressure on his space %s so great 
that It ts impossible othenoise to ensure the appearance even 
qlcommumcatio/is containing tnUresttng and novel facts,} 

Hot Xc« 

That the experimenta of Dr Cxmelley on hot ice have 
excited much inlercst u not to be wondered at, IIh fitatemCB^ 
however, that icc could be railed to a temperatore of iBo* with- 
out melting was so amazing that many a one could not accept it 
without repealing the experiments. Soon after the first »ort 
notice of Dr. Carnelley araeared m Nature we took np the 
matter, but u the method used by Dr Camellej seemed to us 
to be somewhat troublesome, we made use of quite a diflerenl 
method. In the axis uf a gl,iss tube A b, 16 mm. Id diameter, 
and 56 c m m length was nxed a thermometer / by means of 
two stnpf sj of elaitic braaa xhedt. One of the ends of the tube 
was 22 nun. in diameter, whslc the other end had the ibape of a 
bulb, and was drawn out in a narrow tube, 
a about 50 c.m in length The tube was 
placed in an inclined position with the end 
^ m a glass filled with water that was kept 
boiling The bottom of the glass was 
covert with a layer of mercury. Next the 
tube was healed by a Bunsen burner , a 
port of the air was dnven out, and, aher 
retiring the burner, the tube was partly 
iilied with the boiling water of the gloss. 

The water In the tube was then boiled, a 
still greater pait of the air eBcapod, and by 
removing the burner the tube filled itself 
nearly entirely. The heating and coohng 
were repeated three or four times, and in 
this manner the tube could be filled with i K* 
the boiling water, not a rin^le air-bubble ^ ^ 
being left. The end b of the narrow tube 
was now dipped in the mercury, and by heating the lube 10 
much of the water was driven out that the remainder filled the 
enlarged part A for three- fourths. The tube being now 

alowly cooled, the mercury rose in the tube ab, and it wu 
very easy to seal the tube al a with the blowpipe. The Water 
in A was now frozen, and by Tgently warming with the hand 
the icc-cyl index was loosened from the tube j by mvertlng the 
tube the molten ice wu brought into the bulb B, where It wu 
fixed hy freezinc. This part of the proceii presents bobo diffi- 
culty. When the heating by the hand was not stopped in tlin^ 
too much of the jce was converted Into water. However, by 
placing the bulb B In a freezing mixture of snow and salt the 
melting can be almost msluitry arrested The both of the 
tbanBometar beiag in thu way lurroundcd with an toe eyUadtf 
12 mm in diameter, the bulb B had only to be pla^ ia tho 
freezing mUtore to have the apparatus ready for the appUanoe 
of heat. The results of our experiments confirm those of Dr. 
GanoUey, inaimich as Lhi ice did not melt, notwithiftaedtaig 
beating of the tabe at a was u one InstanM lo rirong that 
Che glass was softened and gave way to the external preuiire of 
the air. They differ, however, as remdi the tcmpeiature of the 
IOC, which remained generally at - By very strong heating 
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the tfacnnometer roie to O^, but neu€r txcuded that point , when 
not, the b«lb of the thernumielcr, by the volatilising of the ice, 
wu pertly laid bare. As it appeals by the detailed description 
of Dr, Camelley'e capcriineiits in Naturk, vol. uui. p. 34J, 
that the aucccu depends for a great part on the size of the 
condenser, we have made another apparatus with a condenser of 
half a litre ; the results we may obtain therewith will be related 
shortly. 

We have also made some experiments on naphthalene. The 
presinre of the naphthalene vapour at the melting-point, nearly 
80^, being ± 9 mm , as was found by a preliminary proof, it 
waa expected that it would not be very difTrcult to obtain and 
to mointaui a vacuum sulheJent to observe the demeanour of 
naphthalene under similar circum&tanocfl as ice. The apparatus 
we nied resembles in its principal feahires that we mode use of 
m experimenting on ice , alone, the condensing burface woa 
much greater. The thermometer bulb being imbedded in a 
cylinder of pure naphthalene 1 3 mm in diameter, the thermo- 
meter wcis fixed in the axis of the glzus tube, and this latter 
drawn out. A small quantity of water being brought In the 
tube, the pressure was reduced by mean<i of an orainnry air- 
pump to j mm , and the drawn-out end of the tube melted 
^ough. In another instance the tube was several times filled 
with cnrefulfy-dned carbonic acid and exhausted, and lastly, 
when the pressure had been reduced to 7 mm , sealed To 
remove the remaining carbonic acid and aqueous vapour a ocr 
tain quantity of caustic potuih and some pieces of oxide of 
calciiun u ere inclosed la the tube. In u bat manner the lube 
had been prepared, the results when heat wan applied, the upper 
part of the tube being cooled in a freezing mixture or simply in 
snow, were always the same, The thermometer rose very 
rapidly to about 79", and staytd at that poifit os long as no port 
of the thermometer bulb was denuded of naphthalene. At the 
same time the naphthalene sublimed very regularly, covering the 
sides of the tube next to the heated part w ith a beautiful layer 
of naphthalene crystal'^. 

C. J K Brutel de la RivifcRE 

A. VAN IlASSELT 

Assen (Netherlands), April 14 


Bound of the Aurora 

The interesting communications which have lately appeared 
in your TOriOdical regarding the supposed connection between 
"sound’' and the "am ora" (Nature, vol xxm pp. 484, 529, 
556)1 lead me to suppose that the following notes may be con- 
sidered by you and your reader's ^orihy of rcconb They were 
copied la'^t autumn by myself from the Stranger’s' or Visitors* 
Book at the Hotel on the ^ggischom, and bore the dale July 10, 
1863 — 

"Visit to the Col dc [a Jungfrau desenbed ' On descent 
lOirounded by thnnderclcuds evidently charged with electricity. 
At 12.15 a Bound similar to that mode by a boiling kettle w'aa 
heard to igsuc from one of the alpenstocks, and very saan a 
slmdnr sound issued from all the bAtam. On shaking the hands 
himilar sounds issued from the fingers. Observing that the veil 
of one of the party stood upright on his hat, one of the genlle- 
lun and one of the guides, who had exnenenced prickly sensa- 
tim on the crown of the head, removed their hats, when their 
hair stood up as if under a powerful electrical machine. When- 
ever there was a peal of thunder all of the phenomena ceased, 
to be speedily renewed when the peal wa*^ over. At such times 
all the membera of the party felt severe shocks in the parts of 
tha body which were most aftected , and one gentleman had bis 
right uta paralysed and rendered useless for several nnimtes. 
The clouds poi^ away and the phenomena finally cemed at 
12.30, The guides with ib were Joseph Mane Claret of 
(^ u moiinl , and Smith of this house, and they were as mneh 
iflbefeid by the electricity os we were. At the top of the Cel 
the a n e ra w barometer stood at 

I believe the above itatemeut, dear and pointed ai iL is, vui 
lined by the names of Watson, Sowerby, and Adanu 

win be Fcen that other phenotnena are mentioned, in 
addition to the Fonndi heard in connection with the electikaj 
ones, which are worthy of regard, I would, among other 
mint^ draw attention to the eflelet prodaned on the arm of one 
0# tfie traveDen, and shnold bo glad to know from any of your 
MneipoBdents whether they have met with other like rcffults flf 
y c tnna l mlCTf erence with the aetlona of mniclH in mountihi 
navel] ing. 


I may mention m passing that in the same Visiton* Hook &t 
the A^ggi^chorn Inn I found notcB to the effect that the Jungfnu 
and the Alelachom were first ascended by a lady m August af 
the year 1863 John W Ogle 

30, Cavendish Square, W 

A I'RESUMTTtON as to the true character of the sound of the 
aurora i<; perhaj s offered by the fact that to many per’ ons a flash 
of lightning IS accompanied by a disL net lohishiu^ sound. As 
Lhks IS simultaneous with the flash, and therefore evidently sub- 
jective, It ‘cims to offer evidence mcrtly of the dose connection 
exisiuig between the senses of seeing and hearing. 

Aprfl 30 E TfUDBARP 

Symbolical Logic 

In my recent letter on Symbolical Logic (see Nature, 
vol xxm. p. 578) T said ihot Trof Peirce's symbol of in- 
clusion, Bs defined by him 111 his "Logic of Relatives," was 
equivalent to the woixls "is not greater than " This how 
ever is not quite correct; for though Prof Peirce speaks 
of this symbol as equivalent to the words "is as small 
aa,” he also speaks of it as denoting '* in elusion, " and his 
illustration f — < m may be read, Ihe class f ts xmludtd 
in the class ni In my notation the analogous composite 
symbol f m may be read, The slafcment f implies the slalcmenf 
m Tf foryin my notation we read Tie belongs to the class /] 
and for w we read lie bthn^s to the class /«, then my /■ w will 
coincide in meaning with Piiif. Peirce's/ — < m \ but this does 
not alter the fact that my /differs in meaninp from his/ that 
my ■ differs from his — <, and my m from his m Mr, Venn, 
in his recent paper in the Prociaiin^s of ihe Cambridge Philo- 
sopbicnl Society, speaks of these distinguishing features of my 
method as unimtif'rtant, and he regards my dcfinilions of my 
elementary symbols as "arbitrary iCblnctions of the full gene- 
rality of our ^yE□bollc language " But Mr. Venn overlook's ihe 
fact that all accurate deFiuiUons are more or le*^3 arbitrary 
reductions of language, and he also seems to me, m this paiti- 
cular ca.'e, to mi lake va^t/lnt^s for generality Philosophical 
mvestigations that begin wuh let x - anything commuidy cud 
with Ji — anything^ a result which, whatever may be thought of 
Its generality, does not add u uch to our knowledge, 

Hugh McColl 

r 73 » Siblequin, Uoulogne-'^ur-Mer, Apnl 26 

The Formation of Cumuli 

This afternoon the air to a great distance above the surface of 
the 'earth has been filled wuh flu tteiing dry leaves For soliie 
weeks no ram has fallen in this vicinity, and a cold northerly 
wind has prevailed To day, for the first time dunng the con- 
tinuance of this cold and rather clear weather, the hill-sides 
having a boulhern exposure base begun to be Eulhciently warmed 
to cause upward currents of air along their /urfacc The effect 
has been curious ; piles of cumuli have formed persistently m 
certain quarters of the sky, and eddyinfj inasbcs of leaves caught 
up along the hill-vides have been falling apparently from the 
under '^urface of the dense massci of cloud My attention was 
first canght by the fall of chestnut and other vanities of leaves, 
which must have traversed a long distance, ai there are no trees 
of the sort near at hand m the du-eetjon from which the wind 
was blowing at the time Whilst walking near an elevated 
ridge of ground an hoar later it was my fortune to catch sight of 
a thick zDoas of leaves lushing directly up its side and pouring 
apparently into the boioiif of a dark cload w hich overhung the 
hJl 'Phis cloud remained almost stationary, although there 
appeared to be a lively breeze along Us under surface, the leaves 
darting forward very sw iftly. The entire phenomenon wm quite 
interesting as affording an illustcption of the method of forma- 
tion of clouds of the variety named. M. A. Veeder 

Lyons, New York, March 20 

"The Oldest Ocean Post OfAce*' 

P In Nature, vol. xxiii. p. 254, just received here, it is stated 
that in Magellan b'trmits there hu been for some years pait, 
chained to a rock there, a barrel from which paumg bhipi take 
tetter! for the duvetioa they are goiag in, leaving oUiers for the 
opposite quarter ; it is added that up to the present no abuK of 
the privileges of this primirive po*«t ofhee has been reported. 
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In Victor Hugo's ronunce, published in English, some 
fifteen yean a^, as *'The Toller;) of the Sea,” a tale of the 
first quarter of this century, he makes one of hi3 Bailors tell 
another about such an “Ocean Post Office” at Cape Famine in 
Magellan Straits Cape Famine was the scene of an early 
setlTement which — in that bleak place — was entirely dependent 
on the outside world for means of subsistence, and when these, 
on one occasion, failed, throogh delay m the arnval of a ship, 
the colonists died , the circumstance giving the place its present 
name The existing colony in Magellan Straits, about twenty 
miles from Cape Famine, u a Chilian settlement called Punta 
Arenas, or Sandy Point Its trade is in guanoco and emu 
ikin«, brought to it by the Patagonian Indians llie colonists 
do a little also in agriculture, coal- mining, and gold washing 
Sailing-ships invariably now go round Cape Horn, the 
nirrownesa of the Straits at i^ome points, their strong currents, 
and the altemnting fogs and wild wind 4 that prevail making the 
passage a very risky one for such vessels as are now employed in 
ocean navigation There are however two steamship companies, 
a Liverpool and a Hamburg one, who^c vessels pass through the 
Strait**, and, touching at Sandy Point, insure nearly weekly com- 
munication between that place and the east and west. But the 
oldest commanders of these steamers know of no such institution 
as an OLCan post office in Magellan Straits. Indeed at Sandy 
Point there have long been the usual facilities for postage, and 
the Dlan of the barrel is therefore not needed in the Straits. 

Tnat plan is adopted m “Post Office Hay,” in one of the 
uninhabited Galapa^ros Islands and po^^sibly that fact, or the 
adoption of some similar device in the Straits at a lime, long 
■go, when there was no settlement there, and of which a tradi- 
tion may still remain, may have suggested Victor Hugo's narra- 
tive, which again may have been the ongin of the paragraph 
quoted in your columns Arck. Roxburgh 

ValparaiitO, March 23 


JOHN DUNCAN, THE ALFORD WEAVER- 
BOTANIST 

'T'HE subscriptions spontaneously sent for the purpose 
of forming a fund to raise this deserving old botanist 
above the need of accepting parochial relief have now 
reached the handsome sum of 322/ 191 \od Of this sum 
there were sent through Nature 73/ 6 s, gd, , to Mr. Jolly, 
Inverness, 223/ loj xoif , to Alford direct, 90/ I9r yd ; 
through the Fre^ Press, Aberdeen, 1 2/ os, , and through 
the People's Journal, Abeideen, 1/ Tne names of the 
subscribers to the Naiurg Fund have already been pub- 
lished here. The list of the others is much too long to be 
inserted, the very length showing the wide-spread interest 
excited by the case. It includes above 300 separate sub- 
scriptions, ranging from 30/ from Mrs Alfred Morrison of 
London, to iJ* from a working man and from a child 
botanist, and the names of many of our most eminent 
scientists Some interesting details might be given of 
the warm sympathy expressed in the case ; the wording of 
»ecial subscriptions, some large sums from nameless 
donors, and the plans adopted by different persons in 
different parts of tne country interested in the old botanist, 
to gam the help of the generous but want of space 
prevents these oeing entered on. One item deserves 
mention, namely, the interest manifested in the case by 
several scientific societies already mentioned in Nature; 
though it must be added that the absence of the names 
of some societies especially devoted to Botany, and of 
the Universitjr of Aberdeen, which received the gift of 
John’s herbarium, is not a little strange. The action of 
these generous societies is no doubt a not unimportant 
means of assisting scientific inquiry and “endowing re- 
search.' * As already stated. Her Majesty was graciously 
pleased to present a gift of 10/ 

^ A trust-deed has now been formally executed and 
signed by John Duncan, disposing of the money thus sub- 
scribed, and hii books and other possessions, during his 
life and after death, vesting all powers, with certain discre- 
tionary liberties, in seven trustees, provision being made 
for their permanent continuance These trustees consist of 
Mr. William Jolly, H.M. Inspector of Schools, Inverness, 


whose sketch of Duncan in Good Words in 1878 first drew 
attention to the old man, and whose recent appeal in his 
behalf has resulted in the present ample provision for his 
comfort, Mr Farquharson of Haughton, near Alford, 
chairman of the Senool Board of Alford, the Rev, Mr. 
Gillan, and the Rev Mr. Brander, the Established and 
Free Church clergymen of Alford, and three other gentle- 
men personally interested in Duncan ; the permanent 
trustees of his property, if any remain, to be the ministers 
of the Established and Free Churches of Alford and the 
Chairman of the School Board of Alford, with power to add 
to their number, so that thefull number shall never be under 
five. It IS provided, that he agrees to the provision made 
for him during his life, which is ample, and that whatever 
sum remains at his death shall be>vested in safe securities 
and the interest arising therefrom devoted to the founda- 
tion of scholai ships or prizes for the promotion of science, 
especially Botany, in schools in certain panshes named, in 
the Vale of Alford , his books, which are numerous and 
good, especially those on Botany, being gifted to the 
parish or Alford, for the same object Meantime the 
greater part of the money in hand will be invested at good 
interest 

It must be gratifying to the subscribers to know that 
not only will the comfort of the old botanist be secured 
for the remainder of his life, but that any surplus, which 
IS almost certain to be considerable, will promote for all 
time the pursuit of those studies that have made Duncan 
famous, among the children, male and female, of the 
district in which he has achieved his own scientific 
work The worthy man, now in his eighty-seventh year, is 
frail, and the past severe wintei has been hard upon him, 
as upon all aged people , but he may, and probably will, 
survive for some years to come His gratification 
and gratitude at the kindness recently shown him are 
expressed with childlike depth and sincerity. Any 
remaining subscriptions offered should be sent without 
delay to Mr Jolly, Inverness, in order that all re- 
quisite arrangements may be completed 


ELECTRIC LIGHTING 
I 

/^NE of the greatest experiments ever made in street 
^ ^ illumination by means of the electric light was com- 
menced on March 3 1 in the City of London. The enterprise 
of the City authorities in this direction is the more com- 
mendable, inasmuch as they had previously tned electric 
lighting on the Holborn Viaduct and in Billingsgate 
Market with very poor success. In fact, in these two 
instances the experiment was a decided failure. 

Now however, gaining experience from the advances 
that have been made in other directions, and especially 
from the great success attending the illumination of 
several railway stations, the City authorities determined 
to divide the City into three districts for the purpose of 
experiment. 

1. The London Bndge district . embracing London 
Bridge, Adelaide Place, King William Street, the front of 
the Royal Exchange and Mansion House, the Poultry, a 
part of Cheapside as far as King Street, the upper part of 
Queen Street, King Street, and the Guildhall Yard. 

2. The Blackfiriars Bridge distnet embracing Black- 
fnars Bridge, New Bridge Street, Ludgate Circus, Ludgate 
Hill, St. Paul's Churchyard (north side), and the remaining 
portion of Cheapside beyond King Street 

3. The third distnct has not been lit up, and therefore 
we need not refer to it. 

The first district is being lit up by Messrs. Siemens 
Brothers at a total cost of 37 ^ 5 ^- the twelve months, 
replacing 138 gas-lamps. The other district has been lit 
up by the Anglo-American Electric Light Company, on 
the Brush system, for a total cost of 1410^., replacing 150 
gas-lamps. 
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Before drawing any comparison between these two 
systems it will be just as well to describe how each has 
been carried out 

The Messrs. Siemens have applied to their (No i) 
district SIX powerful lights, fixed at a height of So feet 
from the street level upon tall latticed iron masts similar 
to those which are used on many railways for signalling 
purposes They have also twenty-eight smaller lights, 
earned upon special iron posts, considerably higher than 
the ordinary lamp-posts, being 20 feet from the pavement 
The powerful lights, fixed high up in air, are used more 
for the illumination of open spaces, and this system— a 
special featuie of Dr. Siemens' — has been very extensively 
adopted at the Albert Docks, Blackpool, and other places. 
The central station of the Siemens system is in Old Swan 
Lane Here three engines, supplied by Messrs Marshall 
of Gainsborough, of their semi-portable type, and of 10- 
horsc power each, fitted with an admirable automatic 
expansion gear (Hartnell's) specially applicable to engines 
used for electric lighting purposes, are fixed, Two of these 
engines are always at work during the time of lighting, 
but one IS kept in reserve, ready at a moment’s notice to 
replace either that may fail These engines, by means of 
beltings and a counter-shaft, apply their power to various 
dynamo-machines of the well-known Siemens type Each 
of the high lights is worked by a separate ana distinct 
dynamo-machine, with which it is connected by separate 
conducting-wires The wires throughout the whole of the 
City are of thick copper, very well insulated, and laid 
under ground after the customary manner of laying down 
wires for telegraphic purposes The smaller lights are 
worked by alternating currents on the system with which 
we arc familiar on the Thames Embankment applied to 
the Jablochkoff candle. In Swan Lane there are two 
alternating current machines each working two circuits 
of seven lights each, the lamps being arranged so that 
consecutive lamps are not in the same circuit, and by 
that means, if any accident should occur to one set of 
lamps It would only extinguish one out of two lights in a 
street, and not throw the whole district into darkness, 
which would be the case if all the lights were worked on 
one circuit The (icld-magnets in all the large dynamo- 
machines are excited by a similar dynamo-machine, 
while the magnets of the alternating current machines 
are fed by currents from a smaller continuous dynamo- 
machine. Each large machine absorbs between 4- and 
5-horsc power, but the alternating machines require 
much less. The furthest light from the generating centre 
— Old Swan Lane — is that in front of the Guildhall, which 
is nearly three quarters of a mile distant, involving a 
length of wire of 2500 yards (a return wire being used), 
whose total resistance does not exceed one Siemens' unit. 
The illuminating power of the high lights is estimated to 
be 6000 candles, but it is well known that this estimate of 
the illuminating power of an electric light is a very wild 
one. There is no doubt that the lights are very powerful, 
and a stream of bnlliant illumination is thrown all over 
such an area as that in front of the Royal Exchange 
The Siemens’ lamps burn for eighteen consecutive hours, 
owing to the sue and length of the carbons used. They 
are provided with reflectors which throw a bright cone of 
light down in a very peculiar way, giving to this experi- 
ment a very marked featuVte. 

There la no doubt whatever that where it is reimired to 
Illuminate a large area this is very much more emciently 
and economically done by using one single powerful light 
high up in air^ than by distributing several smaller lights 
over the surface. In the former case the hght is more 
evetilv, uniformly, and perfectly diffused, in fact it acquires 
the character of bnght moonlight, w^hile in the latter case 
the light IS distributed in patches of intensity and dark- 
ness over the whole space. 

When streets m dealt with the conditions are different, 
and It Is here quite easy to show that economy and effi- 


ciency are provided for by properly distributing smaller 
lights along the street. The Messrs Siemens have set 
to work to solve this problem m a scientific way, and 
Mr. Alexander Siemens, under whose control and 
management the system has been carried out, can show 
mathematically that to dislribuCe light uniformly and 
properly a certain definite pioportion should exist be- 
tween the height of the posts and the distance at which 
they are apart That this has been earned out is abun- 
dantly evident by the very even way m which hght is 
distributed along Queen Street, King William Street, and 
Chcapside, Indeed it is difficult to see any break m the 
intensity of the light along the route— a proof that the 
practical application of the law very nearly approaches 
its theoretical limit. The theoretical point to be aimed 
at 15 that the height of the poles should be to half the dis- 
tance between them as 1 is to the square root of 2. This 
has not been absolutely obtained, but a very close ap- 
proach to it. The small lights only give an illuminating 
power, according to Messrs. Siemens, of 300 candles, and 
this probably is well within the mark Comparisons be- 
tween lights of low mtensiL) arc very easily and accuiately 
measured , it is only when a power equal to thousands of 
candies is arrived at that the failure of comparison with a 
standard candle becomes evident 

The high lights have not been burning uniformly with 
that steadiness that success demands Instances of 
failure are not numerous, though they have been frequent 
The smaller lights, on the other hand, have worked more 
uniformly, and have given considerable satisfaction. 
The strong shadows thrown by the high lights have a very 
wcird-like eflect in certain positions, and the vibration 
of the lamp gives to the shadow of the pole that supports 
it an unsteadiness that has led the unwary to imagine in 
many instances tbat the pole itself was shaking Could 
the shadows be removed from the effects of these high 
lights the effect would be very fine , as it is they detract 
enormously from the beauty of ihe lamps The effect of 
the high lights to those standing below is excessively 
pleasing, and doubtless in warmer weather will be more 
highly appreciated than it has been during the past week. 
It 13 when crossing streets, and especially when crossing 
such a busy thoroughfaie as that in front of the Mansion 
House that these lights show their effiLiehcy to advan- 
tage. It IS quite amusing to see how the of 

London have taken advantage of the combination of 
electric lighting and a^phalte road tu convert the whole 
City into a gigantic skating-rink Hundreds of boys are 
to be seen every night disporting themselves on their 
roller-skates. 

(To be continued) 


WEATHER WARNINGS 

I N a lecture on Solar Physics delivered at South 
Kensington on Friday last Prof Balfour Stewart 
stated that he believed one great cause of weather 
changes to be solar vanabihly in which we have penods 
of short length, as well as others extending over many 
years. 

These weather changes, it is sufficiently well known, 
are propagated from west to east after they have once 
appeared 

Again there arc variations in the diurnal declination 
range which may be said to constitute magnetic weather 
Inese are also caused by solar vanability, and it is 
suspected that they are likewise propagated from west to 
east, although more quickly than the well-undei stood 
changes of meteorological weather. 

It would thus appear to be at least possible that British 
magnetical weather of to-day may be followed by corre- 
sponding meteorological weather five or six days hence. 

Prof. Stewart has made a preliminary trial, which 
induces him to think that this is the case, and that it 
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mav ultimately be possible to forecast Dntish nieteoro- 
logical weather by means of magnetic weather some hire 
or SIX days previous to it. 


BAROMEl'RJC GRADIENT AND WIND 

I HAVE often felt surprised that the supenontyin force 
of northerly and easterly as compared with southerly 
and westerly winds accompanying any given amount of 
barometric gradient has, at least until recently,^ excited 
but little attention, seeing that the superiority in question 
u almost suffiricnt to suggest itself to any stiAdent of 
daily weather-charts The companson of anemomctric 
tcci^s for the elucidation of this subject can only be im- 
perfectly made, owing to the fact that there are very few 
situations at which an instrument can be erected which 
shall have a really equal exposure to winds from all points 
of the compass , neither is it jpossible, as 1 think, in com- 
paring aneinogniphic records from stations at our different 
coasts to eliminate the various effects of local inequalities 
of the earth's surfice upon the force of the winds. There 
an two methods which can be employed in the investiga- 
tion of this queation, which seem to yield reliable, though 
necessanly somewhat rough and imperfect, results. One 
of these is to examine separately the anemographs of our 
bnperfecUy, but moderately well-exposed, inland stations, 
in relation to various values of barometric gradient in 
different directions The other method is to discuss the 
means of estimated wind forces m relation to amount and 
direction of gradient for a large number of years and at 
a large number of stations. 1 have hitherto but partially 
aod tentatively employed these two methods, but the 
results arrived at may possibly be of interest to some 
readers of Nature The mean wind velocities at Ston\- 
borsl Observatory, obtained by me from the hourly 
readings published by the Meteorological Comnuttee foi 
the years 1874. to 1876 inclusive, for different moderate 
amounts of atmospheric gradient arc as follows — 


Gndimt Mr firteen 
uuUCMi milet 

Menn velociiy id milej 
iKf hour or windj frum 
painm between S b £ 
and N W (mclu^i\e) 

Mrfin velcLity in irilc5 
per hniir of winds /rom 
puim<« bcLWeiui N N \V 
and S £ (iTiclu<»kYc) 

'006 

431 

5 53 

'009 

5 90 

6 82 

*012 

779 

9 63 

■015 

iro9 

97 

018 

13*03 

1529 


The mean wind velocities nt Kew Observatory for the 
same period for similar gradients arc as follows : — 


Ondieni wr Aftcen 

Duiticnl Biilai 

Mean velncuy in mile^ 
per hiHir of winds Trum 
points bctwern S S E 
and N W (inclusL\c) 

Mean velociiy in miles 

1 per houi of wmd^ from 

1 points between N N W 

1 and S E (iDcluvive) 

‘OO6 

4 <4 

6 88 

■009 

6 41 

8*63 

'012 1 

8-37 

1093 

015 1 

11 21 

14 27 

'01 8 1 

1 

13-56 

1 

16 '98 


This shows that for any given (moderate) gradient 
Winds from north and east points are stronger than those 
from south and west points at these stations. The second 
method, in which the estimated wind-forces have been 
employed, has been tried by me in the cases of twelve of 
ear English stations for periods varying from ten to three 
nars. The stations examined have been Shields, York, 
Nottingham, Liverpool, Hurst, Sciliy, Dover, London, 

“SluiMn Dbtr dc& Wind und leine fietlehnnaoi sim Lufi- 
dhiS/'u p 6 


Oxford, Cambndge, Yarmouth, and Jersey. At all these 
stations, excepung Liverpool and Jersey, with very low 
gradients (viz from 001 to -005 inch for fifteen miles), 
mean estimated wind forces from points between north- 
north-west and south-east, inclusive, have been higher 
than those from points between south- south-east and 
north-west inclusive. With the higher mdients we neces- 
sarily And results opposed to Lhi^ in the cases of stations 
having a good exposure on the west or south and a bad 
exposure on the north or cast, just as, on the other hand, 
we find the result above mentioned unduly heightened at 
stations which have only a good east or north exposure. 
If however we take stations whose exposuze, though not 
unexceptionable, seems tolerably fair, we find that with 
somewhat steep as well as with low gradients, north md 
east winds accompanying any given amount of gradient 
have a higher estimation than south and west winds 
accompanying the same The following table shows 
results at which 1 have arrived from an examination of 
the reports from three stations, viz. the two inland stations 
of Nottingham and London and the one sea station of St. 
Mary's, Scilly, which last, while very well exposed to all 
winds, IS perhaps most perfectly so to tliose from the 
Atlantic 


i 

I 

Gradient la 
inches per hfieen 
nautical niiles 

1 

S-sll 

ac* “ 

m 

14 

|i| 

m 

B 

r ! 

'001 to 005 

043 

5'2 

i'o6 

83 



■005 to 010 

1 88 

124 

2 26 

>43 

a ' 


-oio Lo '015 

2*99 

17*9 

4 ^ 

233 

a 


*015 to ‘020 

364 

21*2 

4 61 

26*0 

1 

l 

*020 to TI25 

441 

25 0 

5 35 

29*9 


f 

'OOI to cx>$ 

0 91 

75 

>' 3 i 

9'5 

§ 


'005 to OIO 

i ‘45 

10 2 

2*00 

13 0 


1 

010 la 015 

2 24 

14-2 

293 

17*6 


1 

*015 to 020 

3 01 

i8‘o 

4 IS 

1 ^3 9 


1 

020 to 025 

3 ^ 

2I'2 

485 

27*2 

w ' 

f 

‘ooi to 005 

2 42 

*5 I 

2 49 

1 *5-4 


1 

’005 to OIO 

4 24 

24 2 

4 ^6 

27-3 

w 

1 

OIO to 015 

5 '45 

30-5 

5 '68 

317 


l 

015 to 020 

1 

6 40 

36-4 

6 49 

369 


The suggestion which 1 offer in explanation of this 
difference of force m the two classes of winds is made 
with some diffidence, since it inroWes a hydrodynamical 
question, the solution of which is somewhat difliculL 
Since the atmosphere is of greatest density near the 
poles, while barometnc pressure is less near the poles 
than over the tropics, tne pole-ward, and, under the 
effects of the earth's rotation, eastward movements of the 
atmosphere, at any given considerable altitude above the 
earth's surface, must necessanly greatly exceed the corre- 
sponding movements at the surface or the earth. ^The 
planes coequal pressure receive," in short, '*an ellipsoidal 
form, the major avis of which is perpendicular to Uie aai 
of the earth Thus the polar^ms of low pressure must 
be far more permanent and fat better marked in the 
upper than m the lower legiom of the atmosphere ; con- 
s^ucntly gradients for westerly winds when occurring at 
the earth's surface must commonly extend into the higlwr 
regions of the atmosphere , while gradients for easterly 
winds mu9t, on the contrary, be usually acconpuizad bj 
gradients for westerly winds at no great distance obovu 
them Observations of the movements of the upper 
clouda, and also of the winds experienced at Che eunuidn 

Hum, “ ZdLichrtrt dcr Asteirelch. Gei, fOr UAeanlofie,”* vol. nr. 
P 39 
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of high mouD tains, fully establish this fact. Observations 
of the upper clouds further indicate that when a cyclonic 
dutuiboAce travels eastward in our Latitudes, the passage 
of Us centre is usually accompanied (or, more strictly, 
EoUowed) only by a temporary backing and subsequent 
vecemg of tbe westerly upper- cur rents, showing that 
whose we have circular isobars at the earth's surface, we 
■hould find in the region of the cirrus merely a loop or 
bond in the isobars for that altitude, could such isobais 
bo drawn. Could we in short have a weather-chart 
confined to the region of cirrus, we should sec ui it, m 
lieu of a deep cyclone, a shallow secondary travelling 
pound a portion of the great polar area of depression 

It 16 true that north-easterly winds may tlius be subject 
toitnore retajdation due to friction at tbeir upper surface 
tb^ south-westerly winds. But in a fiuid hlu the atmo- 
aphere the whole effect of this retardation must be 
conceived as almost insignificanL 

The question, then, that 1 would ask is this —May 
uot the fact that any given giadient for an east wind is 
wholly contributed by the strata of atmosphere near the 
earth'll surface, while a similar gradient for a west wind 
is contributed by the whole mass of atmosphere overhead, 
be imagined, consistently with whai we know of the 
mechanics or the atmospheric currents, to give a greater 
force of wind in the former than iii the latter case, at the 
suiiace of the earth ? 

There is one other point to which 1 may be here per- 
mitted to call attention, though it relates to language 
alone. 1 have employed above, consistently with com- 
mon uiage, the expression '^gradient for" a particular 
wind , but this expression appears liable to the objection 
ib&t It involves a hypothesis, and one which is moreover 
not m accordance with fact gradient for a south- 

west wind" signifies a distribution of pressure in which 
isobars lie south-west and north-east, and in which the 
Lowest pressure is m the north-wcat and the highest 
m the south-east. But it is only in the higher lati- 
tudes. and on a level surface such as the sea, that this 
distribution is actually accompanied by a soutli-we^it wind. 
In inland localities, even as far noith as the latitudes of 
the British Isles, it is accompanied by a wind between 
south-south-west and south , in lower latitudes by a wind 
still more from the higher to the lower pressures, and 
fijullv at the equator such a distribution of pressure 
would be accompanied by a south-east wmd Further, 
thft expression leads to the needless ignoring of the more 
local defiectiofis of the winds produced by irregularities 
of the earth's surface. Would not the expression 
**naffth-westa/irr(/’' gradient, simply indicating that baro- 
mttEic pressure decreases most in a nor^-westward 
directiOQ, be more correct and equally mlclhgiblc ? Such 
a uadient would be one for winds between south-west 
ana south in our northern latitudes, for winds between 
Bocth-eut and east in corresponding southern latitudes,, 
and for wmdi from the intermediate points over interme- 
diate portions of the globe. “ North-westward/," " uorth- 
and north-east ward/," &c., gradients, axe more- 
over slightly shorter expressions than gradients *'for 
south-west," "for west," **for north-west winds," &c 

W. Clement Ley 


SCIENCE IN CHINA » 

I. 

'T'UE Depajtmmt for the Translation of Foreign Books 
^ at the Klangnan Arsenal^ Shanghai, which has for its 
object the tranalation and publication of books relating tfr 
the tits and iciciicea of the West, wa^ estabhibed towurda 
the close of the year 1869, maiBly through the instni- 
mentality of Messrs, Hsu and Hwa, natives of Wus^ill, 
and who at that time were on the staff of oScials at the 
Klangnan Arsenal The causes which led to the com- 
Df Ur. Jobn Frya, Chief Tk-anblor to the Chinn Ancnal. 


mencement of this important undertaking are, however, 
traceable to a much earlier date. In fact, to find a suit- 
able starting-point for its history, it is necessary to go 
back to the earlier portion of the lives of tlKsc two 
Chinese gentlemen. 

Wuseih IS an important city on the borders of the Ta 
Hu, or Great Lake, 111 the province of Kiangnan, and has 
long been noted for its industrial pursuits, as well as the 
energy and enterpnse of its inhabitants, many of whom 
have emigrated to Japan at various times It was in this 
busy place that a little coterie of mtelhgent scholars was 
formed, all deploring the hollow and unsatisfying nature 
of the ordinary routine of Chinese studies. They deter- 
mined to push their investigations in a more useful and 
promising field by endeavouring to become acquainted 
with the great laws of nature, and to gather as much 
mfomiation as they possibly could respecting the vanous 
branches of science and art. 

Without organising themselves into a society, these 
aspirants for iiiLclJcctua] light used to have occasional 
meetings of an informal kind for mutual improvement, 
each person exp] ami ng any new facts or ideas he had 
acquired The works of the early Jesuit fathers on mathe- 
matics, astronomy, and kindred subjects were carefully 
read, as well as original native works But at last, dunng 
a visit to Shanghai, they found a valuable prize m Dr 
Hobson's translation of a treatise on Natural Philosophy, 
published at the London Mission Hospital in Canton m 
the year 185^ This book, though of a very eiemenCary 
character, was like the dawn of a new era upon their 
minds, enabling them to leap at one bound acroGs the 
two centuries that had elapsed since the Jesuit fathers 
commenced the task of the intellectuai enlightenment of 
China, and bringing them face to face with the results of 
some of the great modern discoveries. Apparatus was 
extemponsed at their homes to perform the various ex- 
periments described in its pages, and every new theory or 
law was put to the test as far as their limited meani 
would permit Frequent papers were written and circu- 
lated from one to another, while quenes were continually 
started by individuals asking for more information on 
difficult subjects. A pile of such manuscripts accumulated 
in the house of Mr Hsu, who, with his son, formed a 
sort of centre for this little oasis in the midst of a vast 
desert of ignorance and superstition. Unfortunately, 
however, these mannsenpts were all destroyed when the 
Taiping rebels captured the city, and the little company 
were glad to escape with their lives to the neighbouring 
hills, among which they found a temporary refuge. Even 
in these trying circumstances they were able to lum their 
knowledge to good account m different ways ao as to 
alleviate their own hardships as well as those of their 
fellow-sufiercrs. 

In the third moon of the first year of Tung-che, or 1862, 
an Impcnal edict colled upon the Governor-General of 
the ''Two Kiang" provinces to search throughout hts 
jurisdiction for men of talent and ingenuity, and versed in 
the arts and sacnces,^ho should assist in improving the 
condition of the Empire. H £, Tsfng Kwo-ftn aecord- 
ingly selected six men, whose names were duly forwarded 
to Peking Among the number were Messrs. Hsil and 
Hwa, whose reputation scientists had by this time 
extended far beyond their native town. They were afteiv 
wards invited to an interview with the GoremoT-GeDerHi 
at Anching, and were at once retained on his staff, with 
the view of their being able to study and perfect them- 
selves IQ the more u^ul branches of the foreign arts, 
sciences, and manufactures. 

At that time the rebels were in possession of Nanking, 
and the snrroimding country was in a most unsettiea 
state, 80 that little could be done in the direction of im- 
provement or study. Mr. Hwa, however, was e ng aged 
with others in collecting and preparing such icientifie 
books as China then possessed. This work was after* 
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wards continued at Nankingj where, under the auspices 
of the Viceroy, an establishment was commenced for the 
publication of useful books. Manyr valuable works, such 
as Mr Wylie's translation of Euclid, the Differential and 
Integral Calculus, Dr. Edkin's translation of Mecha- 
nics, and similar treatises, have already been repubhshed 
there, and the establishment is still in existence 

While Mr. Hwa was engaged in this kind of labour, 
Mr Hsu was called upon to perform a task of a very 
different kind The Vicer6y required him to build 
a steamboat, and reluctantly he consented to make the 
attempt. He first made a model of an engine from the 
somewhat rough illustrations in Dr. Hobson’s work before 
referred to. This proving to be a success, he was en- 
couraged to proceed with the more difficult task assigned 
him By means of Chinese tools and materials, and such 
• ideas as he contrived to get through looking carefully 
over a small steamer at Anching, he managed to prepare 
his designs, and commenced his work with no foreign 
assistance whatever. He met with a most determined 
opposition from local officials, but, assisted by his son 
and encouraged by the Viceroy, who took a lively interest 
in the proceedings, the work was at length completed , 
not, however, without at least one entire failure The 
steamer, which was of twenty-five Lons measurement, was 
able to make 255 A, or about 85 miles, in fourteen hours, 
and to do the return journey in less than eight hours at 
her trial trip on the Yang-tse in 1865 The Marquis 
Tsdng, now ambassador to England, also took great 
interest in this little craft, giving her the highly classical 
name of Wang-kao or Yellow Swan^ and making several 
tnps in her on the Yang-tsze 

it will be readily granted that the experience gained 
under so many difficulties ought to have given Mr Hsu 
and his son somewhat of an insight into foreign arts and 
sciences, and to have raised them far above the level of the 
best of their fellow-countrymen. Not contented, however, 
with the small stock of knowledge they felt they pos- 
sessed, they made several visits to Shanghai, in some of 
which they were joined by Mr. Hwa, with a view to 
making new mental acquisitions. Duiing these visits 
they made the acquaintance of Mr, Li Shan-lan, the 
celebrated native mathematician, who was then translat- 
ing with the Rev, J. Edkins and Mr. Wylie such works 
as Whewell’s "Mechanics,” Herschel's "Astronomy," 
Euclid, the Calculus, &c , at the London Mission. On 
these occasions they added largely to their intellectual 
attainments. They also gained mauy new ideas from 
other. well- known Sinologues, such as the Revs. Messrs. 
Muirhead and John, and Dr Williamson, for whom they 
often express much respect 

At length deciding to settle in Shanghai for the conve- 
nience or carrying on their investigations and studies in 
the vicinity of foreigners, they obtained from H. E 
Tsdng Kwo-fan a mandate attaching them to the staff of 
officios at the Kiangnan Arsenal, which had recently 
been commenced. Here they arrived in the beginning of 
the year 1867, and soon endeavoured, in connection with 
the Arsenal directors, Fung and Shen, to organise 
methods by which their long-chenshed hopes might be 
realised and their thirst after knowledge satisfied Their 
aspirations finally resolved themselves into a definite 
fonn, and led them to devise a plan for the translation 
and publication of a senes of treatises on the vanous 
branches of Western learning that should bear some 
resemblance to the Encych^dia Britannica^ of which 
they had ordered a copy from England. In this manner 
they hoped not only to instruct themselves, but to diffuse 
the knowledge they had acquired with so much pains 
among ihcir fellow-countrymen, and leave behind them 
a lasting name throughout the Empire. It was also 
imagined by them that such a series of treatises would 

£ pyc especially useful as text-books In vanous edu- 
tional establishments of a high order, which it was 


then hoped would soon be instituted in the different 
provinces. 

This scheme was warmly taken up by the directors of 
the Arsenal, who easily obtained the permission of the 
Viceroy to begin to carry it out on a smaJl scale by way 
of experiment Various foreign gentlemen were applied 
to for their services, but without success, till at last a 
commencement was made by Mr Fryer, who at that time 
was editing the Chinese newspaper published at the 
North China Herald Office m Shanghai He was asked 
to purchase a collection of suitable European books, and 
to begin at once to translate a work on Practical Geo- 
metry with Mr. Hsu, jun Subsequently Mr, A. Wylie's 
services were secured for a treatise on the Steam Engine, 
with Mr, Hsu, sen., while Dr. Maegowan undertook the 
translation of a work on Geology with Mr Hwa, These 
three books, which formed the beginning of this large 
undertaking, were translated at the residences of the 
Europeans above named It soon became manifest, how- 
ever, that It would be impossible to carry on the work 
successfully except at the Kiangnan Arsenal, where the 
books were to be printed and published, and which is 
distant about four miles from the foreign settlement 
Here Mr. Fiyer was pressed to give his whole time and 
attention to translation, and in June of 1S68 commenced 
his labours in a building which was set apart for that 
purpose The earliest publications gave such satisfaction 
to tne Viceroy at Nanking that he ordered the operations 
of the translation department to be extended , the imme- 
diate result of which was the addition of Mr. (now Dr.) 
Kreyer to the legular staff. Subsequently when the 
Government school for interpreters had been removed 
from inside the Chinese city to the arsenal, Mr (now Dr.) 
Alien's services were re-engaged to conduct it, and he 
was further asked to give a portion of hi^ time to the 
work of translation Dr Kreyer, after rendering effective 
service as a translator for some time, left his post for that 
of interpreter to the Taotai of Shanghai, much to the loss 
of the department Ihe vacancy was afterwards filled 
by Dr Suvoong, a Chinese graduate of the United States, 
who has begun tu enrich the collection of books bv 
translations of medical and other works, for which taiK 
hi*; long residence and studies m America have well 
qualified him. 

The number of the native members of the staff has 
been subject to frequent changes At present theie are 
five Chinese gentlemen who are engaged cither in writing 
the translations or in preparing the various books for 
publication. Among this number Mr. Hsu, sen , is the 
only one who has remained constantly at his post from 
the commencement, and whose desire for knowledge does 
not yet appear to abate, although he is now well advanced 
in years Others have worked for longer or shorter 
periods, and then have cither grown tired of such mono- 
tonous labour, or have accepted official appointments that 
were offered to them. This continual changing has not 
been without injurious effects in some cases. Either im- 
portant books have been left half finished, no one liking 
to take up another’s work, or if finished the manuscripts 
have been taken away or passed from one to another, so 
that after the lapse of a year or two they cannot be 
found. 

Among the officials who have left the work for higher 
appointments may be mentioned H £, Li Fung-pao, the 
present Minister to Berlin , Mr. Hsu, jun , who nas just 
started to join him as secretary, and who was lately 
Director of the Shantung Arsenal ; Mr. Hwa, who has 
been Director of the Tientsin Powder Works, and now is 
Resident Curator of the Chinese Polytechnic Institution ; 
Mr. Wang, who is a director of the Tientsin Arsenal; and 
Mr. Hwan^ an of the Chinese Legation in 

London. The names of several other gentlemen in im- 
portant positions might also be added, all of whom were 
at one time or another on the staff, and manifestly derived 
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benefit from carrymg on work which brought them into 
daily contact with Europeans. Viewedj therefore, merely 
in the light of an educational establishment, this depart- 
ment has been of much benefit to the Government by sup- 
plying so many intelligent and well-informed officials, all 
more or less imbued with favourable notions respecting 
foreigners and a desire to see foreign intercourse 
extended. 

The history of Mr. Ka Pu-wei, who has for several 
years worked in connection with this department, is almost 
as remarkable as that of Messrs. Hsu and Hwa From 
his childhood he had a strong leaning to mathematical 
studies p but not being in independent circumstances, he 
was obliged to support himself by keeping a rice-shop 
inside the city of Shanghai. Here he prosecuted his 
studies with such success that he was able to calculate 
eclipses and to prepare an almanac giving particulars 
respecting the movements of the heavenly bodies, which 
he ventured to publish The Government alone having 
the authority to publish almanacs, and the country being 
at the time unsettled by the Taiping rebellion, he was 
charged with having designs against the Imperial throne, 
and cast into prison. He narrowly escaped with his life, 
but sufifered imprisonment for above a year, till his friends 
could procure his release. He is now chicfiy engaged m 
compiling and publishing a nautical almanac, calculated 
for the longitude of Shanghai instead of Peking or 
Greenwich, and in preparing various books of macbe- 
matical tables, for all of which his past studies have been 
an excellent means of preparation 

Equally interestmg is the history of Mr. Li Shan-lan, 
who was for a short time connected with the Translation 
Department before his removal to Peking, as Professor of 
Mathematics in the University of that city He is a 
native of the Province of Chekiang, and from his earliest 
years manifested a remarkable genius for the science of 
numbers. In the year 1845 began to publish original 
treatises embracing different problems in the higher 
mathematics. On one occasion when at Shanghai he 
went to a chapel where Dr. Medhurst was preaching 
to a Chinese congregation, and showed him one of 
these works. This resulted in his being engaged in 
the London Mission, where Mr. Wylie took him in 
hand and translated with him several mathematical 
works of the highest order, as well as HerschePs 
“ Outlines of Astronomy.*' With Dr. Edkins he trans- 
lated Whewell’s “Mechanics’* Nothing in the way of 
science seemed to come amiss to him. Eventually he 
commenced Newton's “Pnncipia*' with Mr Wylie, of which 
he only translated a small portion of the first book. The 
remainder of the first book he finished at the Kiangnan 
Arsenal with Mr. Fryer during the few months of his 
connection with the Translation Department. He 
seemed to enter into the most intricate of its problems 
with the greatest zest and enthusiasm, and often expressed 
his intense admiration for Newton’s genius His skill in 
solving the most difficult mathematical questions that 
could be given him was truly remarkable. Of course 
there are not many men of his calibre to be found in 
China ; but still no doubt others will be brought to light 
through the impulse which foreign intercourse is bringing 
to bear upon the stagnant minds of this long-isolated 
nation. Now and then a lesser light than Li Shan-lan 
appevs among the various visitors at the Arsenal, 
J” reported that Ku Shang-chib, a native of 
Chiu-fhan, is m advance of him, but this needs 
confirmation, 

1.??* ^®i>|i*hment where the books are printed m the 
old-fashioned way from wooden blocks was first merely 
a sinall room, but has now grown into a separate range 
of buildings, and employs upwarSs of thirty hands as 
block-cutters, printers, bookbinders, fic., and is superin- 
tended by an under-official. Another under-official has 
Charge of the books when printed, and is responsible for 


the money derived from thcir sale. About half-a-dozen 
copyists complete the personnel of the department 

The library of foreign books consists now of several 
hundred volumes, and forms probably the best colicctioa 
of the kind in China It is contemplated to make exten- 
sive additions shortly of recent important publications. 

It may be mentioned that, as a mark of Imperial favour, 
various honorary degrees of rank have been conferred 
upon the native and foreign members of the Translation 
Department, m acknowledgment of the value of their 
services, Mr. Fryer, Dr. Krcycr, and Dr. Allen received 
diplomas entitling them to the third, fourth, and fifth 
degrees of civil rank respectively 

On various occasions some of the highest officials in 
the Empire have sent requests for books to be translated, 
bearing on subjects in which they look particular interest. 
Notably this has been the case with H L. Li Hung-chang 
Among the high dignitaries who have expressed their 
satisfaction at the results attained by this department, it 
may be mentioned that on one occasion, when staying at 
the Arsenal, H. E Ting Jih-chang expressed himself in 
strong language as to the importance which he attached 
to the translation of books, compared with the work 
earned on m other departments The Marquis TsSng, 
who resided for a few days at the Arsenal in 1877, and 
has from the first been m favour of the undertaking, gave 
Mr Fryer a Chinese fan, on which he had written by way 
of compliment a verse of Chinese poetry of his own 
composition, and which may be freely translated as 
follows . — 

Nine years have eUpsed since our last conversation ; 
iJut your translations have been forwarded to me from time 
to time. 

May your fame surpass that of Verbiest and Schaol, 

Ab the electric light exceeds the spark of the glowworm." 

( To be continued') 


THE GREAT VIENNA TELESCOPE 

T he political and social disturbances m Ireland have 
of late somewhat diverted attention from the literary 
and scientific work done in that country Such work has 
nevertheless proceeded on Us quiet way despite land 
agitation, failure of crops, or even commercial distress ; 
and Ireland is to be congratulated on the completion of 
the fine 27 -inch refracting telescope, designed and con- 



Vho I. 

structed by Mr. Howard Grubb of Dublin for the 
In^rial and Royal Observatory of Vienna 
This telescope is the largest equatorial refractor at 
present in existence In the year 1873 Director Littrow, 
of the National Observatory of Vienna, induced the then 
Austrian Minister of Public Construction (R. von Stro- 
mayer) to consent to the removal of the Observatory 
from tne old ^itfe in the Vienna University grounds to a 
more favourable site, consisting of a level piece of ground 
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feet m diameter) is placed a la-inch refractor by Alvan 
Oaek, and it is intended te have in the other two an 
eifUAttfisl for photographic work, and an aluzimndi 
comel^aeeker. It seems a puy that the use of so mani- 
ficent a beiidiDg should in some measure be sacniiGed to 
arcfadtecLural display, for the splendid Bouth/a^juie being 
devoted to domestic purpoBoa^ an enormous proportion of 
the observations wifi of necessity be made over the 
chimneys of the dwelling-house. The great ceixlral 
tower IS 45 feet in diameter, and its dome and the 
levolving machinery to work it have been supplied by 
Mr, Howard Grubb, who has also put up all the domes of 
the smaller towers The great dome is of a very peculiar 
construction. It is formed of two thin shells of steel plate 
varying in thickness , these are riveted on the inside and 
outside of a very light set of steel plate girders i8 inches 
deep at base and 9 inches at crown, the whole forming a 
cellular construction like the top and bottom of the 
Britannia Tubular Bridge. This form gives wormous 
lUffness for the amount of materia] used, besides pos- 
BesBing several pouita of peculiar usefulness for ostro- 
DOinic^ work, such, the more specially, as keepmg the 
temperature of the dome wonderfully constant, even 
under most trying circumstances. The total weight of 
this steel dome, with its nbs and'girders, the cast-iron sole 
plate, and fitting, is about 15 tons, and as the result of a 
series of very ingenious mechanical contrivances thought 
out by Mr. Grubb, the tractive force necessary to pull 
round this huge drum, even when resting, as at Dublin, 
on a temporary support and insufficiently levelled, was 
only 70 lbs, All these domes were constructed, so far as 
the framework went, in Dublin, and they have been placed 
for some time past tn situ at Vienna, under the superin- 
tendence of Mr. W. K. Daviq, Mr, Grubb’s engineer. 

The new Observatory having been well advanced in 1874 
Director Littrow sent hia first assistant (now the General 
Director), Dr. Ed. Weiss, on a tour of inspection to 
all the great observatories and astronomical workshops 
of Europe and America, with the result that Dr. Weiss 
recommended to bis Government that an instrument of 
at least 26-inch aperture should be ordered from the 
establishment of Mr. Howard Grubb, and in the year 
1875 the contract between the Austrian Government and 
Mr. Grubb was signed for a 27-mch refractor. The 
mechanical parts were nearly finished in the year 1878, 
but the greatest difficulties were experienced by the 
Messrs. Fed of Fans in obtaining perfect disks of glass 
for the objective, and it was not until after several trials 
and towards the close of 1879 that this firm succeeded in 
sending to Dublin disks that ultimately proved perfect. 
These had to be worked into the objective at Mr, Grubb’s 
establishment, and on several occasions serious flaws 
were only discovered at a time when but for them the 
object-glass would have been complete 

The general form of the equatorial may be described 
as a modification of the German form. In designing it 
Mr. Grubb kept m view the fact that while circumpolar 
motion was very desirable — indeed almost necessary — 
for objects from the honzon to, or approaching to, the 
zenith, it was by no means so essential for objects beyond 
that to the pole. This will be evident on consideration, 
for nineteen- twentieths of the objects usually under 
observation in these latitudjes are between the zenith and 
south horizon, and if one be observed north of the zenith 
iU apparent rate of progression is so slow that a vepr 
nttle motion of the tdescope takes place for any given 
dura^n of observation. Keeping this m view, Mr. 
Grubb hu adopted the form shown (Fig. i), in which the 
interKction of -the axes c is placed, not over the centre of 
tM pier, but oyer the north end neatW, and this allows 
the telescope clrcumpolae motion f3r all objects up to the 
zeiu^ It should am be observed that this circumpolar 
motion gives another advantage besides that of lion- 
revena], viz. that it allows choJoe of two positions of the 


telescope in observing almost any object. In observing 
near the mendian the teleacope may be used to the 
east or west of the pier, and in observing towards the 
east or west the tdescom can be used either over the 
polar ans or under, Tnis is sometimes found to be a 
great convenience The above considerations were those 
which influenced Mr. Grubb in deciding on the particnUv 
foim for the Vienna instrument, and the resuh is that 
almost all the advantages of circumpolar motion are 
obtained without any serious counterbalancing disad^ 
vantages. 

To enter into full details of all the various pans of this 
magnificent telescope would far exceed the space at our 
command Up to this it has been thought impossible 
to apply to large ecjuatonals those many important con- 
tnvances to save time and labour which all first-rate 
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instrument-makers would adapt to small instruments, bat 
in this one all such contrivances and many novel ada^a- 
tions of such have been utilised. To enaole our readeri 
to form some idea of the resources within the ready reach 
of the observer, we, through the kindness of the proprie- 
tors of our con temperary, Ennn€erm^^ give an illustra- 
tion (Fig 2) of the eye-end or the tub^ 

In the largest telescope until now in existence, the 
great 36-inch refractor at Washington, the oft-recurnM 
operation of reading the circle involved the sending or 
an assistant with a hand-lamp to climb up some twenty 
feet of the instrument, and the vernier not being m a 
fixed place, but moving about with the telescope, the 
labour and difficulty of this operation are great. In the 
Vienna initrument Mr. Grubb has so contnved it that 
the observer sitting m his chair can read the right ascen- 
sion and declination circlea through one sin^ zeader, 
all being illmpinated by one gas-la^ hung on the aid of 
the declination axis. 

Another wonderful convenience is cnablix^ an assMtanC 
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to euily tura and set the instrument to n^ht ascension, 
This can be understood from Fif. 3, which is from a 
photograph. In the case of an instrument of the size of 
the Vienna equatorial, the observer rcouires an elaborate 
stage or platform of variable height and position in order 
to reach the eye-end, and if he has to move to another 
object he must descend from his chair or platform and 
move it before he can move the instrument, and then he 
has not the facility of sighting objects, but must adopt a 
sort of tentative process, climbing up and down his sta^e 
and moving it and the telescope alternately. To avoid 
this labour and save time an arrangement is supplied by 
which the assistant from the ground floor can set the in- 
strument in right ascension, and once set in one direction, 
the other (declination setting) can be readily managed by 
the observer. The assistant is supposed to stand at the 
south end of the pier He has there before him a desk 
on which hii catalogue and paper can rest, a sidereal 
clock-face let into the south end of the pier^ a reader tele- 
scope by which he can read the lower right ascension 
circle, and a hand-wheel, which by means of shafts and 
gearing communicate motion to the instrument in right 
ascension, and finally a handle which is keyed on to a 
screw forming the toe-beanng of the quick motion driv- 
ing-shaft By giving this handle one turn, the driving- 
shaft is allowed to drop down out of gear with the rest of 
the wheelwork, so that the clock when driving the instru- 
ment may not have the additional work to do of driving 
this shaft, which is necessarily a quick one as compared 
to the motion of polar axis itself. A lamp is attached to 
pier at west side, which serves to throw light on sidereal 
clock-face, catalogue, dec., on desk, and also to send a 
beam of light up throu^ a long tube directed to the 
vernier of the right ascension circle which is visible 
through the reader. The assistant has therefore full 
power of setting the instrument roughly, or if desired 
with any degree of accuracy, in right ascension, or read- 
ing oft the right ascension of an object which requires to 
be identified 

The tube of the telescope is made of steel plate about 
one-eighth of an inch thick in the centre, and tapering to 
alraut one-twelfth of an inch at the ends, the points being 
all lapped and riveted ; it is 33^ feet in len^h, and les- 
sens from 36^ inches in diameter in the centre to inches 
at the one and 12 inches at the other end. The weight of 
the moving parts is between six and seven tons, and still 
the whole is under easy control of the muscular power of 
one arm. 

The Commissioners appointed by the Austro-Hungarian 
Government to report on this telescope consisted of Prof 
Ball, Astronomer-Royal for Ireland, Earl of Crawfurd and 
Bakarres, Mr Huggins, Prof. J. Emerson Reynolds, 
Earl of Rosse, Prof. Stokes, Dr. G J, Stoncy. and Mr 
Walsh, the Austro- Hunganan Consul at Dublin On 
March 16 this Commission forwarded to the Austro- 
Hungarian Embassy in London their full approval of the 
performance of the instrument, thus marking the success- 
ful completion of the largest refracting telescope in 
existence 

It will be remembered that Mr Grubb has built among 
other fine instruments the great Melbourne Reflector, the 
largest equatonally-mounted telescope known He has 
not rested on bis laurels, but is now to be cordially con- 
gratulated on a still greater accomplishment. 


sHCcessioHj the stratigraphical position of the rock ; 
a.nd formation, by which, adopting a terminology now in 
much favour on the Continent, we mean the lithological 
character and origin of the rock, and not, as is generally 
understood by the word in this country, a subdivision of 
the stratigraphical series I have found among Prof. 
SedgwicVs papers a scheme drawn up by Dr. Whewell 
nearly half a century ago, which I have thought might be 
of use to those who are considering this question, and of 
interest to many besides It is dated from Dublin, i 835 i 
where he was attending the meeting of the British Asso- 
ciation, and it was probably suggested by the publication 
of Griffiths’ map. 

William Smith shaded up to the lowest beds of the 
various groups into which he divided the strata, in order 
by contrast to mark more strongly the coming in of a new 
scries, but he does not seem to have adopted any system 
beyond sometimes taking such tints as were suggested by 
the predominant colours of the rocks represented. Salter, 
I remember, proposed a scale of colours founded on the 
spectrum, but the scheme proposed by the late Master of 
Trinity I do not remember to have seen put forward 
before. Thos. McK Hughes 

Trin. Coll , Cambridge, April 26 
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COLOURING 

MAPS 


GEOLOGICAL 


(^N£ of tha subjects to be brought forward for dis- 
V cussion at the International G^logical Conmss to 
be held this year at Bologna is ^tun^caiiondisjiguriSj 
that is to uy, an attempt will be mode to come to some 
agfeemeot as to the signs and colours to be used on 
geological maps. Two things have to be indicated . 


Proposal for a SysUmatic Scale of Geological Colours 

The objects which it would be desirable to secure m 
fixing the scale of colours for a geological map appear to 
be the following : — . . 1 • 

1. That the different members of the geological series 
should be coloured in a manner somehow depending on 
their place in that series^ so that successive rocks are 

distinguished . u u- 

2. That this distinction (of succession! should oe 
governed by some general principle^ and should not be 
merely arbitrary , so that without referring to the 

list the colour itself should show the difference of older 
and younger in the rock 

3 That the colours should also show the great leading 
differences of the material of the '■trata (limestone, sand- 
stone, clay), so that without referring to the scale these 
differences should be known from the colour 

4 That igneous rocks should by some general- circum- 
stance m the colour be distinguished from sedimentary. 

5. That the colours which are brought near each 
by proiiimity of succession should be strongly contrasted 
The following method would, I think, secure these 
obiects. It proceeds on the supposition that there are 
three primary colours— Red, Yellow, Blue— and that any 
two of these mixed in considerably different proportions 
make several shades of intermediate colour , thus between 
red and yellow we have many shades of orange, proceed- 
ing from pure red, through reddish orange, to orange, 
yeUowish orange, and pure yellow ; in like manner we 
have many shades of green between yellow and blue, and 
many shades of purple between red and blue. Our scale 
can be subdivided as far as these shades are distinguish- 
able. We have also black, which can be combined m 
various proportions with each of the simple colours j tnus 
black with successive doses of red makes brown more 
and more red. 

The general principles which I propose are these ■ 

I Let one of the above four simple colours represent 
the malenal and another the order of succession, and tel 
successive mixtures represent successive strata of tM 
same material. Thus let the oldest hmestom be pure 
blui. let doses of yellow be added to mark newer and 
newer limestones, the chalk being a very yellow pew; 
thus all the oolite senes will be green of different shaoef- 
a Let the simple colour which represents succession 
be different for dimrent materials, thus let re^wnl 
succession forth© daySf and let all the clays be purple^ 
the oldest therefore Ixmg the reddest and the newest tne 
bluest purple. 
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In the same way let black represent sand strata, and let 
rid represent succession in such strata ; then the sand- 
stones will be represented by brovtns, the oldest being the 
blackest, and the newest the reddest brown. 

3. Let Igneous rocks be represented by a general colour, 
as red, and let any order which obtains among them (suc- 
cession, for example, if succession can be traced) be 
marked by doses of another colour, as yellow , then the 
imeous rocks will be all red or orange, the newest being 
the yellowest 

4< Let other differences (as mincralogical differences) 
be represented by other meansj as by hatching. Thus 
granite and quartz rock, if contemporaneous, may be 
marked by red with the addition of lines — 



According to these principles the English strata would be 
represented by the following colours, which may thus 
be denoted by letters , let Red, Yellow, ]31ue, Black, be 
marked by R, Y, B, A, and let mixtures be represented 
by combinations of the letters. Then we have — 


RYY, RYYY 
Y B B, Y B B B. 
B R R, B R R R. 
RAA, RAAA 


Orantre, R R R Y, R R Y, R Y, 

Greek, Y Y Y B, YYB, Y B, 

Purple, BDBR, B B R, B R, 

Brown, A R R R, A R R, A R, 

Unstratihcd rocks (primary), R. 

„ „ (trap), RRY, RY, RYY,&c. 

Clay slate, D R. 

Oldest limestone, B, B B B Y, B H Y 

Oldest sandstone, A, A A A R, A A K 

Secondary limestone (Mountain), H Y 

New red sandstone „ A R 

Oolites „ I3YY, BYYY. 

Green sand „ A R R 

Chalk „ BYYYY. 


Observations: — i. The method here proposed would 
answer the objects above stated, for the material and 
order of succession are marked by their proper colours , 
and the sands, clays, and limestones which occur near 
each other would be very distinct. Thus the green sand 
is reddish brown (A R R) and the chalk is yellow green 
(BYYYY) 

2 Perhaps it may appear an inconvenience that con- 
tiguous members of a formation of the same material are 
proximate shades of the same colour thus the oolite 
beds would be successive shades of green (B Y Y, 
B Y Y Yy and might be difficult to distinguish I answer, 
that the beds themselves are often difficult to distinguish, 
so that our language is most indistinct when our know- 
ledge IS most indistinct , again, that the inconvenience, 
when It 15 one, may be remedied by marking or hatching 
those strata ; again, that no systematic method can be 
devised which will not be open to this objection. 

3. The above principles being adopted, the whole range 
of the colours, as modified by the succession-cohur, might 
be different according to the different object of the geo- 
logist. Thus if he had to exhibit the whole geology of 
England, all limestones whatever must come in betwegn 
B and V (Blue and Yellow) But if he take the second- 
ary period only, he may use all the possible shades of 
green for members of tnat part of the senes alone, and 
may thus make his terms more numerous, ^ 

4 If the whole range of the succession-colour be em- 
ployed and exhausted on a part only of the geological 
series of strata, the strata which occur beyond this part 
will, in the scale used on such occasions, be without 
representative colours. This is an inevitable evil. We 
cannot combine the extremes of detail and generality. 


If we use all our means m expressing a part, we must for 
the time omit to express the remainder We must do 
this when our purpose requires and justifies it. 

5. When we use all our colours for part of the geologi- 
cal senes, we still preserve the principles above proposed 
and the advantages which they secure, namely, that the 
material and the succession are both exhibited in an 
intelligible way without reference to the index. 

6. If wc thus make a part of the geological succession 
to occupy the whole power of our successive colour, we 
have different colours from those which wc have when we 
represent the whole succession The partial map has a 
different index from the general one. This is a senous 
evil, and must not be incurred without strong necessity 

7 It may be mentioned as an advantage of the pro- 
posed notation that many of the colours which are used in 
it agree very nearly with colours commonly used as red 
for granite, blue for older limestones, yellow, or yellow- 
green for chalk, brown for some sandstones, purple for 
clays. The main novelties are that the oolites arc green, 
and the coal-fields not black , but as to the latter point, 

3 ucry, whether a coal stratum be a proper geological 
istinction ? If the coal-measures be sand or clay beds, 
they should be brown or purple, according to the material 
which IS taken as characteristic 

In a given case wc may have to determine the question 
above suggested, whether we should employ the whole 
range of our succession colours on a limited geological 
period, as, for example, the transition-period In order 
to decide this consider what you want How many lime- 
stones have you ^ How many sandstones, how many 
clay-rocks, which are to be distinguished ? If the oldest 
limestone be pure blue, and mountain limestone pure 
green (B Y), we can easily interpose three or four lime- 
stones, as (B B B B Y, B B B Y, B B Y) ; is this a suffi- 
cient number of terms for you ? and so of the rest 
Summary — Let there be in all cases a material colour 
and a succession colour, namely — 


Limestone 

MBienal 

B 

SucCeuioD 

. Y 

(Green) 

Sandstone (black) 

. A 

R ... 

(Brown) 

Clay .. .. 

.. R 

n ... 

(Purple) 

Igncous^Kocks ... 

... R 

Y . 

(Orange) 


The latter two lines lead to no confusion, for though R m 
the clays indicates the material, it is never to be used 
without B, and R in igneous rocks is never used with B. 

It may be obseived that in the preceding scheme I 
have not exhausted the power of colour, for I have not 
used either the combinations of black with blue or of 
black with yellow, or the combination of three simple 
colours W. W 

Dublin, August 17, 1835 


NOTES 

Wa are glad to learn that the Italian Government ha^ decided 
on having a deep-sea expedition In the coiirae of this summer to 
explore the MediUnranean, 'Phe necessary arrangements are 
now being made by'Yrof. Giglioli, the eminent zoologist, at 
Florence, who will take charge of the biological part of the 
work Capt Magnaghi will be intrusted with the physical part 
of the work, as well os with jhc command of the vefiiel, The 
scientific results may be expected to be of especial interest, 
because nothing has been done to explore the depths of the 
Mediterranean beyond the short cruise in H.M.S. Porcupine in 
1870. 

Feof, Tyndall has wntten to the Timti of jesterday a 
letter of great Interest on the attitude of the late Mr. Carlyle 
towards modern science, which it has been taken for granted 
^os purely ho Ail e. But according to Prof Tyndall, not only 
was Mr. Carlyle deeply interested in some of the latest researches 
of science, but he took great and successful pains to nndentand 
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Ibmt mi wmi evm opsn to Bccq)t loine of the latest dcvdop- 
BMnti of BcientiAc th^bt. At fint, for example, hii attitude 
to Dann’inlsm wbb decidedly hoatlk^ but later on, Prof. Tjrndall 
aCMs, he approved cordially of certain writings in which Mr. 
Darwih’a viewi were vigorously advocated, while a persocal 
interview with the great naturnlist caused him to say afterwards 
that Charles Darwin was the most charming of meu ” 

V 7 e learn from the Ammcan Katuraiut that a proposal will 
be made at the next meeting of the American Association to invite 
the British Association to hold its meeting in 1883 in America in 
eoBjunclion with its American suter. The proposal deserves 
consideration 

According to the Frankfurttr Ztitung^ at Nakkoo, m the 
Ittend of Lapland, an eagle was shot on the i5tb ult., which 
mnsured 6^ feet between the tips of the wiogi. Hound jU neck 
k had a brass chain to which a little tm box was fastened The 
bn oontained a slip of paper on whudi was written in Danish, 
*' Caught and set free again in 1792 by N and C Anderaen ^ 
B oeted in Falster, Denmark,” 

We regret to learn that the printing of the International 
Bulletin” issued by the U S. Signal Office will hereafter be 
twelve months after date, nutcad of su months as at present. 
This seems to ui a step backwards from the energetic and liberal 
policy of the late General Myer. 

Prof. Gecenuaur, tbe well-known Heidelberg comparative 
■latomist, IS said to be dangerously ill W'lth blood-jicisoning, 
contracted while dissecting. 

TItb Davis Locturei for 1881 will be given in the lecture-room 
in the Zoological Society’s Gardens in the Regent's Park, 
on Thursdays at 5 p.m., commenang June 16. The following 
are the subjects and lectures 1 — ^June 16, Whales, Prof Flower, 
F.R S. , June 23, Dolphins, Pi of. Flower, F.R S , June 30, 
Extmet British Quadrupeds, Mr J. £ Harlmg ; July 7, The 
Limbs of Birds, Prof W. K. Parker, F.R.S. ; July 14, Birds 
Aaeicni and Modern, Mr. W A Forbes; July 21, Zoological 
Gwdens, Dr F L ScLatcr, F.R. S., July 28, Chameleons, 
FroG. Mivart, F R S. These lectures will be free to Fellows 
ctf the Society and their fnendi, and to olhcr visitors to the 
Gardena. 

AT the fifey-aecond annivcisary of the Zoological Society the 
report of the Council on the proceedings of the Society during 
the past year was read by Mr, SchUer, F.R.S., the Secretary. 
It #Bted that the number of Fellows on December 31, 1880, 
was 3309 against 3364 at the same date of the previous year, 
153 new Fellows having been elected, and 208 removed by 
death or other causes during the year. The total receipu for 1880 
had amounted to 27,388/ against 26,463 fur 1679. The ordinary 
expenditare for 1880 bod been 24,753/11 extraordinary 

expenditure 1825/, besides which the sum of 1000/ had been 
dimted to the repayment of part of the mortgage-debt due on 
the Society’s freehold premises, which had thus been reduced to 
TQOof. This bed left a balance of 879/1 to be carried forward 
Ibr the benc6C of the present year. The total assets of the 
Soaety on Deoember 31 last were esH mated at 27,832/, and the 
llabfllbei at 9078/. Amongil the works earned out in the 
Sodety's Gardens in iBBo were speclaHy noticed the completion 
of the iniectorfum (which had juit been opened to the public, 
and contained a collection of living Inbects), and ihe thorou^ 
apauE and reconatraction of the parrot-house. The number of 
idMoa to thtt Society'i Gardens in 1880 bad been 675,979, 
gp^ii* 643,000 HI Tbe zoologicaJ lectarea having bNo 

wril attended daring the past year, would be oootmuod daring 
tho praent acaaon. Tho umibtt of animals in the Sodety’i 
OB Dectndser js Jest was 0372, of which 703 were 


marnmals, 1438 buds, aiMl 231 reptiles. Special attention waa 
called to the increasing number of praeenta to the menagerie 
recaved by the Society of* late yearly the number thus acqmnd 
having now so increased as to usually exceed the number of 
those obtained by purchase. CoL J. A. Grant, C.B., F.R.S., Dr. 
Gunther, F.R.S., Prof. Newton, F.R-S-, Osbert Salvin, F.R.S., 
and the Right Hon. George Sclater Booth, M.P., were elected 
new Mcmbera of Couned. Prof. W, H. Flower, LL.D., 
F R S., was re-elected President, Mr. Robert Drummond, 
Trcasuier, andMr. Fhibp Lutley Sclater, M. A., Ph.D., F.K.S., 
Secretary to the Society. 

A NEWLY IsbUed part of the Annals of tbe " Museo Clvico ” 
of Genoa is devoted to a memoir by Dr, Peters and Msrquis G 
Dona on the Mammals of New Guinea and the adjoining 
Papuan Inlands, jirocured during the recent researches of 
Beccan, D'A]berli$ and Bruijn, In the collection amassed by 
these ardent explorers Efry-seven species are represented, amongst 
which are twenty-two Marsupials, nineteen BaU, and thirteen 
Rodcnbi ; paputfisis — an introduced speaes^was the only 

Ungulate met with. It will be seen, therefore, that, as id 
A ustralia, the Mammal -fauna of tbe Papuan sub-region may be 
said to consist nearly entirely of Mar^rUpials, Bats, and Rodents. 
Its affinity to Australia is further shown by the presence of a 
Monotreme (Tachyglossm bruijnu), and by the occarreace of 
such genera as ATacrapuff /^asyitnu, and Dr^micta, The 
memoir is illustrated by eighteen excellent plates 

Mr. Thiselton Dyer writes to the IMUy I/ews m reference 
to a soggesLion "that the labels of ferns, flowering and other 
plaulB in Kew Gardens should bear not only scientific but popu- 
lar names.” Mr. Dyer states that as far os such popular names 
can be ascertained they are cucfuUy indicated on the Kew 
labels, "There u some imsappreheninon,” Mr. Dyer atates, 
"about the popular names of plaiiti. Your correspondent Mems 
to have proceeded on the assumption that there is a popular 
botanical nomeacUtnra co-extensive with the scientiEc. Thle is 
very for indeed from being true even of a vegetation so tho- 
roughly investigated as that of the British Islands. Of the 
plants of foreign (espeaally tropical) countnea it u obvwualy, 
with the exception of some nsehil or xncdiciaal plants, not true 
at all But, as you will observe fram the aceompauyrng copy of 
the popular guide to the Royal Gardens, where anything like a 
genuine popular name exists, great prominence is given to it at 
Kew. . . The popular tongue is by no means ready m finding 

acceptable names for the foreign planib of our gardens, and is 
quite content to accept from botanists Dahlia, Petunia, Phlox, 
Pelaigoniiim, GladioUa, Calceolaria, nod the likc.^ 

We take the following from the May number of the Amtncan 
Naturalist \ — Tbe Kanua Academy of Science, at their Novem- 
ber meeUng, appointed a Commisuon to memorialise the Legis 
loture in reference to a State Survey. Two pxeliminaiy surveys 
under Profesaors Mudge end Swallow have already been made. 
A more extended and thraough scientific survey is now needed. 
The most active geologist new » tbe field lu this State is Prof. 
O W. John, who for two yean past has studied the stratl- 
graphlcal geology of Eaatern Kansii. Last luminer Prof, F. H. 
Snow, with Mveral aiiutant^ spent over a month in Santa Fd 
Gallon, New Mexico, as well as in Colorodop and made im 
portant entomological caBectiona ; among them were twelve new 
species of coleopten and an ioterestiog collection of gMmetiid 
moths, oomprisug a numbtf new to the Colorado plaiean regioB, 
Prof. A, Hyatt, the nntor|af the ^Boston (U.S.) Society of 
Netaral Hutory, cnwmncm that a aea-side {labocatoTf wlli be 
opened this year uiid« Ui dhwctien at Annisqnam, Biaai,, thrat 
mOei from Gloncester, from Jane 5 to September 15, 

We have received copies of handy and cheap gjuidca to the 
New Natural Hiitaiy Museum ; penny guides are fundshttl far 
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Mil of the dcparlmentB, &nd e guide to the whole piece costs 
onl^ threepence. This b as iC should be. 

Fiom Gustav Wol/j the Leipzig publisher, wc have received 
a copy of a most useful NaturwiuenBchaFtUch-mathcaiatuches 
Videmecum.’' The catalogue is really an index, both of subjects 
and authon, to all recent publications of importance m physical 
and natural science, and is likely to prove of real service to all 
scientific worker^ 

At the meeting on Apnl 26 of the Institution of Civil 
Engineers, Mr Walter R. Drowne, M A., M.Inst C E , read 
B paper on **The Relative Value of Tidal and Upland Waters 
u mamtaining Rivers, Estiianea, and Harbours The author, 
while declining to lay down any universal rule, held as a general 
principle that the main scouring agent was not the tidal but the 
low -water flow Thu principle was supported by the following 
line of argument i. The sill, which tended to choke up tidal 
channels, was almost wholly due to the tidal water, and not to 
the fresh water, 2 The tidal water brought up more silt on the 
flow than it took down on the ebb ; 1 r , on the whole it tended 
Id choke the channel, not to scour it. 3 The low-water flow, 
if left to Itself, scoured away the deposit and kept the channel 
open 4 Hence it was concludeil that where the two acted 
together, the scour must be due mainly, if not entirely, to the 
lo\^ -water flow, and not to the tidal flow It was added that 
km -water scour was in its nature self-regulating, whilst tidal 
Kour, if It once began, ivould lend to increase indefinitely. 
But the essential point was to discover the ratio of the bottom 
to the surface velocity under all jiossible circa ms lances, since it 
was obvious that the former alone had any scouring effect. 
Tables were given showing that the ratio of bottom to surface 
velocity diminished rapidly w ith an increase of depth , but their 
application to tidal channels was doubtful, because then the 
river, ustead of being (in a theoretical point of view) mde- 
fiutoly long, fell at a shorL distance into on estuary whose waten 
might be considered at rest. The author had conducted two 
series of expenments on the surface and bottom velocities of the 
River Avon, in the course of an ebb-tide. Both senes of 
experiments showed that during the greater part of the ebb the 
bottom velocity was actually nil. When about two thirds of 
Khe Ab wu over, the bottom layen of water appeared to start 
into activity, and to asiame a velocity about two-thirds of that 
at the surface. This u shown by the following extract from 
the tables 1 — 


PoHUOB of 

Time oAci 

Depth of 

Veloaty. 

molcT 

ebb be|ui 

water 

feel per lec 


h m 

A in 


Surface 

1 0 

22 8 

3'57 

Bottom 

1 10 

21 0 

O'OO 

Surface 

* 5 J 

14 10 

4-60 

Bottom 

a 4 

13 6 

0*00 

Surface 

3 45 

5 B 

307 

Bottom . . 

3 54 

S 7 

I *91 


The following conclusions were drawn from these and other 
enpeiltiienta :~Jn the largest nven the bottom velooty is for 
pnotiol purposes the same as the surface velocity. In ordinaiy 
RTcn the bottom velocity besri to the surface vdocity a ratio 
which is about three-fourths at 5 feet depth, one-half at 15 feet, 
and one-third at 25 feeL In tidal channds, such as the Avon, 
diuiof two-thirds of the ebb the slope of the sucface Is exoeed- 
iqlf mbU { ud while the Burface velocity u luge the boUem 
vtiloelly U m/. During this period no Kow, but rather depoeit, 
iegobfon. For the ranslnder of the ebb the conditions ap- 
praximate to those of an ordinary river j scour does go on, but 
its amount is in sufficient to sweep aw^^ the sik which has been 
depoiiied, not only at the top of the tide, but also daring two- 
tUndi of the ibb. Bhahankmeats bad frequently proved bene- 
iolel tuther than the reverse ; a liut espUined by the author's 
experiments, since the level of the ebb tide would in conse- 


quence fall |moTe rapidly, and the point at which the water at 
the bottom began to move would be reached at an earlier 
period. Again, the procesi called dockisiiig,” or damming a 
river at its mouth, had frequently been condemned on account 
of supposed injury to the river iLbelf, or even to the estuary in 
which It flowed, but, as would appear from this paper, without 
foundation. The results would exercise an important influence 
on other cases, both of theory and practice, 

A SHOCK of earthquake is reported on the mght of April 28 
from Sicily and the province of Rcggto di Calabria, and os for 
as Calanzaru and Monteleoiic. 

We learn that M Alphnud, the Director of Tubhe Works in 
Pans, has in hia hands the tender of Siemens and Co. for 
constructing an electrical railway from the Place dela Concorde to 
the interior of the Electrical Exhibition. M Alphaud ha<) given 
hu adhesion to the request, which will be sent with his recom- 
mendation to the Commission of Sewers appomled by the 
Municipal Council, that when the Exhibition shall be closed, 
the rail May will be kept running in the Champs Ely^ees 

Mr Pkeece has been spending a few days in Paris m order 
to report on the elect nc estabh^liuienLa and experiments which 
arc being made in that city He inspected the electric con- 
ductors of several large monuments, visited the telephonic 
exchanges, the Mentens factory, where are being built the 
magneto -electric engines ordered by the French Lighthouses 
Administration and the Tnmty House, &c,, &c, 

Those interested in sanitary matters should sec the Freli- 
nnnary Report to the U S National Board of Health on the 
Kclalion of Soils to Health, m the supplement to the BnUlttin of 
the Board for April 16. Tlic special point reported on » the 
Filtering Capacity of Soils, by Messrs. R, Pumpelly and G. A. 
Smith [ 

A MEETING of the Vorkahire Geological and Polytechnic 
Society was held on April 27 at the Royal Knatitiition, Hull, 
under the prcndency of Mr. A. K Rollit,'LL.D , F R.A.S., ftc , 
cx-x’^idcnt of the Hull Litemiy and Philosophical Society. 
There was a fair attend mce, including representatives from 
several poiU uf Vorkshire A brief introductory addrcas on 
recent advances in physical science irms made by Dr. RoUit, 
after which Mr. G W. Lamplugb, F.G.S., read a paper on 
"The Peculiar Intermingliiig of Gravel and Boulder Cloy In 
some SecLiuiis near Bridlington." Mr J. W. Davu, F.G.S., 
hon, sec , then read and remarked upon papers by Mr. A G. 
Cameron of H.M. Geological Survey, on "The Subaidencei 
above the Permian Limestone between Hartlepool and Ripon," 
and Mr. J E CUrk, B.A., on "A Deep Glacial Section it the 
Fnenda* Retreat at York " Dr. Jamea Gcikie, F.R.S., was 
present at the meeting, and made some observationa on the sub- 
ject of geology generally. In the afternoon the Society made a 
geological excursion to the east coast at Wifho-naea and to the 
gnvel pit j at Kelsey Hill near Bnrstwlck, at the former of which 
places Dr. Geikie denvered a geological address. 

About twenty minutes to eleven on Monday nght, owin^ j 
some accident at present UBcxplamed, the electnc lights on the 
Bniih system, one of the thm with whmh expenments arc at 
present being made In the Oty, va^e inddcnly extiagwiahed, 
leaving a large portion of the City in total darkiNH The area 
over which the Brush light has been placed extends from Black- 
Chari Bridge, up Ludgate Hill, to St Pavl’s Churchy ard, and 
down Cheapside as far as Queen Street and King StreeL For- 
tunately the old gai-lamps remain in their places while the elec- 
tnc light experiments are beiiig made, and orders were quickly 
given for thtM to be lighted. Every attempt was made by thoee 
in charge of the Brush light to restore the conneotion, and for a 
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few mlnntei it seeaied u though they had succeeded ; but this 
ODly lasted for a very short time, and it was soon seen that 
lomcthing hod gone hopeleasly wrong. 

Thi following excunloni have been arranged] for by the 
Geologists' Auodfltion ;^To Croydon, Shirley and the Adding- 
ton Hills, May 7 ', to Grays, Essex, May 14 . Sheppey, May 23. 

Ms. Lant CarfbmtBR asks us to state that in his article on 
Niagara in Nature, voL xxiu. p. 511, he attributed the article 
on the “ Mniic of Niagara,*' in Sen^tr's Magaiitu for February, 
1881, to Mr. Eugene Schuyler, whereas the author was Mr. 
Eugene Thayer, of Tremont Street, Boston, Mass 

The additions to the Zoological Society's Gardens during the 
past week include a Silver Fox (Caifu fulvus, vox argfntata) 
from North Amenca, presented by Mr. Robert Hunt L. B 
Lydston Newman; a Vulpine Phalanger {PAaiangts/a vulptfta) 
from AustraliBj presented by Mrs J. S. Henderson; a Gold- 
finch {Cardutlu tl^ans)^ British, a Snow Bunting {Plectrophami 
nwaiis\ European, presented by Mr. John Fletcher , an Eyed 
lizard {Lacerta oeeliata). South European, presented by Mr. 
James Wellford ; an Indian Cobra (Nata tripudianj) from India, 
presented by Mr, A. H. Jamrach, a Ludio Monkey {Ctreo- 
pitkicus lud%Q) from West Africa, on approval, tv,o Humboldt's 
Lagothnx (Lagothnx humboldti), two Matamata Terrapins 
(Ch^yx pMtamata) from Upper Amazons, a Green billed Toucan 
{Ramphastos dUoiorus) from Guisna, three Saddle-billed Storks 
\XmorhynxhM 5 stnegalensis) from West Afnca, three Koieale 
Spoonbill J {Platalea ajaja) from South America, a Japaiiei-c 
Teal (Querquedula fornma) from North-East Asia, three 
Magellanic Geese (Bermcla magelhnica) from the Falkland 
Islands, purchased; a Reeves' Muntjac [Cervulus reciw d) 
born m the Gardens. 


First internal contact, Nov. 7, loh. 18m. I5s.'8 + [r420j]rsinf 
, „ -[i 5404]^coi/cos(L-t-5S*34'-a). 

Last mtemal contact, Nov 7, I5h. 3510 aSs. a -T- [0*9136] r sin/ 
+ [i 630*] r epi / cos (L - 35“ 23'*a). 

Where r is the radma of the earth at the place, / ib gweimirK 
latitude, and L the longitude from Greenwich, reckoned towards 
the east. The quantities in square brackets are logarithms of 
seconds of time 

It will be seen that the transit will be invisible in this country, 
and will be best observed from the AustraUui observatories. At 
the Cape of Good Hope the sun wiU not rise bU about four 
minutes after the secona internal contact has taken place, At 
Madras he will be above the horizon before the middle of the 
transit, which ends there about 2oh. 59m 

As on example oT the use of the a&ive formuls we may com- 
pute the local mean time of first interual contact for the Obser- 
vatory at Melbourne 'ibe longitude of this observaton is 
9b. 39m. 54s. 8 E , or in arc 144“ 58'* 7, and the geogrei^cal 
latitude IB - 37" 49'‘9 From Bessel’s Table in tbe Birhner 
yahrbuch for 1852, we find log r = 9 9999, and the reduction 
of latitude, so that / = - 37" 38'*8. 


r 

sin / 


“ 9 7859 

- I '2063 

- i6b 08 


Constant + 55“ 34' 2 
Long 144" 58' 7 

A . 200" 32'*9 

Constant -1*5404 

cos / . -I- 9*8^ 

cos A , -9'9715 




-l-i 4104 




+ 25s. 73 
- i6a, 08 


Geocentric time 

+ 98. *65 
10 18 15 8 


G.M.T 
Longitude E 


10 [8 35 K 
9 39 S4‘8 


Melbourne mean time 19 58 20 3 


OUR ASTRONOMICAL COLUMN 

The Intra-Mercurial Flane'i OuEsnoN —It may be 
remembered that when the late Frof. Watson claimed to have 
seen an unknown object near the star B Cauen during the totality 
of the eclipse of July 29, 1878, it was objected with respect to 
his supposition os to its being an intra-Mercurial planet, that he 
1^ not anywhere mentioned his having seen the object at the 
same time as the star, or as well as the star, consequently that 
his circle-reading may have really applied to the latter From 
Frof. Watson’s official report on his observations, just pubhshed 
with miny others, by the Snpenntcndent of the Naval Obser- 
vatory at Washington, it appears that thi^ objection b no longer 
valid. Prof Watson writes ’'Between the sun and 9 Cancri, 
and a bttle to the south, I saw a ruddy star whose magnitude I 
estimated to be 4^. It woi fully a mogmlude brighter than 
B Cancri, which I saw at the same time, and it did not exhibit 
any elongation, such ai might tie expected if it were a comet in 
that poiUion. The magnifying power was 45 and the defimtiou 
excellent. My plan did not provide for any comparison differ- 
entlollj with a neighbouring star by micrometiic meosurement, 
and hence 1 only noticed the relation of the star to the sun and 
B Ctncri " It IS difficult to understand how the observation can 
be explained, except by odmittmg the existence of an unknown 
body In tbe vicinity of the star, or by imputing to the deceased 
astronomer a want of hfux Jidis, for which we do not believe 
there is the slightest excuse , he was too well known and respected 
to allow of such au imputation. 

The solar edipse of May 17, 1882, will afford tbe next oppor- 
tunlU of repeating observations of the kind mode by Prof. Watson 
in 1878, but the duration of totality will nowhere exceed im. 481., 
■nd in the most acoeosible portion of the central line will amount 
to Im. 151. only. 

The Transit of Mercury, November 7, 1881.— With 
the positions of the Sun and Mercury given in the Nautical 
Almanac from Leverrier's Tables, and tbe diameters of those 
obtained by the same astronomer from the discussion of 
fonner transits, the following will be tbe geocentric Greenwich 
ttmos and the red action- formulm for the internal contacts during 
the transit of Mercmy on November 7 in the present year 


A New Comet. - The Smithsonian Institution telemphs the 
discovery of a comet by Mr Lewis Swift on the morning of the 
2nd insl In the constellation Andromeda , motion slow, south 
wards 


GEOGRAPHICAL NOTES 

We underitsnd that the Council of the Geographical Society 
have recently voted a contribution of 100/ towards the expenses 
of the Palestine Exploration Fund's Expedition to Eastern 
Palestine, 

The May number of the Geographical Society'a Proceeding 
contains Mr James Stewart’s pa^r on Lake l/yassa and the 
water route to the lake-region of East Africa, with a map of the 
north end of Nyassa. A note afterwards given embodies recent 
information from Livingstonia as to a serious depression in the 
level of the lake, which threatens to make the south end, u 
well as the Upper Sbird, unnavigable, and by consequence 
detract very seriously from the value of this route. Col. Tan- 
ner’s paper on Kahnstan is also given, with a map of that and 
the adjacent remon. Some account is furnished of Dr. Junker’s 
journey in the Nyam Nyam country from the traveller^ letters 
to Dr. Schweinfurth and Signor Gessi. Reference is again 
made in the Geographical Notes to the late Capt, Wybrmnts' 
expedition to South-East Afnca, but complete details of its 
diasUouB ending ore still wanting, which seems the more re- 
markable os the lamented leader died as far back as November 
29, 1880. An Interesting note deals with Dr Kirk's recent visit 
to the Dar-es-Saloam distnct of East Afnca, and it ii also stated 
that the Rev. T. J Comber is about to make another attempt to 
reach Stanley Fool by the Makuta route, while one of his com- 
panions will fallow the line of the Congo, TThe remaining notes 
refer to Major J. Biddulph's work on the tnbes of the Hinda 
Knsh, and rfere Desgodioi' labours in the cause of geography 
on the eastern and southern frontier of Tibet. 

At the evening meeting of the Geographical Society on 
Monday next Mr, E. Whymper will read a paper deoariblng 
the ge^aphlcol results of hu journey among the Andes of 
Ecu^or, 
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The new volume of the Gto^raphuchu Jahrbuch is of 
vilue to scientific ^graphy in Us moat comprehensive occeptn- I 
tlon. Dr Behm haa been compelled to retire from the editor- 
ihlpj and la succeeded by Prof H Wagner of Gottirgenp who, 

IV e have no doubt, will muntain the yuhrbuch at its previous 
high standard, The first pait is devoted to the varioua geo- 
graphical sciences The first paper is by Prof. Zoppntz, “On 
ie Present Standpoint of Physical Geography." This is fol- 
lowed by an account of recent researches in geographical 
meteorology by Dr, Haan ; and papers on the Geographical 
Distribution of Animals and of Plants by Dr Schwarda and 
Dr Oscar Dradc respectively. Prof. Unihna summarises recent 
work m Europe in the measurement of degrees, and Herr 
Auwers gives tne latitudes and longitudes of 144 astronomical 
observatories. Prof. F. v Fntsch brings together recent in- 
vesligationa on the geographical distribution of geological for- 
mations all the world over, while Dr v Scherzer has his 
usual account of the world's commerce,^ and Dr Gerland 
summarises recent advances in ethnological research, In the 
second part, which deals with general mattera. Dr. Wagner has 
a thougnlful and useful article on the development of MrihoHik 
in geography , while, along with Herr Wichnann, he brings 
together a good deal of information on geographical societies, 
congresses, and journals. Thus it will be seen the new volume 
contains much matter of permanent interest 

Wk have received Nos. 6, 7, and 8 (111 one thick volume) of 
the Bulletin of the Union Geographique of the North of 
Fiance. M. Leon Lacroix has a long paper describing a plan 
for the exploration of Central Africa, by the Welle, a project wc 
shonld much like to see carried out M, Alf. Renouard, in a 
paper on the Geography of Flax, brings together much curious 
and useful information Dr, Harmanaa paper on the Races of 
Indo China ought to interest ethnologists Among the other 
contents are papers on the French in Indo China, by M. Suerus , 
Syria in i860, by M, Huberdeaux , and a note on the Uthmuh of 
Panama, by M. V Duburcq 

The principal paper in the January number of (he liulltUn of 
the Pans Geogr^hical Society (just received) is one of much 
research, by M Dutreuil de Khuis, on the routes between China 
and India. 

The Mittheilungen of the Vienna Geographical Society con- 
tain on account of a botanical excursion m the north of the 
Caucasus, by M. P, MuromtzofT, and a paper on the Floods of 
the Winter of 1880-81, by Baron Stcfanovic von Vilovo. 

Under the title of " Istruzioni Scientifiche dci Viaggiaton," 
the Italian Ministry of Agnculture, Industry, and Commerce 
have issued a very full and carefully compiled manual of infor- 
mation and instruction for travellers, edited by Signor Arturo 
Issel, with the collabomtion of several specialists. The manual 
Kemi to us to combine the best features of all its predecessors 
m other languages, and ought to be of real service to all travel- 
lers who know Itklian. It includes astronomy, meteorology, 
geography, and topography, deep-sea exploration, geology and 
p^Bconlology, anthropology and ethnology, zoology, botany, and 
mineralogy. It is published under the auspices of the Italian 
Geographical Society. 

Heft 4 of Band 11, of the Mitthnlnngtn of- the German 
African Society conlaina communications from Dr. Buchner and 
Herr Flegel The former haa been doing a considerable amount 
of exploration between the capital of Muato Janvo's kingdom 
and the Congo, though his progress has been hindered by the 
usual Afncan dlihcnlties. His collections have been very 
numerous j unfortunately several boxes of them have been lost 
In the vessel In which they were being brought home, which 
was wrecked danoff the recent gales m the Channel Herr 
Flegel baa been doing some succeaiful work on the lower and 
middle Niger. 

Prof. Ghtbepfe Dalla Vedova has published the address 
he gave on the Inauguration of the Chair of Geography at 
Roma in November last. The subject u 
the Fopdar and the Scientific Conception of Geography. He 
showf that while the popular idee has its uses, the scientific 
conception u Ae only baiia on which the subject can be studied 
with profit.^ He inaiBta on the fKt oiilch his been frequently 
ex^unded in thM pagea, that geography has really become a 
sort of meeting-place for all the sciences, and that while topo- 
graphy may form the groundwork. It requires a knowledge of 
mit of the phyucal and bicAoglcal idencei to understand how 
the lurttoe 0/ the earth hi| reechid its present condition. 


Dr Oscar Len^ has arrived in Berlin, where he has been 
lecturing on his journey across the Sahara to Timbuctoo 

After all there seems to be little doubt that the news of the 
massacre of Col. Flatters and the other memberh of the Trans- 
Sahanin Expedition is too true Of courbc the project of a rail- 
way across the Sahara must be abandoned, in the meantime at 
least 

From Lfs Musions Caiholiques we learn that news has at 
length been received re^spccting P^re T aw's expedition from 
Gubuluwayo, lu Matabelc Land, to Umzila's country, which was 
known to have met with some mi<iforLune on the road After 
passing the Insimbi Mountains the party reached the Great Sabi 
River, on the lower course of which we presume tliat Capt. 
PhiiMOn-Wybranta died. The expedition journeyed, with Ihcir 
heavy waggon, along the left bank of the Sabi, meeting with 
country so difhcult to traverse that in some parts they had to 
hew out of the rock a road for their waggon Progress in this 
manner was ternbly slow, and when that part of the Mashona 
country which owns some sort of allegiance lo Umzila was 
reached, dilTicultles increased, as the nativ&i did all they could 
to hinder their passage. Eventually on August 7i m a rugged 
pass where, surrounaed by Mashonas, the missionaries were all 
doing their utmost to cut a road for the waggon, Pferc Wehl, by 
an accident not very clearly explained, got separated from his 
companiuna and was never seen again, though later news seems 
to have reached Gnbuluwayo of bis safety among a friendly 
tribe Fire Law and the rest of the party not unnaturally took 
fright at this, and leaving their waggon, escaped from their savage 
tormentors in the night. After about a fortnights march they 
contrived to reach Umzila'a kraal in a state of great exhaustion 
from fever and fatigue. They of course had to abandon almost 
all their property with the waggon, but further supplies have 
since been sent to them from Gubuluwayo. 

r^RE DefeichiN, the head of the mission station at Gubolu- 
wayo, has been for some time absent on an expedition beyond 
the Zambesi, and from his lung silence it was thought that he 
too must have met with some serious accident, He appears, 
however, to have reached 111 safety an out-station at Tati in 
Matabele Land, but no account of nis adventures has yet been 
received. 

Mr McCall, of the I ivmgstone (Congo) Inland Mission, is 
said to h^ve formed a blalion at Manyanga^ some 200 miles up 
the Congo, above the YeUala Falls, and he hai no doubt about 
being able to reach Stanley Pool this year. The comparatively 
rapid progreb!! thus made by following the right bank of the 
Congo will probably induce the Baptist Missionary Sdciety's 
party at San Salvador to alter their tactics and follow the line of 
the river, instead of wasting their energies in fruitless attempts 
to make their way by land Uirough the hostile Makuta towns to 
Makwekwe, on the left bank of the Congo, above ManyangOi 
and so on to Stanley Fool. 

The French Geographical Society held its annual meeting on 
Friday, Apnl 29, when Admiral La Roiici^re Ic Noury was 
elected president. On the occasion of a proposal to erect a 
monoment to Col Flatters and his companions il was resolved 
to inscribe on tablets the names of all the martyrs of geography 
who have lost their lives in any exploration in which the French 
Geographical Society has been interested. 

Dr. O F von Mollendorff has just pubh<ihed separately 
at Berlin (Reimer) two maps which have bren drawn from hu 
surveys by Dr. Kiepert for the Berlin Geographical Society’s 
Zeitschrtft One is an origlDal map of the hill -country north 
and west of Peking, while the other embodies routes m the 
I Chinese province of “ Dshy-ll"' and environs of Tientsin. Dr. 

MollcndoriT, as we have ^before mentioned, claims to be on 
, authority on the subject of' the transliteration of Chinese sounds, 
but we doubt if many people in this country will recomise in 
“ Dshy-ll " the nsme of the metropolitan provmce (Chihli), and 
yet the maps arc issued with English titles. 


THE FUTURE DEVELOPMENT OF 
ELECTRICAL APPLIANCES^ 

'T'HE lecturer began by referring to our obligations to labors- 
tory workers and tne neceieity for a larger endowment of 
orlghial research. The applied science of the future He m- 

* Abstract sf s lectiirt delivcrsd by Prof John Fftry at a meeting of the 
Sodsty of Am. March 14. 
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vlilbl« Bod iidaU in the operaUoiii of men who woik at pwe 
ohomii^ uid physlcsp and it h CApcdally tnK of labontory 
work in electncity tluU eve^ day a man sees naw hues of 
roRoch opening np before him which his resources do not 
dlbw him to follow up. 

In the apphed sdence of electricity certain fixed laws tell ua 
mudi about the future which ii not generally known , and it » 
first neceBsaiy to become acquainted with these laws if we would 
speak of this future. By numerous experiments the lecturer 
snowed that eloctncians aic dealing with meaeurabie thiiigOp and 
he gave ]m wmll-sheeti such nfonaation as Boemed raffiaent to 
give exaot ideas m thla matter to a popular audience. These 
wuU-iheeta had also been put m a pnnted form and circulated 
aiDiHlg the auduuoa The following is an example i — 

Wall-buut 1T.~Electiical Magnitudes 

(SOIU RATHER APPROXIMATE) 

AaidjArare of 

One yard of copper wire, one-eighth of 
an inch diameter .... o 002 ohm. 

One mile ordinary Iron telegraph wire 10 to 20 ohm^i 

Some of OUT selenium cells 40 to 1,000,000 

A good telegraph insulator . 4,000,000,000,000 


Wall-sheet I. 


m mmt i 9 Ust WaUr. 

I, Steam pomp bums coal 
and lifts water to a higher level. 


2. Energy available is, 
amount of water lifted x dif 
ference of level, 

3 If we let all the water 
flow away through channel to 
lower level without doing work, 
its energy is all converted into 
heat because of frictional re^iEt- 
ance of pipe or channel. 

4 If we let water -work a 
hoibt as well as flow through 
channels, less water (lows than 
before, less power u wasited 111 
friction. 


Wr 1 Vanit 9 Utt EhcfHctty,' 

1. Generator bums zinc, or 
oiea mechanical power, and 
iifta electricity to a higher level 
or potentiaL 

2 . Energy available is 
amount of electEBily x diiler- 
ence of potential. 

3 If we let all the electricky 
Aow through a wire from om 
screw of our generator to the 
other without doing work, all 
the electncal energy u con- 
verted into heat because of re- 
sistance of wire 

4. If we let our electricity 
work a machine as well ss flow 
through wire^, less flous than 
before, less power is wasted 
through the resistance of the 
wire. 


EUdtemotivg force of 

A pair of copper-iron junctions at a Vulr« 

diAercuce ot temperature of 1° Fahr. = o 000,01 

Contact of auve and copper := o 75 

Ouc DanieU’s cell = l i 

Jdr. Latimer Clark's standard cell . 1 45 

One of Dr, De La Rue’s batteries = 11,000 


Lightamg flashes probably many mi 11 ions of volts. 


5. However longani uarrow 
may be the channels, water 
may be brought from any dis- 
tance, however great, to give 
out almost all its anginal energy 
to a hoist. This requires a 
great head and small quantity 
of water. 


5. However long aud thin 
the wires may be, electricity 
may be brought from any dis- 
tance, however great, Ip give 
oul almost all its original energy 
to a machine. This requires a 
great difference of potentipJs 
aud a small current. 


Current measured by us m some expenments — 

Using electrometer = almost infinitely small 

currents. 


Using delicate galvanometer 
Current received from Atlantic cable, 
when twenty-five words per minute 
are being sent 

Current m ordinary land telegraph 

lines 

Cvrent from dynamo machine 
In any circuit, curnni in webers 
is Tohi 4- reiietanci in ohms 


Weber 

= Q OCX), COO, 000,040 


= 0 000,001 
= 0'003 

= 5 to 100 Webers 
= electromotive force 


WalL'BHext III —Rate of Production or Heat calcu- 
lated IK THE SHAPE OF HORSE-FOWBR 


In the whole of a circuit * current in webers X electromcHvi 
force in volts -r 746. 

In any part of circuit = current In webers X di^erenct of foten- 
tuu at the two ends of the part of the circuit in quci^tion — 

74& 

Oe, = Kjiiare of cnirent in webers X resistance of the part in 
ate. + 746. 

The distinction which must be mode between eleetriaty and 
ekedrumi energy was dwelt upon, A niiUer does not merely 
■pozk of the quantUT of water in his mi)l-dam ; he has also to 
consider the height iiuough which it can fall. A weight of one 
thousaud pounds faUmg through a diatonce of one inch repre- 
sests the same eueigy, that la, gives out the same amount of 
work In falling as one pound through one thou^iand inches. A 
mere iCatement then of the quantity of electricity given out by a 
machine is insufficient ; it is also neceMory to alate what is the 
hd^t or diBeronce of poUntial through which it is falling. The 
quAQtity of eketricUy in a thunder-cloud is comparatively amall, 
out the dlflerence of poteutiij through which thu qaantitr 
Miiea when diachaege occun Is nceedlnfflymal. So it Is with 
the two factors of ue dectnfial energyoevdoped by this glam 
machine. The qnanti^ of electricity ohtamahle fioB this 
machine ia compur^ively small, but it is like a small quntity of 
WBts It an exceedingly great height, whereas in all tnese other 
machlnei ve m the analim of (he mfikr, i very great 
quantity of wafeo- nd a very imair ihflemce of leveL I put thii 
walm analogy befiore yon yon iuTe all moci or leas 

omet nodoBa about watn, and becaiue^ wflhln certain limll^ 
dm umlo 0 >■ u Tw true one. I have traced it mote fully u 
Ihu wall-Xeet. Of this and the other wall-Bheeta each of you 
I pfimiad eopiei. 


After bhowing, by passing currents from two large Graimr.e 
machines through certain resistances and lamps, that electncal 
energy may be sent to a distant place and there converted into 
heat and light, ihc methods taken at the City and Guilds of 
Loudon Institute for siuiultaneously measuring mechanical work, 
currents of electncity, resistance, the caudle-power of electric 
lamps, Ac., were described, the dynamometers, photomaters, 
&c., being exhibited, as well as diagrams showing their oon- 
btructioD. Actual measurementi were made of the strengths of 
currents and the candle-power of an clcLtnc light Many of iha 
contrivances In use were invented by the lecturer and hib friend 
Prof. Ayrton. 

The transmission of mechanical jxiwer to a distance through 
the agency of electricity was illu«>tTated by a number of expen- 
ments , the driving of a lathe and other machines, and proof 
that the motor which gives out power at the distant place pro- 
duces a back electromotive force opposed to that of the generator. 

“N0W1 what do these examples show )ou? They show that 
if I have a steam-en^ne in my back ^ard 1 can transmit power 
to various machines in my house, and if you were to measure the 
power given to these machines you would find it to be less than half 
of what the enrine driving the outside electncal maclune gives to 
it. Further, when we wanted to think of the heating of buildup 
and the boilmg of water, it was all very well to 11 eak of t& 
conversion of electrical energy into heat, but now we find that 
not only do the two electncal machines get heated and glvt out 
heal, but heat is given out by our connectlng-wirca. W« have 
then to consider our most important question ElectriuBl energy 
can be transmiitted to a distance, and even to many thousandi of 
mdei, but can It be transformed at the distant place into 
mechanical or any other required form of energy, nearly eq^ 
in amount to what was supplifd 7 UnforhiMtalyi must say uwt 
huherto the praetical answer made to us by cxisthig macfalnei is 
' No ’ ; there is always a great 'waste due to the heat spoken bf 
above. But fortunately we have faith in the measurement!, of 
which I have already spoken, in the facta given us by Joule's 
expcrimenti and formulated in ways we con undeatODfL And 
these facts tell ui that in electric of the future, and in 

thev connecting wires, there will be little be^ng, and IhereioM 
little lose. We shall, I believe, at no distant dale, have gntit 
central stations, poEsiblj situated at the botbom 2 oal-|iii^ 
where enormouj steam-enginei will drive cnormeua ekerir 
machines. Wo shall have wlm laid oloag every street, tapped 
Into every house, as gua-pipes are at present , we ihal hawJthe 
quantity of elecMiUy usM in each house ngiitesdt -as m ii it 
present, aud it will be pesmd through little dockrin tamaUm to 
drive mtchluory, to produce ventlUdoi^ to replaoe toms ani 
fiius, to work apple-panri^ und °^"gi^ and Wtan^ hneheSi 
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amoiig other thingi, u well as to give everybody an electric 
bght 

‘•Probably you think it very strange that 1 should show you 
the ineflicieiiicy of electnc transmission of energy, and then make 
thu very bold assertiun. Well, the fact is that the ordinary 
flfi 4 rical machines m use have not been conitmcted with a view 
to economy. They have been constructed to show that brilliant 
Dghts and considerable power may be produced from small 
machineB. They have, at a comparatively small cost, attracted 
ettcBtion to the fact that electricity Is an important agency. In 
so far they have done well ; but on the other hand they gave 
rise to the well-known assumption that 50 per cent, of the 
mechanical power given to the generator was the maximum 
amount whlca could be taken from the motor. The true solu- 
don of the problem of transmission of power was, 1 believe, 
first given by Prof. Ayrton in his Sheffield British Aisociation 
L^ure. It bad been supposed that to tran<;mit the power of 
Niagara Falls to New York a copper cable of enorraous thick- 
ness would be needed. Mr. Ayrton showed that the whole 
power mi^t be transmitted by a fine copper wire, if it could 
only be inlficiendy well insulated, He also showed that instead 
of a limiting efficient of 50 j>er cent , the one thing preventing 
OUT receiving the whole of our power, is the meclionical fne- 
bon which occurs In the machinea He showed, in fact, how 
to get nd of electrical friction. I will briefly give you our 
reaioiifl. A machine at Niagara receives mechanical power, 
and generates electricity Call this the generator, and remember 
that Wall-iheet III. teaches us that the mechanical power is 
proportional to the electromotive force prodaced in the gener- 
ator, multiplied into the current which is actually allowed 
to flow. Let there be wirea to another electric machine 
in New York, whidi wUl receive electricity, and give out 
mechanical work, as thu machine does here Now I showed 
yon a httlc while ora that this machine, which may be called the 
motor, produces a back electromotive force, and the mechanical 
power mven out la proportional to the back electromotive force 
multiplied into the current. The current, which is of course the 
Bome at Niagara as at New York, is proportional to ihe differ- 
ence of the two electromotive forces, and the heat h sated is 
proportional to the square of the current, You aee then, from 
wail -sheet III,, that we have the nmple proportion — power 
utUlied IS to power wasted, ai the back electromotive force of 
the motor is to the difference between electromotive forces of 
gen q utor and motor. This reason is very ihortly and yet veir 
exactly given in Wall-sheet IV., a pnnted copy of which you all 
hold in your hands.” 

Wall-shrkt IV, 


Let electromotive force of generator be E ; of motor F Let 
total resistance of circuit be K. llien if we call? the horse- 
power received by the generator at Niagara, Q the horse -power 
given out by motor at New York, that is, utilised, fl the 
horse-power wasted as heat in machines and circuit, C the 
current flowing through the circuit. 


C = 
P = 


E - F 
R 

E (E - F) 
746 R 


Q 


Q = 

H = 
; H ; 


F (E - F) 
746 K 
(K - F)a 
746 R 

■ F ■ E - F 


To put It more shortly still, the power wasted is proportional 
to the square of the current flowing, whereas the power utilised 
if pcoportlonal to the oirreDt, a^ also to the cleclromobve 
foroe ii the motor. The greater, then, we make the electro- 
notlVB forces, the leas is the lou of power in the whole opera- 
tion, Perhaps you wiU see this better from the water analogy. 
A e m n ll quantitj of water flowing through a water mam may 
oWOT a bfge efflouBt ol energy, if it only has sufficient head. 
The fi ^oaa l loas of poerer u independent of the head, but 
dependa very much oa the Iqnantity of water. In the model 
before yon ia the wetec analogy. Ilhre ii a reservoir, which 
I shall call A, kept filled with wmtnr by a steam pump^ which 
draws the w ater frm n the M-level, which I shall cafl k Water 
flam fiom leierwoir A to diWant aye r v o ir n, where it drives a 
totwe jmng oat work doe to lb bend ■ K. The ee iro ot from 
A to B, through the comnluiidatlng pipe, U the some elwiyi, so 


long as A and D are at the same diflcrence of level, and therefore 
the frictional loss of energy ib always the same, whereas the work 
utilised from F, by dimng the turbine, increases proporhonally 
to the height of b above sea-level The result, then, to ^hich 
the above laws led us was that for the future development of the 
transmission and distnbubon of electnc energy it will be necessary 
to use electric machmes of great electromouve force. Inde^ 
so important must this principle become that wc believe there 
Is a future in this direction for the employment of even plate 
elcxtncal machines, such as that of Holtz,” 

Then followed a discussion of methods of obtaining great 
electromotive force Mr. Perry's own ways of carrying ont 
these ideas are shown in his own dynamo-machine, winch is 
large, has great speed, has no iron in its movable and has 
a commutator of small Ihctional resistance Electric lighting 
and heating, telephones, and electric rBilwB3ra of the future were 
all spoken of as illustrations of the transmission of energy 
by electrical means, and as such they must be governed by the 
above principle 

It was then shown experimentally that electneal energy may 
be stored up in considerable quantities in an available form' for 
future use, and the bcanng of thi'. Fact on the future utilisation 
of neat but variable natural sources of power, such as the wmd 
and tide, was dwelt upon. 

The remainder of tne lecture was devoted to the importance 
of the pnnciple of recurrent effects ; one illustration was given 
as follows — "If I very much alter the magnetic field in this 
telephone, by brinmng a powerful magnet near it, with great 
care in listening I hear the faintest sigh, due to the diaphragm 
settling itself into a new position, its vibrations dying away 
as it does so , and if I brought a small magnet near, I 
should hear nothing And yet the change of magnetism which 
prorluccs the loud telephonic effects which wc listen to is almost 
infinitely smaller Wny is this 7 It is due to the rapid recur- 
rence of the eflects Now yon are all aware of the importance 
of the telephone os a method of communication j I believe that a 
much greater Importance is m store for it as a laboratory 
appliance,” 

The photophone and tlic method by means of which Messn. 
Ayrton and Perry detenmned the hidei of refraction of ebonite, 
finding Its square to be rtmghly the same ns the mean value of 
Its meosurea specific inductive capacities the use of a power- 
ful sub manne noiirce of musical sound as a coast- warmng. 
which might be heard in a ship well above all other sounds, bbo 
the experiments which have been mode by the lecturer and ku 
colleague in this direction: these and other matters wvu 
discussed as examples of the use of the principle of recunqit 
effects The lecture concluded by an account illustrated 
expenments of Mr Edward Bright's method of dc -electrifying 
woollen yarn, and of Meinrs. Ayrton and PenyB pUn for ledag 
by electricity what Js occurriDg at a distant place. A Belcniuii] 
cell moving over an image at, say, York, nve correspondiiig 
light and shade to corresponding parts of a ■creen at, oiy, 
London Mr Perry’s York image was very nmple, hnng a 
senes of black, grey, and white squares, which were faithfuly 
reproduced on the distant screen. 


MECHANICAL RESEARCH 

TT will be remembered that some time ago the Institution of 
^ Mechanical Engineers appointed a Committee to examine 
into three selected ^estionii or research in matters pertaining to 
their profession. These researches ore st J 1 in progreai;, but pre- 
liminary reports have been Issued by the Committeej of which 
we mopose to give a brief account 

The Hardening and Tempering of Sfed, — One or two letters on 
this subject have lately appears in onr colunun, and alliision 
has been made to the repon by Mr, Wm. Anderson, presentod 
to the Committee who were appointed specially to investigate 
this difficult question, Mr. 'Anderson's report, which contains 
much useful InrormBticm in a comparatively small compass, is 
itself too long for our pages. We therefore give the following 
risumi of the quesdon, taking Mr. Anderson's report as onr 
basil 

Whnat the theory of this subject b in a very vague and nn- 
certain oondUion, tne facta ere exceedingly well known, and are 
dafly applied }n almoft ever y department of arts and manefac- 
tures. Whmver Steel toots ire used it b necessary that they 
should be hardened and tanrocrad : since the ordinary tool-steel, 
lUppUed chiefly horn Sheffield, la too soft for enttiqg end 
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abrAding paTpoM§. It m known however that if 1 piece of this 
ited bleated, and then luddenlf cooled (ifeneraily In a bath of 
water or oil) it becomea much hu^er, not only on the Eurfucep 
but throughout, provided Ua Lhickncsi be not exc^'ibive. The 
gieanr the range of this cooling (in other words, the diflfereoce 
Mween the temperatures of the steel and the bath at the first 
moment of *' quenching ") the more intense is the hardening, but 
at the same time the greater the brittlene-ts of the piece. Hence it 
la always desirable that the range of cooling shauld be as small as 
is conalstentwith the steel acquiring that degree of hard ness which 
is esaentUl for the work it has to do. This condition is secured 
hj the further operation of tempering. In this process the steel 
is 6rst hardened to excess by rapid coDling, then re-heated with 

S eat care to a certain temperature corresponding to the (lurpose 
r which it Is intended, and then quenched again from that 
temperature. The particular point at which to stop the re-heating 
is recognised by one particular hue in what are called **the 
oelouri of tempering,” 1 «, a fixed ranee of colours, commencing 
with pale yellow and ending with darx blue, wldch the steel is 
^wayi leensto assnme in succession as its temperature gradually 
rises. Thus, if the article m question be a sword it is heated to 
B bright blue , if it be a cold chisel it is stopped at a brownish 
orange. 

The various attempts to explain these singular facts (at least on 
the part of French and English metallargists) ore set Forth m the 
Committee’s Report. In the first place it seems now to be gene- 
rally held that pure steel is a compound of iron and carbon only, 
and that these two elements exist, not in a state of chemical 
combination (forming some definite carburet of iron), but of 
iotimate mechanical mixture, such as chemists call by the 
name of ** solution.” The question next arises, What is the 
exact condition of each of these independent elements. In the 
case of very soft, or "grey,” cast-iron, it is known that the 
carbon is not wholly in solution, but occurs portly in molecules 
of pure graphite. Following thii hint M. Jullien has advanced 
the theory Uiat molten cast-iron, or molten steel, is a solution of 
liquid carbon in liquid iron , that under slow coohng port of the 
carbon heparates as graphite, while the remainder continues in 
solution , hut that with rapid cooling this leparatioti does not 
take place, and the whole of the carbon crystallises, forming, 
when cool, a "8'>lution'’ of crystallised carbon in amorphous 
iion, This view of the difference between hard and soft cast- 
iron, or hard and soft steel, is accepted by Caron, Akerman, 
and others, partly on the ground that hardened steel dissolves 
completely in hydrochloric acid, while the same steel, after 
annealing, will leave a residue of insoluble carbon. Tullicn, how- 
ever, goes beyond this, and would explain the whole phenomena of 
h^ening on the same pnnciple lie holds that carbon liquefies 
in prtfeooe of red-hot iron, and is absorbed by it ; that if the 
muture is cooled slowly the carbin remains amorphons, but if 
cooled quickly the carbon cry^italhses in the diamond furni , and 
thus hard steel is iron let in a matrix of diamond. This theory, 
though ingeniously supported, labours under the difficulty that 
the liquefaction of carbon has never been otherwise achieved ; 
and also that it gives no explanation whatever of the phenomena 
of tempering, especially the cbnractenatic colours. On the 
other hand, Barba and Akerman hold that the hardening of steel 
is due to the severe comprefi<iion produced in the outer layers by 
the contraction in rapid cooling , this compression at once retain- 
ing a greater proportion of carbon in solution, and rendering the 
wXole mou more physically dense and compact But the Report 
points out that the outside layers, which ore the hardest, are 
brought Into a state of tension, not compression, owing to their 
inawity to contract over the hotter masi inside 

For these reasoni the Committee have reacted both these 
thaonei, and propose one of their own, doe apparently to Mr. 
William Anderson, but suggested by the expenmenta ot Edison 
on platinum wire, an account of which appeared in Natuab, 
vdL XX. p. 545. They refer to the generaUy-acoepted fact that 
ordinary steel contains a certain proportion of occluded gaaes 
(oopilsting, according to Miiller, of hydrogen, nitrogen, and 
orbomc oxide) They suggest that the application of heat 
causes these gases to be expelled through mfimke fissures which 
open In the steel, as they opened, acewding to Edison, in the 
pUrtw um wire observed hy him , and that sudden cooling prevents 
the le-absoTptlon of what has been ex^ed, perhaps actually 
tends to expel the remainder. Bv the loss of these gases the 
methl becomei denser and harder than before. If the metal be 
now expanded gentle heating, the fissures opciu re-absorption 
bf^lni; and the varioui changes which the sarnoe undergoes 


during this process are marked by the succession of colours 
which arc characteristic of tempering ^ The Committee propose 
to make a senes of experiments to test the truth of this theory, 
which IB certainly ingenious, and if confirmed would go far to 
remove the difficulties which beset this important subject. 

Form of Rtvoted Joints — The second Report is written by Prof. 
W. C. Unwin, of Cooper’s Hill, and is on "the best form of 
riveted joints totresist strain in iron or steel, or iu combination.” 
It may be well to explain that by a "riveted Joint ” la meant the 
mode of fastening together the itnps, or plates, out of which 
boilers, tanks, gliders, and other structures in wrought iroii or 

steel are built up. Thib mode in Us Bimplcat form is os follows . 

A row of holes is punched or drilled along the edge of the two 
plates to be united, and these edges are ^en made to lap over 
each other so that each hole in one plate comes fair with a hole 
in the other A red-hot nvet (that is a pm with a rounded head) 
IS then passed through both holes, and the end is flattened down 
by hammering or pressure, so as to form a second head. The 
two plates are thus pinned together by the rivets, and so long as 
these remain entire they cannot be separated without teanng 
across. Such a joint is called a "singlc-nvcted lap-iouit ” 
It IB obvious that the plate most be greatly weakened by the 
piercing of the holes , and as a matter of fact it appears that 
such joints cannot be arranged to give more than about half the 
strength of the solid plate To increase this "proportion of 
strength,” as it is termed, the rivets are samel.imes arrang^ in 
two or three rows, and of course more widely spaced in each 
row ; or the edges of the two plates are simply brought up 
Bgainbt each other and secured by either one or two "cover- 
strips ” fitting over and riveted to both 

Each of these forms demands a separate investigation in 
order to fix its design. Thus a single-riveted lap-joint under a 
tensile stress may fail in any one uf the following ways . (i) 
the nvet may cut into the plate, enlarging and injunng the hole; 
(2) the plate may cut into the nvet, and finally ^ear it ofT^ (3) 
the part of the plate between the nvet and the edge may break 
through, allowing the nvet to come away from the plate ; (4) 
the plate may simpl]^ tear across along the Ime of nvets. It 11 clear 
that in a perfect joint the dimeniions must be such that the 
resijitance to each of these modes of fiacture should be the same, 
and should have its greatest possible value. I'liis could be easily 
arranged if the absolute resistance of the material to these 
various forms of stress were accurately known. Rut the values 
of these resistances are of course veiy diflercnt for steel and for 
iron ; they also vary considerably, whether m steel or iron, 
acco^ing to the quality, and to some extent according to the 
thickness Hence expenments on these values become abso- 
lutely necessary before any correct design can be made out. 

The course which such experiments should take is fairly 
sketched out by the author of the Report now before us. A 
good and uniform quality of iron or steel, as the case may 
be, should first he Rclected, both for plate; and nvets. lie 
resistance of this material to the vanous forms of stress should 
then be carefully ascertained by expenmenb, mode both with 
simple hors or plates, and also with actual iiveted joints, to 
designed that they shall be certain to fail in one particular way. 
These constants once settled, it is easy to calculate for any 
desenpUoD of joint the dimensions which will give the highest 
proportion of strength A joint should then, and not till tben, 
be prepared, having exactly these dimensions, and a few others 
having dimenuons varying slightly from these in each direction. 
If, on testing, the first joint proves to gives the highest breaking 
strain of the set, ihe^coirectneis of the whole investigation 
be established. 

Unforhinately the method thus sketched out has not hitherto 
been adopted. The immense practical importance of the lub- 
ject (For the money expended yearly on nveted structures may 
be counted by miUions) hu indeed brought forward a host of 
experimenters; and the mere dauificatlon and abstractuig of 
their results occupies no less than sixty octavo pagei of this 
Report. But iimo<it without exception they seem to nave begun 
at tbe wrong end, i.r. they started with making a nveted jrat 
of what they diose to consider to be the best design, and then 
pulled It uunder. In addition, scarcely any of their eiperiments 
nave been made with the care and accuracy, or on the scale, 
which the sul^ect demanded. In fact it is not goiny too for to 
say that 90 per cent of these experiments are only injurious, as 

' Tlia Report luppoies that tha poloun of temparingari dus to diffiidlon, 
not to intcmrcDca: ihli doas not scam to ba id oecordanea with iha heta, 
but it bJm dooi Dot Ham to bo ibaolutoly nqulrod by tha exphnadoD, 
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dunberlDg the ^uod, and that the remaining 10 per cent , if 
uMfn], are very imperfect. One iniilance of the evil done by 
inch means will suffice. Sir Wm. Fairbain, to whom la due 
the credit of being the earliest labourer In thii held, experi 
mented on certain single- and double-nveted joints, and found 
that the "proportion of strength" in the case of the former 
was 56 per cent , and in the latter 70 per cent, of the solid plate. 
These ngnres, which of course applied only to the particular 
designs tested, have been repeated in almdat all manual >1 of 
engineering as if they were universally true , disregard mg the 
obvious fact that a double-riveted joint could be made just aa 
weak as a single riveted one, by simply spacing the holes in the 
oqtfiide row at the aaine distance. 

The Committee wisely determined to throw aside the volu- 
minous labouTS of their predecessors, and begin de ftovo a con- 
nected series of experiments, based on the true and scientific 
method described above. We cannot find space to consider the 
many collateral points with which these experiments will have to 
deal, much le'is to give any account of the results which they 
are to supersede These, as embodied in this Report, will 
remam a singular instance of the lamentable waste of money so 
continually incurred m engineering experiments There can be 
little doubt that less than a tenth of this money, if applied on 
the scientific and proper method, would have act the whole 
Question long ago at rest, and would now be saving the world, 
through increased economy of construction, many hundreds per 
annum for every pound so expended, 

J^cHch . — The last of the three subjects under consideration Is 
that of Friction at High Velocities, the Report on which has 
been prepared by Prof Kennedy, of University College, London. 
This subject offers a curious instance of Ihe influence exercised 
by a distinguished experimenter, and bow his conclusions are 
pushed, by those who blindly follow his guidance, much further 
than he himself would attempt to go. About fifty years ago 
the late General Morin mode on important sene^i of experiments, 
from which the well known " I awa of Friction” were deduced 
One of these laws is that the friction between solid bodiea in 
motion, or dynamical friction, is independent of the velocity 
It was overlooked, by those who announced this law, that the 
expenmenta were only conducted with certain substances under 
small pressures and at moderate speeds. General Monn himaelf, 
in an interesting letter published m the present Report, expressly 
states that he had himself always regarded his results, “not as 
mathematical laws, but as close approximations to the truth 
wit Am tht hmih of iAe data of the experiments themselves ” Un- 
fortunately others did not imitste thia caution : they asserted 
everywhere that the law was universal, and by many it is asserted 
to be BO still. 


That it IS not univenal has however been sufficiently proved 
At the time of the launch of the Great Eastern the late Mr. 
Froude showed, by experiments on a large scale, that the fric- 
tion of a vessel on the launching- ways decreased rapidly as the 
velocity increased. In [851 Foir^e and Rochet showed that the 
coefficient of friction of railway wheels sliding on rails dimin- 
ished very rapidly with increase of speed (between limits of 900 
and 3600 feet per minute). Recently Cnpt, Douglas Gallon and 
Mr. Weitinghouse made a long senes of experiments on the 
fiiidioii of railway- brakes (cast-iron blocks on steel tyres), and 
their results showed a marked decrease of friction, with in- 
creua of speed, within the very large range of 400 to 5300 
feet per minute Prof. Kimball has nude experiments at much 
lower speeds (about i to 100 feet per minute), both with pieces 
of wood and with wrought- iron spindles in cast-iron bearings ; 
and he also finds a rapid decrease of friction with Increase of 
speed. At the lowest poiaible speeds (o'oi 2ito o'6 feet per minute) 
Ptof. Flecmlng Jenkin finds a similar decrease, pointing to the 
opposition that the change from statical to dynamical fnction 
is not sudden, but continuous. Lastly, Prof R, H. Thurston 
has nucte an elaborate set of experiments on the frictional resist- 
anoe of lubricated bearings, He arrives at the conclusion that 
w cool and wdi-lnbrlcated bearings the coefficient of friction 
* speed of about 100 feet per minute, and after- 
inrds increaia with the speed approximately as its fifth root^ 
L j* * experiments do not reem to have been 

published, BO that it -U not certain how far this cunous remit 
may be taken to hold. * 

Ik seen that none of these virtous experiments confirm 

the ralversid law deduced from Morin's results, vix, that dynami- 
^ ftoion IS Indep^ent of vdfldty. On the contrary, it may 

earfaccs (such as railway 
hfukei) that the coefficient of friction diminishes rapidly with 


increase of velocity ; although Lhe exact law of variation and its 
relation to the pressure on Ine surfaces is not fully determined 
With lubncaied surfaces the same fact may be assumed to be 
true at speeds up to loo feet per minute , but above this, if we 
accept Prof. Thurston’s results, the result is the opposite. It 
seems clear that the question is ripe for further investigation, 
which might take the form, first of repeating and extending 
Thurston's experiments with lubricants, and secondly of ascer- 
taining the law of variation with unlubncated <:urface.s more 
exactly than could be done by the aid of the expenmenm hitherto 
carried out. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Camdrioge. — At the Downing College Examination m June, 
18S1, one Foundation Scholar^thip of the annual value of 80/. 
will be thrown open to all members of the University who have 
not kept more than six terms. The subjects of this Fxamination 
will he Chemistry (Theoretical and Practical), Physics (Heat, 
Fleclncity, and Magnetism), Comparative Anatomy, Physiology, 
and RoUny The Examinations for Minor Scholarships, which 
are open to all persons who have not entered at any college m 
the University or who have not resided one entue term in any 
such college, will be held in Downing College on Tuesday, May 
31, and three following days. Further information will ba given 
by Mr J Perkins or by the Rev J C Saunders, tutors of the 
College. 

At a special meeting of the Fellows of Gonville and Cams 
College, held on the 30th ult , Dr. Paget, F R S , Regius Pro- 
fessor of Physic in the University, and Mr. PattUon Mmr, Hon. 
M.A, (Cantab ), were elected Fellows of the Society Dr. 
Paget was Formerly a Fellow of Cams College 

Oxford — In addition to the courses of lecture'; m Natural 
Science enumerated last week, the following courses will be held 
during this term in the University Museum ■ — Prof Price will 
lecture on physical optics, and Prof Westwood will lecture on 
the orders of the Arthropoda. In the absence of Prof Rolles- 
ton, who IS abroad on account of ill-healtb, Mr. Jackson will 
form classes for general catechetical instruction, while cIo-sscb 
will be formed by Mr Robertson for practical microscopy, and 
by Mr Thomas for the study of the developing chick 

At the Botanical Gardens Prof LawBon will lecture on ele- 
mentary botany (development), and will continue his course on 
the dissection of plants. 

In the Geological Department under Prof Prestwich, lectures 
will be given on s me of the secondary and ([uaternary strata. 
The Professor will have excursions to inspect the scLiions of 
the Feveral formations around Oxford, commencing on Saturday, 
April 30, and to be continued through May On each p eceding 
Friday he will lecture on the subject of the following Saturday’s 
excumon, or on some other subject of which notice will be 
previously given Notice wdL also be given in the Gazette of 
the preceding week, and m the Museum, of the places to be 
visit^, hours of meeting, &c 

In a congregation ho'den on Tuesday, May 3, the proposal to 
allow selected candidates for the Indian Civil Service to ohtam 
the B. A. degree aftei two yean* residence, was thrown out. An 
amendment to excuse selected candidates from responunns only 
was carried by 63 votes to 49. 

The scheme for the eitabliihment of a University College in 
Liverpool is now almoit matured, and it is expected that the 
College will open for iti first session in October next. The 
donations hive retched the sum of 100,000/ , and the task 
of drafting a constitution for the College is now being performed 
by a special committee. Tha Earl or Derby has accepted the 
office of president, the vlcc-prefldenti being Mr. Christopher 
Bushell and Mr. William Rathbone, M.P. 


SCIENTIFIC SERIALS 
Journal dt Physifue, ApriL— Theory of machines with alter- 
natlitf currents, by M. Jovb^.^On rodiophony (second memoir), 
by Mercadier. — Application of Talbot's fringes to determin- 

ation of the refractive indloei of liquids, by M. Hnrum. — Appara- 
tus for projecting images at any dutonce with a variable eniar«- 
ment, byM. Crova — Strong and constant voltaic pile, furnishing 
reiidoes capable of regenermtloii by electrolysis, by M. Reynler. 
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Rtalt /stUuto Ijomb^rdo di Stunm i Ltitert, Re ndlcontl, vol. 
xIt, fuc. ri.-j-On Chstognatfai, by Dr. Graui — Od the Btrati- 
graphical pooitlon of the ph^Uidic zone of Rotzo, uid the menae 
IimefltoDes which compreneiid it, by S Tannelli.^OB a Cremo- 
hitn quadntic correBpondencc between the elementB of two 
raled Bpaoefi by S. Archien. — The last mtrodaction of fiiheB 
into our lakeup by Prof Fivesi. — On a freihwater spoof^e new 
to Italy, by the aame 


SOCIETIES AND ACADEMIES 

London 

Photographic Society, Apnl 12 — J. Glaisher, F.R S , 
preBident, in the chair, ^The following papers were read . — On 
a Swiss tour with gelatine plates, by W. Dill worth Howard — 
On art and photography, sugrationa for bringing them into 
cloicr connection, by H. fi. Be»eley, — On the natural camera, 
and on mcorrected lenses in photography, by Capt Abney, 
R.E., F.K.S, This paper described the natural camera as being 
the means of taking a photograph without an optical glass — a 
phi-hole producing the picture, although at a long focus — also 
that an uncorrected or non schromaUc len<*, say an ordinary 
spectacle lens, if its aperture be reduced to one-hfth of an inch, 
would bnne the wave-lengths of all colourii into one perfect 
fecDB, but which, being very long, would necessitate prolonged 
eipohures , at the sune time this could be met by the use of the 
modem rapid gelatine plate, 

Victoria (Philosophical) Institute, May 2 — A paper upon 
philosophy as advocated by Mr Herbert Spencer was read by 
the Rev. W. Ground The aim of the paper was to fallow that 
the philoFophy m question is hopelessly illogical, the analysis " 
m direct contradiction to the 'Synthesis.'’ 

Gottingin 

Royal Society of Sciences, January 8.— On a proposition 
of the maintenance of the alj^cbraic relation between the integrals 
of voriouB difTerenLial euualions and their differential quotients, 
by Herr Konigsberger.— Report on the polyclinic for ear disca^efa, 
by Dr. Durkner — On the motion of an electric particle in a 
bflunoiieiieoua maguetic held and the negative electric glow, by 
Herr Riccke. — On the quantity of electricity fumisb^ by an 
hiAuencc-machine of the second kind and its relation to mois- 
ture, by the same. — ^Meafaurement of the force exerted by carth- 
magnetiBiB on a linear current conductor capable of rotation, by 
the same. 

February 5. — Influence of heat on the optical properties of 
boeacUe, by Herr Klein —On electrical fahsidows (third paper), 

Herr Il^z. — New representation of spherical functions and 
related functions by detcrminanta, by Herr Hcnn. ^Remarks on 
a memoir, by Heir Warburg, on some actions of magnetic 
coercive force, by Heir Fromme. — Observations In the magnetic 
ohservaiory, by Herr Schering. 

March 5. — On the irreducibihty of differential equations, by 
Heir Konigsberger.— Conliibntioas to a knowledge of the 
optical properties of analcim, by Herr Ben Sande. 


(Indrt‘Ct -Loire) on January 25, 1845, and the fall of which wu 
not published, by M Dauhrec.~hc£earche9 on pipeiidiii^ by 
M. Hofmann. — Nodule of chromite in the mterior of the meteoric 
iron of Cohahmla ( Mexico), by Prof. Lawrence Smith. He 
obtained, on analysis, oude of chromium 62*61, ferrous oxide 
33 82. While chromite has long been known m BMociabon 
with meteoric stones, the form of its occurrence here is new. 
The meteorite contained dutinct nodules of two cbromiferoni 
minerals. — Observations on phenomena of absorption In lower 
vegetable organisms, by M. Syrodot. Studying Balrachospcr- 
mew, he has found the organs of ahsorpticn to present parajlal 
phases to those better known in the higher groups. — M. Sice 
presented an instniment for demonstrating Foucault's law of the 
apparent deviation of the”pendul urn’s pLw of oscillation. The 
apparatus may be used in any latitude. — General theory of trons- 
miiUODB by metallic cables, practical rules, by M. Leaut^, 
The author determines, inf^r aiui, the coefficient of norkum 
{J<m£tionnepttn£\ in telodynamic transmiSBions, a coefficient whiu 
Axes the manner m which a cable behaves under a vanation in the 
force exerted. The idea of Muivalence of two tnuunusEions as 
to working is thus reached. The limits of transmlfision of force 
by cables are investigated. — On ihe e^^sence of licari kanab, or 
essence of female rosewood, by M Morin. The compobition of 
this essence from French Guyana appears to be identical with 
that of Borneo camphor. — On the winter cfjg of phylloxera, by 
M. Mayet. About Montpellier the hatching [of the egg has 
occurred during the whole month of ApriJ, and even in 
the end of Marcli. — Results obtsiiied m phylloxensed 
vines by a mixed treatment with sulphide of carbon and 
Bulphocarbonate of potassium, by M Laugier. — M. Faye, 
presenting the first volume of Annalis di V Ohservaioxrt de 
Touiousi, edited by M, Daillaud, said it marked a new era 
in the hifatory of the provincial observatories, meat activity 
biiDg indicated. The researches of M. TiKserand (predecessor 
of M. BoiUaud) on Saturn's satellites are given. M Ferrotm 
works out the theory of Vesta ; whde the zodiacal light, the 
eclipses of Jupiter'fa satellites, Saturn's rings, &c., arc alw ••tudied. 
-~-On a clooi of linear differential equations with doubly periodic 
coefficients, by M. AppeU.^Noimal production of three syfatemi 
of fringes of rectilineal rays, by M. CroruUebois — Causes of 
disturhanu of telephonic traosiiuBiiioni^ by M. Gaiffe. Two 
rods From the same piece of steel (cnpable of being fatrongly 
polariBcd without being tempered) were placed in a tAe- 
phoiK circi^ one of them being first mapietiaed aa mach u 
pouible, Slzikmg them Buularly produced strong currenU bom 
the .magnekiaed rod, but \mj UtUe auTTont from tne other. — On 
the renal origin of nefrogymase, by MM. Bechamp and Ualtus. 
— On the absorption of mineral waters by the entaneous surface, 
by M ChompouilloiL The absorption of iron and manganese 
from the wulers of Lnxeuil was proved m examloation of the 
uniie. It IS only after a period of mmeral saturation that the 
minerals appear in the uniie.-^emBrka on the anatomy of 
pyronoma, by M. Jobet. 


CONTENTS Pag. 


Faais 

Academy of Sciencte, Apnl 25.^M. Wurtz in the chair.— 
The following papers were read : — On a question of anciCDt 
metrology, ongiq of Ihe Engluh mile, by M. Faye. He 
inquires into the error (long cunent) or supposing the mile 
equivalent m length to a terrestrial arc of one minute. The 
mile has been probably deduced from Ptolemy's measure, 
and the error of one-sixth seems to arise from the English 
geographers having supposed that Ptolemy used the Greek foot, 
which Eratoitheuei usM 400 years before, whema he used the 
Phlleterian foot, which li ab^t o'jdm., fhe earlier one being 
0'27in. Eratosthenes counted 700 stadia to a degree ; Ptolemy 
only about 500. — ^Examinstlon of materials Fnnn the vitrified 
forts of Craig Phadnek, nesr Inverness (Scotland), and Hart- 
mamuwillerkoff (Upper Alsace), by M. Diubr^, Like the 
forts m France, that at Craig Phadnek must have undergone 
heat intense enough for the mica to entirely disappear and the 
felspar to be in great part fused. The mlnenli produced at 
coat of the mica and felspar present rrideat slmllantieB. The 
Alsace fort seems to have been composed of brown por^yry, but 
the crystalline p^ueti of heat am rimflav to thou In the other 
oaae« The ingenious method of heahng wai pnibdfaty tianiporied, 
not Invented iDdepandantlr In dUTereiit coantriii. Hie pheno* 
mena cl u dfla te metamoTUilaiiL— Meteorite wj^fell at Lomu 
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THE LEPIDOPTRRA OF SWITZERLAND 

LcptdopUrcn tier Schioctz Von Prof Dr Heinnch 
Frey 8vo Pp. \xvi and 454 (Leipzig ■ Kn|rclinnnn, , 

1880) I 

“ T N the evening of .1 bu.y life I hand over for piibhca- ! 

1 tion a book which, for a generation, has been | 
suspended before my mind as an object to be attained 
When in the summei of 1849, in the sunny clays of 
youth, I, an indefatigable traveller, and passionate lover 
of Lepulopt^ra, for the first time traversed our glorious 
country in an extended sense, the idea of a Lcpido- 
pterous Fauna of bwitzcrland was ronccived *’ In this 
manner the author (who is Professoi of Pathology in 
the Polytechnic of Zuiich) commences his intioductory 
remarks. It may be well to state here that Dr Frey 
IS a Swiss only by adoption (11 c believe a native of 
hrankfoit on the Mam) , and this will explain why it was 
not until 1849 that any extended journey in Switzerland 
had been made by him His wii tings on Swiss Lepi- 
doptcra are familiar to all Pluiopcan students of the 
order Many ot these are monographic on special gencia 
or groups, chiefly of the Mitro-Lepidopiira, and in 1856 
a volume of 430 pages — "Die Tincen und Pterophonden 
der Schweiz" (a descriptive work) — appeared fiom his 
pen To Fnglish readers his short, hut \cry suggestive, 
paper on the “Tinea? of the Ilighci Alps,” published m 
the Entomologists* Annual for 1858, can scarcely be 
forgotten New, “ in the evening of life/’ as he terms it, 
he comes bcfoie the entomological public with his 
ntas^num opus We heartily congratulate him there- 
upon 

It will readil) be undei stood, from the fact of the work 
consiiiting only of one volume, and including therein all 
the Swis^ species, that it is not descriptive, outside the 
very few new species or varieties mentioned in it It is a 
carefully compiled catalogue, but very different from a 
bare dry list of names. To each species is appended 
a certain amount (not complete) of synonymy, indications 
of the food-plants of the l.irv.i?, the time of appearance of 
the imagOj and. what is most u^eful, a carefully analysed 
list of localities, with special regard to altitude, the latter 
being of great impoitance and value in treating of a 
fauna such as th.it of Switzerland More than this, there 
are copious notes on the numerous v ancties into which 
many species run, not only as concerns influences that 
locality may exercise in the counhy itself, but also in 
connection with the foims of the same species occuriing 
m other parts of Europe 

Out author is strongly conserv^ative m some of his 
views He hesitates at spccies-sphtting, unless there 
appear to be the strongest reasons for such a course. 
He almost snubs the innovations in Staiidinger and 
Wodke's Uit European Catalogue (adopting however 
the sequence) by not accepting their changed nomen- 
clature for the most part, but (for tJie sake of convenience 
and identiflcation) placing the "restored” names between 
brackets 

We cannot presume Co give an analysis of individual 
species and their distribution horizontally or vertically. 

VoL. XXIV. — No. 602 


Ihib IS everywhere carcluily workei out, and more espe- 
cially in the butterflies 2508 species lire recognised as 
Swiss, viz , 171 RhopaloLL}a{^^T butterflies), 61 Splnn^tdaf, 
170 UombyLidtr^ 439 NoituidiCy 375 Geonictridtp, 191 
Py Hilt d(T ^nd Crambuiu^ 334 Tori) n idiP, 727 'linana^ 
35 Pteropho) tdu ^ 5 Alunti^ If v.iueties (by some 

considered spetus) be ad led, the total is laised to 2829, 
the butterflies alone claiming 65 of these forms In the 
highei groups the author has derived very^ gi eat assistance 
fiom previous writers, 01 fiom the somewhat niimeious 
collectors Hut wlien we come to the Tnuina, near the 
end of the work, all this is changed , whole pages, includ- 
ing many species on each, giving only one or two localities 
for each species, and “krey” as the sole observer, a 
sti iking proof of the neglect under which those minute 
but intensely interesting forms sulfci 

Switzerland attracts tnun ts fioui all parts of tiu 
viorld, many of these me cntomologibts wflio derive 
[ vastly inci eased plcasnic and much piolit by Lollectmg 
in‘»ccls, many of them publish accounts of the results of 
their excursions. Wc think the author might h.rvc 
added to his local information by consulting more of the 
scalteied li'^ts published by foreigners, .ind more rspe- 
^ cially many such that have of late appeared m I'nglish 
journals 

V'ery interesting are the copious introductory olDwrva- 
tions on the phy sical features of the country A table 
gives tlici momctnc'il observations for twenty -six stations, 
showing a mean tempcraluie ranging fiom + 12 58 C en- 
ligradc at Hellinzona (729 feet) to -o 19 .it the Julicr Pass 
(7040 feet) , of greatest c jld Jinm — 6S L Hcllinzona to 
- 24 7 at Davos , of greatest heat from + 33 r at Lugano 
to +176 at the St Bernhard Hospice A copious 
j analysis of the vertical range of vegetation, cspccialh 
I of certain tw es, is given in connection with Ltpido- 
I p/e)ii Ctinifers exttnd to over 7800 feet (it should be 
I reinenbcrLd that PaiM feet arc always intended , ih is in 
I English tlu“ heights would be seemingly greater) in the 
I Southern Alp^i At the Mbula 1 iss (7120 feet) 152 
I spenes of Ltptdoptera were noticed by the author, 44 of 
I which were butterflies. About S500 feet must be con- 
I sulcrcd the limit for Ltpidoptera, excluding occasional 
individuals rained highei by the winds In a lengthened 
analvsis the author does not lose sight of the probable 
I ongm of the Swiss fauna Whilst showing indications 
of adoption of the glacial theory, he scarcely commits 
himself to an opinion, and prefers to give the facts, 
leaving it to others to build theories theieupon A 
most instructive chapter is formed by an analysis of the 
following headings - (1) species of the high Alps which 
occur unchanged m the high north and in other Euro- 
pean mountain-ranges , (2) species which, living m the 
high Alps and the north, show but little change, (3) such 
as undergo greater change in the north and in other 
mountain-ranges outside Switzerl.md , (4) those that occur 
only in the Alps and in the Arctic Zone ; (5) darker 
coloration in Alpine legions ; (6) species introduced from 
the south. The introduction ends with five pages of about 
470 Swiss localities, in double columns, with the altitudes- 
The whole of this introductory portion cannot but prove 
^ fascinating to all who have visited the Alps, or have had 
occasion to study the insects of high latitudes The time 
IS fast approaching when multitudes of our countrymen 

c 
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will be spreading themselves over the length and breadth, 
or the height and depth, of Switzerland Many of these 
will be naturalists more or less acquainted with the Alpine 
insect fauna To those who have already made its inti- 
mate acquaintance and are competent to distinguish the 
majority of the species in the field, this work will prove 
invaluable for consultation on the spot , to those who 
leave the determination of their materials until arriving 
home It will add interest to a not otherwise always enjoy- 
able occupation. 

In these latter remarks we have endeavoured to make 
It attractive to the numerous naturalists who are more or 
less amateurs But its claims for careful study by those 
who are working at geographical dialribution as a special 
branch of science, and nt the philosophical speculations 
that such studies give rise to, are indisputable, and cannot 
be neglected. R McLachlan 


WORKS OF JAMES MACCULLAGH 
The Collected Works of James MacCullaf>h. Edited by 
Professors Jellett and Haughton. Dublin University 
Press Senes (Dublin Hodges, Figgis, and Co ; 
London ; Longmans, Green, and Co., 1S80 ) 

T he admirable practice of building a monument to 
departed men of science from the anginal works 
they have left behind them is steadily gaming ground, 
and IS now indeed almost the rule The collected works 
of Green, Rankine, Wheatstone, Cavendish, Graham, 
and CLifTord have been comparatively recently published \ 
those of Maxwell are being edited 
When the papers lepublished ha\e been written many 
years the judgment of editors must be severely exercised ; 
the temptation to point out the relation of the work of the 
original author to subsequent discovery is great, but the 
difficulty of deciding how much to add is greater. The 
Ute Prof Maxwell in his edition of Cavendish added 
much of his own, thereby increasing manyfold the value 
and interest of the book, and at the same time more 
clearly exhibiting the penetration and genius of Caven- 
dish. In the volume before us little of annotation and 
nothing of criticism is added, the work is left to speak for 
itself 

Nearly two-thirds of ,the book is occupied by the first 
part, containing the papers on Physical Optics. These 
are twentv -three in number The first four deal with the 
geometrical treatment of Fresnel's theory of biaxal 
crystals Unfortunately MacCuUagh failed to perceive, 
or at least to point out clearly, the remarkable experiment 
of conical refraction, bo soon after predicted by Hamilton 
and verified ex^jerimentally by Lloyd, 

The method of the sixth paper, on the “ Laws of Re- 
flection from Metals," is characteristic, as we find a 
somewh.it Mini Ur treatment of the theory of transmission 
of light in Ljiiirtz and to some extent in the dynamical 
theory of hu’h'e refraction. There is no pretence to a 
firm found it I'm on mechanical principles A formula is 
assume 1, thr phv'sical meaning of which is not apparent, 
and the <ifdu(tions from that formula are interpreted. 
FresneV- Tiiulx for the intensities of the reflected and re- 
fracted r M 111 ihe case of an ordinary transparent medium 
are taken .i>^ .x -starting point. It is further assumed with- 
out attem>>T at physical interpretation that the velocity of 


propagation of waves in a metal is m(cos x + 

The real value of the method may perhaps be best shown 
by trying to interpret this apparently unmeaning assump- 
tion Passing over the difficulties in Fresnel's method of 
Interpreting as extended by MacCullagh, we have 
on the assumption of the paper — 

A sm«{jr — //«(cosx + a/HT sinx)} 
or which is equivalent — 

( ^ A^inn{r (cos x — - i sin x) - wf} 

— .< 4 {cos a/ - 1 «sinx^+ A^— 1 sin V— i Msinx^) 

X sin n [jr cos x — 

^ ^ ^ - liHiiijt f aiiiff|j;c 05 X — Vliy 

The physical meaning of this equation is obvious, it 
clearly means absorption in the metallic medium, Mac- 
CullagVs theory of metallic reflection would bear the same 
relation to a theory resting upon the fact of absorption in 
the metal that Fresnel's theory of total internal reflection 
does to Green’s 

In the seventh paper, ''On the Laws of the Double 
Refraction of Quartz,” wc find the same method of treat- 
ment, Without any reason of a mechanical nature two 
equations of motion are assumed, viz — 


dt^ 
d^^ 
dt'^ “ 


A 


ds^ ^ az\ 






and the integrals of these are shown to express experi- 
mental fads Subsequently Maxwell has obtained for 
magnetic rotatory polarisation the equations — 





^ tig' 


d^dt 


ds^dt 


It 15 interesting to remark that each system is strictly 
appropriate to the case to which it is applied. MacCul- 
lagh' s equations do not apply to magnetic rotation of the 
plane of polarisation, for there the direction of rotation is 
reversed if the ray be reversed. On the other hand 
Maxwell's equations are not to be applied to a solution of 
sugar or to quartz. The distinction has been overlooked 
by Verdet, who treats both sets of equations as appropriate 
empincal formulx f or magnetic rotation; it is perhaps not 
surprising that Maxwell's fitted those facts the best. 

MacCuUagh's fame as a physical optician rests mainly 
upon the well-known paper entitled " An Essay towards 
a Dynamical Theqry of Crystalline Reflexion and Re- 
fraction ” This is the fourteenth paper of the series. Its 
position, in relation to the theories of Green and Cauchy, 
has been very ably examined by Prof. Stokes (British 
Association Report, 1862) But the appearance of Max- 
well's theory of the transmission of light leaves room for 
a reconsideration of Stokes's cnticlsm The real point of 
MacCuUagh's position may be shortly stated. In order 
to obtain hii differential equations he must ascertain the 
form of the function V which expresses the work done in 
causing a given deformation of the medium which 
transmits radiation His reasoning is obscure, but it 
virtually amounts to this. Let £ 17 f be the displacement 
at the point a of the medium, and suppose a plane 
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wave propagated through it. If under these particular 
circumstances the quantities — 

d { di d^ _ d_^ dj\ _ 

dy ds' dz il V dy' 

are given at each point, these three quantities are in general 
sufficient to define the direction of the normal to the wave 
front and the direction of disturbance Hence — and here is 
the fallacy — the expression for V must be a function 
of these three quantities. MacCuIIagh was probably 
unaware that these three quantities simply defined the 
angles through which the clement about the point lys 
was rotated by the displacement. That his expression 
for the function V not only rests on wrong reasoning but 
is actually wrong, for the case in question, where V is 
supposed to depend upon the change of fotm of the 
elementary parallelepiped, is easily ?een Suppose the 
deformation to be irrotational through a given splice on 
MacCullagh’s theory vanishes but we know it may be 
anything we please. Again, suppose the medium within 
a given space to be simply turned through a given angle 
without change of shape MacCuIIagh gives a finite value 
to V but wc know that in this case V is zero. It is a 
pity that MacCuIIagh did not keep to the method of his 
papers on metallic rcfiection and on transmission in 
quartz, and simply say, without admitting that V depends 
on the change of form of the elementary parallelepiped, 
‘Met us assume that K is a quadratic function of 



His theory would then have had a 


certain amount of analytical similarity with Maxwell’s 
theory of electromagnetic prop.\gation of light, though 
giving not Lhc slightest adumbration of the physical basis 
of that theory, the facts which it coveis being almost 
unknown when MacCuIIagh wrote MacCullagh’s expres- 
sion for as a theory regarding the ether as an clastic 
solid IS misleading, but we arc certainly not compelled 
to be so materialibtic. To the student of ph}5ical optics 
we should say, first read Green, then read and cnticise 
MacCuIIagh and Cauchy, and finally read Maxwell, not 
once or twice only, but until you understand him. 


df/A! BOOAT SHELF 

On the Structure and Affinities of the Genus Montuuli- 

« ora and its Sub-genera, Dy H. Alleyne Nicholson, 
I p., D Sc , &c , Professor of Natural History in the 
University of St Andrews Pp. 240, and vi Plates 
(Edinburgh and London ' Blackwood and Sons, 1881 ) 

This is a most elaborate work, on one of the most puzzling 
groups of palfozoic fossils, by the accomplished and indus- 
trious Professor of Natural H istory at St. Andrews. He gives 
the general history and literature of the genus, describes 
the morphology, dealing carefully with the dimorphism of 
the corallum, treats of ihc development of the forms, and 
compares them with Heteropora amongst the Dryozoa. 
Then the affinities of Chactetes and Stenopora are con- 
sidered, and those of the Heliopondx also. A chapter is 
devoted to the sub-divisions of the genus and to the con- 
sideration of the propriety of separating from it Fistuli- 
pora, Coustellaria, and Dekayia. Finally five chapters 
are occupied by the consideration of as many sub-genera. 
Yet the author modestly says that it Ts not a monograph 
of the Monticuliporidae I The book is particularly vaJuable 
on account of the mass of careful description it contains, 
the plates and cuts are excellent, and everybody who 
has tried to make out these tubular fossils will be grateful 


to Prof. Nicholson for hib work. Like most pal.vontolo- 
gist*?, he hag suffered from ihe fact that his predecessors 
have described genera and species from very imperfect 
specimens This is the curse of modern palaeontology, 
and a clean sweep should be mnclc of every classification 
which IS not clear and definite, and which was founded 
on bad specimens The ditfiriilty of the subject taken up 
by the author may be appreciated by noticing the 
synonymy of the species ; and it is interesting to notice 
how recent investigations by Husk, Waters, and Mo'^cley 
aie influencing the pala?ontolog> of very 1 emote ages 
The authoi states that in Monhiulipoia there are no 
septa, and the walls arc imperfonite, whilst in Hcteropoia 
the walls are traversed by a very remarkable and exetp- 
tionally developed canul system , hence he separates the 
groups, but states— “ In the face of Lhc above dislinclions 
I feel compelled to believe, in the meanwhile, that theie 
IS no real relationship at all between Heteiofora and 
Monticulipora'^ “On the other hand there aie strong 
resemblances between Montnuhpof a and its allies and 
various undoubted corals—principally perhaps the Htho- 
pondee*^ “ I am at present disposed Lo regard the Monti- 
culiporidiP as .indent groups of the Ahyona) la" 

V M U 

The Evolutionist at Lnige. Uy Grant Allen (T ondon 
Chatto and Windus, iSSi ) 

Wider and wider grows the field over which news- 
papers and magazines exert their distributive influence 
verily, they sow beside all waters, and great is the 
variety of the seed. Their readers find a royal road to 
learning the contents of books which they arc too hurried 
to read in full, m short ess.iys which collcc t the u'-sence, 
omit the difficiiltn.s, .md state the conclusions of the 
writers in the clearest and most unqualified terms It is 
satisfactory to find that an effort is made to supply modern 
science to such readers from romjpctent pens 

Mr Grant Allen has collected into this engaging little 
volume a senes of well-judged attempts to perform thi-i 
which have appeared in the St fames' \ GiTcette^ and no 
reader who would consult that class of publication for 
scientific ideas could help being interested and, we should 
hope, led on to further inquiries by it. Mr Allen describes 
himself fairly when he says (p 109), “lam not abutterflj- 
hunter myself I have not the heart lo dnve pins through 
the pretty creatures' downy bodies, or lo stifle them with 
reeking chemicals , though I recognise the necessity for 
a hardened class who will j erforni that useful office on 
behalf of science and society, just as I recognise the 
necessity for slaughtermen and knackers But I prefer, 
personally, to lie on the ground at my ease and learn as 
much about the insect nature as I can discover from 
simple inspection of the living subject as it flits airily from 
bunch to bunch of bright-coloured flowers.'' And any one 
who sympathises with such feelings will delight in the 
company of "The Evolutionist at Large." 

Nearly all the fresh lights which have been thrown upon 
the relations of the natural world by the teachings of 
Darwin and Herbert’ Spencer are here condensed and 
exhibited in the most simple gossipping style , while it is 
hardly necessary to say that the most puzzling questions 
that remain unanswered will suggest themselves on many 
a page of such an author’s book. His disquisitions on the 
extent of animal feeling (p 50), upon the origin of two 
eyes and the cross-connection of them and other organs 
with the brain (p 102), are very interesting. But the 
most striking question which time after time turns up, as 
we mij^ht expect in such a book by Mr Grant Allen, is 
the origin of our aesthetic sense . and since the sense of 
beauty is little else than a fcelmg of harmony with and 
admiration foi the foftns, colours, and adornments of 
Adwera and animals , and as these are all the result of 
their selection by animals in choosing their haunts and 
their mates, we are landed at the rather humiliating con- 
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dusion that a sense of the beautiful and an admiration 
for the forms and colours of nature is only a strongly 
developed instinct inherited from the lower animals ' An 
uneasy feeling is raised not only that the rebuke adminis- 
tered to "man, the most conceited creature/’ by the flea m 
Gay’s fable is well dcservedj but that the description there 
given of the views taken by other members of creation 
are far more probable and even reasonable than ever their 
author thought. 

It would very much help the less scientific public to 
accept the doctrine of development if by it any imaginable 
explanation of the part an insect takes in its own meta- 
morphosis, or its feelings of personal identity through the 
states of grub, chrysalis, and butterfly, could be suggested ; 
but an attempt explaining so little as chapter xv must 
only make the incredulous close the book more sceptical 
still W. O. 

An Elementary Course of Practical Physus By A M 
Worthington, MA, F.R.AS, Assistant Master at 
Clifton College, 51 pp. (London* Rivingtons, 1881 ) 

This extremely useful and carefully prepared little book 
IS intended to form the basis of the practical teaching of 
physics foi schoolboys. It describes the way of per- 
forming fifty-eight experiments in elementary physical 
measurements It appears therefore to have exactly 
struck the right line between the Scyllaand the Charybdis 
of practical physics, 111 which a middle course between 
“merely qualitative work only leading to play” and 
measurements by cosily instruments requiring on an 
average two hours for each experiment," apjKars to be 
difficult to steer Mr Worthington, whose experience in 
teaching of this kind is considerable, has embodied the 
results of his labours in the present compendious little 
volume, and were the course he has sketched out adopted 
HI all our public schools the gain to physical science 
would be great There can be no doubt that one great 
drawback to the progress of students in physical labora- 
tones even at the Universities is the want of acquaintance 
with the common instruments and with the principles of 
exact measurement Mr. Worthington's course cannot 
fail to give this, and to leach moreover something of 
manipulation, exact observation, and of use of <ilgebra 
and geometry^ as applied to real quantities The acquiring 
of intelligent and orderly methods of recording observa- 
tions IS facilitated wherever possible by providing a blank 
schedule or form wherein to enter the various observations 
and tlicir several coircctions, and for comparison between 
the observed and computed results. The course com- 
prises experiments in elementary mechanical measure- 
ments, centre of gravity, specific gravity, elasticity of 
cords, law of pendulum, &c., and also includes experi- 
ments upon the law of Boyle and upon the laws of 
expansion by heat and of specific heat. We trust it will 
not be long before Mr Worthington adds a course of 
practical expenments in other branches of physics to the 
present scries. He deserves the thanks of ail who have 
to teach physics in the laboratory to beginners in mani- 
pulation 


LETTERS TO THE EDITOR 

[ The Editor dots not hold himself responsible for opinions expressed 
by his Lorrespendents. Neither can he undertake to refnm, 
or to correspond ^ith the writers of rejected manuscripts 
No notice u taken of anonymous communications 
[ The Editor urgently requests correspondents to keep their letters 
as short as possible The pressure on hu space ts so great 
that it IS impossible otherwise to ensure the appearance even 
of communications containing interesting ana novH facts,\ 

Hot Ice 

As my name hu been mentlcnied tn Nature in connection 
with Dr. Camelley's expenments on hot Ice it may possibly be 
convenient if [ describe the experimentB in which I have failed 


to raise the temperature of ice and camphor above their fiuiDg- 
points when they are heated in vacuo 

On December | 6, 1 was present at the meeting of the Chemical 
Society, when Dr. CornelJey showed hu expenments with ice, 
camphor, and mercuric chloride At the time they did not 
appear condumve to me, for it <;eeincd (although in this I am 
possibly mistaken) that the thermometer bulbs were too close to 
the sides of the containing tube^, and that they consequently did 
not indicate the temperatures of the solids. 

A few days afterwards I tned an experiment with camphor in 
an apparatus so arranged that the thermometer was held ngidlv 
in the axis of a glass tube with the bulb in the middle of a block 
of camphor which had been previously melted in the tube. The 
apparatus was exhausted by a water air pump, and the tube con- 
taining the camphor heated. No fusion took pUce, and the 
camphor vul utilised rapidly , but the thermometer did not indi- 
cate a temperature as high as 1 57" C The exact temperature 
could not be ascertained, for a part of the thermometer stem wai 
hidden by the caoutchouc which connected it to the tube. The 



H 


fusing point of the camphor being 176 °, it is certain tlmt the 
temperature was far below this, although the gloss tube was 
softened and there were indications of decomposition of the 
camphor vapour by contact with the hot gloss. 

Ait was afterwards admitted, the camphor fused down, ind 
the air exhausted until the liquid just Bolidified. Heat wu then 
rapidly applied, but the temperature remained between 1 70**2 
and 172° until a portion of the thermometer bulb wu expoud, 
when the temperature began to rue. Dr. Comelley has aince 
infonned roe tlut he has obtained precisely similar results with 
camphor. 

On December 30 an experiment was tried with icc In on 
apparatus bearing a remarkable resemblance to one racently 
described by Prof. Lothor Meyer (Ber, Dent. Ckem Get, xiv. 
718, April 11). The tube A Is surmounted by a noirower tube, 
in wbicn the thermometer stem was fixed by a piece of ciont- 
chouc tube, the joint being surrounded by ■ tube contaulog 
merevey. To the side of a a Lube about half on inch in diameter, 
connected with a copper flask of half a litre capacity, la joined, 
a branch from this wide tube leading to a Sprengel pump. The 
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tube A u narrowed in the miiitllc, inrl ita lower extremity tei 
minatcs in a nirrow lube al out 33 inches lon^, and dipping into 
a cyhnder of mercury, borne boikd water was introduced into 
A before the thermometer wis atl ached, ond a ‘‘mall quantity f 
water was placed m the cop]iLr flask Ihe air w ab then rtnioAcd 
by the Sprcngel, the exhau Lion being facilitated by healing the 
copper flask I he water m the tlasi tube wa** albO healed, in 
Older to expel the dessolved ur When the exhaustion had been 
completed, the cylinder of mercury was raised until the mereiuy 
in the tube stood at the narrow j art of A, and the c>liiidei ur 
rounding the lulje was filled with a freezing mixture of ice and 
salt, the copper flask being placed m a similar mixture 
When the water m the gUsi Lute was s lidifitd, the freezing 
mixture was removed from the cylinder, the latter lowered, and 
the Golmrn of mercury was dep essed by luweiing the cylinder 
of nercury until the column stood at the bottom of A 

A Bniall gas flame was employed to w arm ibe pait of the tube 
contolnuig the ice, some of ihe icc at the lower pait of the 
solid plug melted and ran down to the surface of the mticiuy , 
the upper portion ol the ice could nut be fu etl in criisiqucnce of 
the diminished pres uie on its urface \\ hen the icc was com 
pletely detached from the glass tube a fresh quantity of freezing 
mixture was placed in the cylmdci sum undn g the Ir wer part of a 

The air of the room was at 15“ L , and the thermi meter in the 
ice indicated - 8“ Tlie tube A w as 1 ow heated by a Uunsen 
burner, and the lemprraluje ^hiwn by the thern ometer w s 

- 6“ 5 A jet of team from a Ic'-t tube with cork and narrow 
tube was directed against the side of A until the ice became very 
thin on one aide of the ihcrmomeler 1 ulb , the temperature was 
now - 1 The freezing n ixtuie suiioiinding the copper flask 
was nearly exhausted , it was therefore tepKcixl by fresh ice and 
salt, and the steam once more directed again t the tul e The 
thermometer now read - s“ 2 When a small { art of the ther 
moineter bulb was free from icc the jet of it cam w as stopped, and 
a new freezing mixture placed rt und the flatk, the thtrnw meter 
indicating 6“ 7 When al c ut one third c ( the bulb was 
exposed the tube was heilcl bv a Hunsen flame and llit* Um 
peraturc rose to -{ 4 , and on allow ng the tube to cool it fell lo 

- 5“ hinally, when only a very uainw sli p of ae remained 
attached to one side of the biiU, the lube w s strongly healed, 
and the temperature robe to h 12", 1 ut on or ling it bank to 

- 2" 2 

The experiment was repeated cn Jii UTiy 6, a jatkel being 
placed round the lul e so that the healing ly team was incic 
regular than before On first eparnling ihc ice fr ni LI c c n 
taming tube the thermometer indicated - 8 On heating wnli 
a Bunsen it rose to - 6" When the lube wns cold the tern 
peraturc was - 14" Afttr passing a current of steam round 
the tube fur half an hour the lemptratuie was - ll‘’ A fre h 
freezing mixture w^s now used, and the team again tumid on 
after twenty minutes a small p riiun of the ihermnmcter bulb 
became exposed, and two minutes later the temicialurc was 

- 9” A rrCah freezing mixture was put rrurd the flasl , an 1 
when the outside of the tube was cold, the iliermr meter sh wtd 
a temperature of - 16'' Steam was again luincd < n for hficen 
minutes, when the tcmiKirature was iz When the I ulb 
was half expraed the steam jacket was removed, and the tube 
heated by n Bunsen , the temperature then ro e ti - 1 5 On 
allowmg it to cool it fell again to - 12" When abf ut three 
quarters of the bulb was free from ilc the tube was again healed 
by the ga'^ flame, and the temperature rose lo + zg"' The ice 
then fdl off, and although the heating was discontinued the 
theTnmmeter rose rapidly to 70" 

These ex] erunent<«, as far as they go, are therefore in accord- 
ance with Iho^c of Mr IJannay nnd Prof T othar Meyer, there 
being no considerable nse of temj eratnre until either the con 
den ation of the aqueous vaprur was too slow and the vacuum 
thus deteriorated, or the thermometer bulb was partly uncovered, 
and io exposed to direct radiation from Ihe walls of (he outside 
tube. 

Two expenments were tned with mercuric chloride, but the 
result! were not satisfiictory, in consequence of ihe high melting 
point of the solid. The temperature seemed to be above the 
niilng polntf but it was found that the mercury in the thermo 
meter stem had separated Hvrbert McLeod 

Cooper's Hdl, May 3 

Bound of the Aurora 

Under the above heading Mr Ogle, in last week's Nature 
(T ol, xxlv, p. 5), gives an extract from the Visitori' Booh at the 


A ggi uhoni Hotel L cub ccilam electr ( a[ c fleets which were 
exj cnenced by Mi and Mr S| ncc Wats n, Mr bowerby and 
my elf on July 10, 1SG3 I w ul 1 i Id ic cr two fact with 
regaid to riir pc silioii nil cxpuiemc M c reached tbe irp f 
lliL lungfi \vi JolIi at 105 \ m , \u I wen t ct I y a \iulci t hail- 
slirm, which came r lliiig up fr ui llic n illn* n 1 1 of ihe Col 
V\ L at I nee sMited ti return, and h 1 Ittn \ all irt f l two 
li uis J wn the ceiUrc of the Alet ch „Huli w lie tl e clccli cnl 
effect bcv,nn 1 1 1 c felt , we naclic I the MlijcIlii See at ,15, 
so that al Ibc lime of die CLCUrrei ce \ l had i ichec^ the 1 wer 
part cf llic * winch is faille t fiom surioundng m u t im 
loi s wheie the i,l cicr is widest M e were eiwrloped i \ clou V, 
abeve which theie wcic no d nit other cl u k changed with 
electricity, and as they i[iiuaLhel we weie gradually being 
chari^ed nnrt. and nu re sti nt^ly 1 y induclit n Irrm the 1 wer 
clcuil, ind when the di Ji litres or tluiiulcr rccuncd we ere 
suddenly I elie\cd fy an clecliic slnck A 1 in 1 f Ituhdi 
f giadually increi mg inUn ity went on fii s me nuiiute% 
fullos\Ld by a udrlen sh cl , ai d 11 is j loce s of bni gm^ us up 
to the n„ht tale f cxcileu c it, tr 1 rel evtd by a n dden lioci , 
was rcfealcd tvci ai I vei aj^ain e\rnl time 

I lie hi sing ouii ] wcie lirst he rd 11 the nlpensU ck , ami 
gradually iiicrea c I in 1 u li c s up I lie sudden li charge 
Ihcrc wcie e'e ir 11 dicUloi s th Ll as c i Icn eis of ckclr city we 
were n I all cf ibe ame i\\ icily \\ l were r [ cd I igcllici lu 
thiees m ni c set rf iIull I wa in ibr middle, wUh a ,^ui k m 
frciit and Mr Sc \ c ! y 1 ehiml Whil t the charting w a oiiig 
on T felt (lie irickng cnsatinn at the waist on the site 
wbert the Cf rd was 1 n tied, h wiii;j that those w ho w ere mere 
inlluenccd by cUcliicil 1 1 net 10 11 wen charting the thers 
tlirou);^h the r j c whicli ictcd as a c nduclor Jvi Igmg by his 
acti )i 1 vir ^uide (a jcung and icti\e u an) was sir ngl) influ 
enced lyihe clmrge, will I Mr ‘^oweily the m st btai 1 -'nd 
venerable c f the |arl\,was culiiilv influeiicLd ihc lea t In 
tbe othi I ct I r ihrcc the lUkrly I M C irct cf 11 uni w is 
least afleettd, w tcita Afi \V its n, \\b j w ns nr t the \( nngc t of 
the] ily, s\as the n c t [ o\ erfilly alfcctcd These f d ptjint 
toacbicctrcl li 11 between ili Limie tint t of tl c n tliMrUial 
and 1 is caj acily foi leirg cxnUcl iJcctiically r hi indnclne 
tap icily 

1 sh nkl add ihit Mr T cl e his 1 nfl s unlar cvpi lencL fut 
an cully lo a Ic s extent ml s walk iillrlyuners 

M GllMLSAllAMi 

\\ heaklono 1 al f 1 \l ly, Isint; C liege Miyo 


Palseohthic Man 

In my ermit Ul iLition I N aui ^ 1 P 1 l 1 efly 
reslr del my notes I ihc lumber ^ia\cls on ilic n itli si Ic f the 
Thai cs 111 ard ninr 1 ndon \\ilh your j cm ission I will now 
1 ne fly refer tc ii e f the im] lementitcious gravels sc ulh cf 
Loi Ion e iccially in Kent 

lilt list kii w I f ilic L aie to be fcn between the 1 c^ulveri 
ai d Heim I ij , wl l l n ihiu si lU 1 i r f 11 ) 1 nunliki ^ avcl 
CT] s the clilT Sii ilai tut dcci cr k' ivcls, als I caring imple 
ments, occurs else\ 1 ere 11 land, as at and iicai th sIlI At 
Canlcil uiy a gu mm 1 er ( nn; Jements h'ne bftn 1 iiid, and 
to Ihise and ni|lemeits 1 would ic direct UUi Imn 

As n rule the kcculvcr nstrimiPiit arc hnri , iin lamed, md 
unabiaded (such as have been rolkd in the ca of course ex 
cepled) , the Canlcrlury examples where the gravel is deep are 
found at various de] Ihs, horn 9 feet to 20 feet 

Now there ire two distinct LJas.es of imi.kmenM found in the 
Canterbury pits, the leicls hemp, according to Dr Lvan^, about 
bo feet or ICO feet al o\e ihc nver in one cK s ihc specimeiMi are 
well mode and aim si as sharp and im lamed aa wlien firat 
turned from the maker h band , in the oiher the inif leiurnts arc 
niurh more rudely made, det] ly sLaini.(l all i verof a dark enchreous 
brown c( lour, and abraded in a high degree Ihce laLtei 
impkmcnta come from d stnicl trata 01 deposits of ochreous 
blown rolled stones lint api ear to have bet n brought finm a 
long fUslAnce In my iwn c lleclion of twenty nine examilcs 
from Canteibury nnc half are sharp aid bright, the other half 
greatly rr lied an I deep 1 rrju n in colour. I o my mind ihcsL 
two classes of inatrun eiits represent two totally dislirct \ cnods 
in the PaJiEobtbiC age imincn cly removed in time frrm each 
other, the abraded examples being the oldest A point of 
imt ortance to be ob<^brved in the deeply ochreous imtlementa is 
that many of them were slightly splintered cr broken when they 
were depofllted in the Canterbury drift, now tbese broken and 
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ipUntered parts arc bright, lu'itrous, and 11 jn-ochreou^, exactly 
reaembliaf in the fractured parL*] the bright aad unabraded 
implements. Thu fact appears to me to demo isti ate that the 
abraded oebreous implements acquired their ochieoU'i crU'.t else- 
where, and were objects of great anti quity when the Canterbury 
grareU were laid dow n I have one of these deep-brown greatly- 
rolled flint implement') that wai found amongst chert in the famous 

S ii at Broom, near Exeter* th^ deep ochreoui colour was not 
enved from chert gravel From hence have these generally 
massive, abraded, ochrenus implements been derived, and how 
laid down in dutme^ depodts? 

As an instance of very high implementif^rou . gravels, the same 
distance aouLh of Londjn a^i the Ware giivels arc njrth, the 
ancient gravels on the escaipmmt of the lulLs niith of Sevenoaks 
and Ighiham may be cited Sonc of ihe-ic heights exceed by 
ao) feet the heignts of the Hertford and Ware positions. | 

Dr John Evans, in Ills admirable boo'r on the “Ancient 
btone Implements of Great Britain, ” pp. 531-532, records the 
important dis^oveiy (on the surface) of ochreous and abraded 
i nplemen s at great heights near Curne Wood, a few niilei 
sjuth of St. Mary’s Cray, Kent, at 300 feet abave the valley of 
the Darent, and 500 feet above the aea Dr Evans al:>o says 
(p, 531), “It IS, hjwcvcr, necessary that further diacovenes 
should be made in tlu^ district before it will be safe to speculate 
on the origin of the^e gravels and then rclalmi to the superEcial 
c Jnfiguralion of the neighb jurhood " My friend, Mr Benjamin 
Harris m of Ightham, has during the lad year instituted a 
rigorous search over the high level gravels smth of this distnU 
A tributary of the Medway nsC'i at Ightham, near Seven laks, 
the level of the pre'.ent stream near the village is 254 feet, and 
an outlying bed of old nvcr-gravcL ih found at 330 feet, and 
aiuther betl up the stream at an altitude of from 380 feet to 
400 feet, 111 these hLghle\el Wetlden gravels Mr. Harrison 
his recently found paLnolithic implcmcaU Jti threat numberj^ 
TCnerolly missive, ochreous, and abraded At 312 feet he has 
fouti'l them in sth*, and on the surface as high as 335 feet 
Mare recently Mr, Benjimin llarrisjii has exaiumcd the old 
river gravel a' DmikS Green (two miles and a half siuth of 
Ightham), and here at a level of 200 feet has proved the bedi to 
be irnplemeutifeious For these facl^ and heights I am in- 
debted to Mr Harrison, who has given me Ins permissian for 
tbelr publicatio n 

In these two letters 1 have chiefly conEned myself to state- 
ments of dry facts, purposely abd'iining froiii any comnenU on 
the meaning of the heights, he , refen^ to 

WoRiHiNcro.N G. Smith 
125, Grosve-ior Road, Highbury, N 


Naval Cadet EziminationB 

I WISH to bring to your notice the injudicioU'. severity to 
wh'ch our competitive examinations have of late attained, re- 
gardlesa, as it appears to me, of the posMble injury they miy 
inlltct on the health of those who are forced to strain every 
power, both phy-sical and mcutil, in the straggle 

The most lecent exanple of the kind is, 1 believe, the New 
Standard for Naval Cadetships, which requires boys from 
between the ages of twelve and thirteen and a half to piss a 
competitive exaininatiou in Latin, French (both translating and 
speakmg), arithmetic up to decimal fractions, algebra, including 
fractions and simple equations with one unknown quantity, 
geometry up to Erst twen^ su propositions of Euclid, English — 
with Scripture history They are hirther tempted, if ambitious, 
to take algebra up to quadratic equatio is, and geometry up to 
the end of the first booK of Eu:lid. 

Now when the object to b: obtiincd is no less than a career 
for life, one can imagine w hat a force of pressure — from the 
parent anxious to provide for his son, from the schoolmaster's 
p lie m hb pupil, and from the boy's own ambition^is brought 
to bear to urp nature to the utmost io the trial. 

The caiuiUies — for we ire entitled to use the expression —that 
have already occurred under the system have bMn sufEdently 
iiumeroui to make any one who will pause to think seriously 
a axiom. 

Education is most valuable, but when its attainment u at any 
time carried out at the expense of health to the pupil it is a 
failure, “Mens Sana In corpore aano*' ia above everything to 
be prised, and he who enters upon life's work pouesied of that 
■dvantan id fittest for its trials. 

1 will quote an extract fro n the Lanai, which treats the 


subject E-om a professional point of view aud with an admirable 
clearness. It says . — 

“There can be no room to question the extreme peril of 
‘ over- work ' to growing children and youths with unJevdopeti 
brains. The excessive use of an im nature organ arrests itb 
development by diverting the energy which should be appro- 
pnatea to it<« growth, and c msuming it in woik. What happena 
to hordes which are allowed to run races too early happens to 
boys and girih who are over- worked at school The competitive 
sy:»tem as applied to youths has produced a most ruinous effect 
on the mental constitution which this generation has to hand 
down to the next, and particularly the nexl-but-on= ensuing 
School- work should purely and exclusively directed to deve- 
lopmcit “Cramming ’ the youig for examination purposed is 
like CO npelLtng an infaiit m arms sit up before the muscles of 
ih back are strong eiough to support it 1 1 the upright positnn, 
or to sustain the iveight of its body on its legs by Btandiag wlulc 
as yet the limbs ore unable to bear ih: burden imposed on them 
A crookcil spine or weak or contorted legs is the inevitable 
pciialty of such folly. Another blunder is committed when one 
of the organs of the body— to wit, the brain— is worked aL the 
ex[)ense of other parts of the organism, 111 face of th^ fact that 
the measure of geneial health is proportnned to the intcgnty of 
development and the functional activity of the body as a whole 
in the tiaruiouy Us comp meat systems No one organ can be 
developed at the expense of the rcist without a corrc'ip indinj^ 
weakening o'" the whole These faults of * training ' attain their 
supreme height of folly and sh ort-nghtednchs when they are 
committed in icfcrcnce to the youths destined for the public 
services They are especially illustrated by the 'Regulations 
respecting Naval Cade:s ' just issue i, and wnlch will t»e efl'ect 
in June of the prC'^ent year. The work of the Civil Service 
Commi'iSioner-. m reqoect to these cla>ses of the possible icrvanU 
of the State is personally and racially lUsti'uMvt. Sooner or 
later public opinion must recognise this fact, and then perhaps 
the Govern nent or the Legislature may be moved to interpose — 
not befo-e, but when it is too late " 

Wc live 111 an aje of reactions, when uhas arc hastily 
adopted, hurriedly broujliL into practice, aul fanaticAlly adhered 
to 1 can only hope that public opinion will recognise the dangei 
that the Lamei so clearly poinU oulj and Hut the Government 
may mterpo e before U be “ too late,'' a J- D 

Flame-Length of Coal-Gas ] 

1 IfAva recently measured the flame-lenglh of a sample of 
coal-gas burning in air and burning in nitroui oxide (N|0). The 
flime-le igth 111 air VI a'l l^fhi of an inch and y'gths in nitrous 
oxide. The relation of 5 to 13 is very close to what my theory 
would suggest, and is a conErmalnn of my law published in your 
iSsue of April 7. 

I might add that I have recently noticed the flame of a mixture 
of hydrogen and nitrous oxide burning in air to develop a bright 
white spot aboul one-lhird from the top of the flame, and when 
the proportion of nitrous oxide is larger, to extend Into a cone 
reaching to the jet, I have not examined this flame with a 
spectroscope, but am certain, from the whiteness of the flame, 
that the s^iectrum would be continuous. Lewis T. Wright 

Water in Auatralia 

A GEN TLBMAN recently returned from Australia believes that 
the arid plun which occupieB the centre of that i^laud-contineiit 
might be amply supplied with water and converted Into rich 
farm laud by a very simple process. He founds his belief upon 
observed facta In tne three sciences of botany, physiography, and 
geolo,^, thus . — 

I. Gun trees and the mallee scrub flourish there. The gum- 
trees grow to a great size and withstand the drought of many 
Bummeri. They must have water ; whence do they obtam It? ^ 

a. Rivera which flow towards the centre from the mountain 
rangei along the coasts have no apparent outlet mto the sea^ but 
are lost in tne desert. What becomes of them? 

3 The underlying rock of the central plain Is an almost hori- 
zontal bed of Terdory Sandstone. 

The conclualon is that the Sandatone is laturated with water 
and forma an immenie reaervoir from which eziatliig trees draw 
their luppliei by deep tap roota, and that by ainking wells in the 
desert ttili water could easily be reached. 

The author of this theory, wishing only to confer a publle 
benefit, dcjlrei to bring it under the notice of acientific moi,' 
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tlut It may be eitber turned to account or shown to be erroneous. 
If there ii even a remote possibility of its truth it would seem 
worth while for one or more of the Colonial Governments to 
have borings made m order to test it. F. T. Mott 

Birstal Hill, Leicester, May 5 

The Glacial Blocha of Zinal 
May 1 through your columns express ahoj^ie that other qualihcd 
observers will volunteer to take charge of work such as I propose 
to do this summer as my sliarc 7 
This Ls to mark the position of large blocks of intone on the 

f lacier of Zmal. You will, I hope, receive the report of my friend, 
rof. F, A Fcrelj upon periodical vanations of glaciers. Therein 
are sketched some of the existing data, I have for years much 
wished to organise a simultaneous action. With a Gabon's 
pocket altarimuth, a pot of paint, and the ^uperb map on the 
*«Jeof Tsiiir of Ike Swits Aljine Club (Sheet III of the 
Valais du Sud), it will be a pleasant and not a difHcult task to 
lay down a few good triangles, and to paint a letter and indi- 
cation of bearings of stones along and athwart the great glacier, 
with which I am well acquainted The Swiss Alpine Club has 
erected a hut at Lcs Moiiiilets, which, at about 9500 feet above 
sea-level, will form a capital bo^e of operation*! The pre- 
eminently ^and scenery would ibelf reward the ^hort sojourn 
nec^^ary for our purpose To recurc uniformity of action and 
r^istration I propose that we should place ourselves m commu 
nicBtlon with M. F. A Forel I shall be very glad lo hear 
from gentlemen — at this address up to the end of June, and then 
at the Hotel il’Anniviers, Vissoie sur Sierre, Canton VulaL*, the 
most comfortable ciuarlers in the Val d’Annivier<i, about 4000 
feet above sea-levcl, three hours' and a half drive from Sierre 
railway station. ■ 

1 would suggest, as good head-quarters and interest in g fields 
of oh&ervatiuii • (i) the hotel at the RifTelbtrg, wiih the Gcrner 
and Fuidelen glaciers , (2) the hotel at Saos in Grand, with the 
Fte and other large glaciers in the Saat-Tlial , (3) the hotel at 
the Malhnark See, with the Allalin and Sebwarizberg glaciers, 
and (4) Macngnaga as a southern station T my sell, al o, ask 
for peracnal assistance. Marshall Hall 

Villa Chessex, Veytaux-Cbillcn, Canton Vaud, 

Switzerland, May 3 


THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE AT ALGIERS^ 
111 . 

mam result of the Algiers Congress has un- 
^ doubtedly been the acquisition of a considerable 
amount of matter tending to the development of the great 
French colony, while at the same time it has been the 
means of making hundreds of Frenchmen well acquainted 
with the principal features — physical, geographical, and 

g olitical — of a country which they knew previously only 
y name. The general results, as far as universal science 
ifl concerned, have been slight, but we cannot regard the 
Congress as less than a success. It is as if the French 
had said to the world of science, '* Come and sec this 
“J?«®veloped country, and help us to apply each and all 
of the sciences to its special requirements, to aid us 
in a more perfect colonisation." The woik has been 
nobly initiate by the French. It is probable that not 
less than a hundred millions sterling have been expended 
m the country. The roads and bridges, and telegraph 
and postal systems are perfect. Everywhere you find 
^idenccs of complete organisation. Every small village 
MS ns mayor and council ; its post-office and diligence 
wmec 5 Its water supply and sanitary arrangements , its 
®'^®’®^yptus-trees and trimly- plan ted streets. 
«*«nple-that of Bordj-Menaiel, a village 
? ‘•'^Algiers, which we visited in the course of 
mS yem ago.Bordj-MenBielwa8 

*!!*” colonisation, and 1718 hectares of land 

r^ui ■ colonists. The toul 

su^ifieies of the commune is 4200 hectares, and it ceh- 
lams a population of 837, of whom 659 are Europeans 

' CoDtimiad ihiin vol, nlU, p, 


and 178 indigenous races Situated at a distance of 70 
kilometres from Algiers and 38 from DcUys, it is traversed 
by the mam departmental road passing Lo Eastern Algeria 
It stands in the midst of a highly fertile alluvial plain, 28 
metres above the sea, and is watered by the User. This 
commune possesses the following municipal officers 
mayor, deputy-major, justice of the peace, shend’s officer, 
receiver of “contributions diverscs" a recorder of the 
census, a manager of ponts et chaus^des, a departmental 
bu<iiness agent, a bureau of posts and telegraphs, a 
“m( 5 d< 5 cm de colonisation," a midwife, and a phamiacien 
Its spiritual and intellectual wants are provided for by a 
curtf SLXid two schools Since 1873 a brigade of gendar- 
merie has been stationed in the village. The organisation 
appears excessively elaborated for so small a population ; 
but we must remember how doubly necessary such 
arrangements become in a new colony, which without 
sufficient proofs of the strong aim of the law would 
speedily become lawless, and without the benefit of well- 
directed and properly enforced municipal arrangements 
would form an ill-re^ulatcd and degenerating communily. 
The bureaucracy evidently enteis largely into the French 
system of colonisation. 

At the present moment a project is before the Cham- 
ber for the completion of the colonisation of Algeria 
by the creation of 300 new villages, which, like Bordj- 
Menaiel and the existing villages, are to be built and 
thoroughly organised before colonists are invited to 
accept the grant of land in the cemmune and take up 
their abode in the village. Such of the existing villages 
as we saw were of one and the same tjye the church 
and water-supply in ,i central square, from which two or 
more streets proceeded, the manic, a few sbop-^, one or 
more inns, and a post-office. In some villages Palestro, 
for example, many of the inhabitants of which were 
massacred by the Kabjlcs so recently as 1S71- theie was 
a large space, surrounded by a high wall furnished with 
loopholes, m which the inhabitants could take refuge n 
the event of a sudden descent of the natives. Many of 
the colonists are Alsatians or Lorrainers who emigrated 
at the close of the Franco- Priissi.an war They all 
appeared happy and contented, and their farms and 
gardens were ilouiishing Their worst enemies are 
drought and fever , the former is being provided against 
by new systems of irrigation, and Ihe hitter by the plant- 
ing of thousands of cucalyptus-trees At Ulidah wc found 
a perfect example of the most developed system of irri- 
gation A ready supply of water is obtained during many 
months of the year from the mountains, and this is led by 
small bnck-lincd watercourses through the gardens. A 
main watercourse passes a line of houses, the garden walls 
, of which are furnished with small liau- doors by which it 
any time a portion of the stream can be diverted into the 
garden. Of course rain is always looked for with great 
anxiety, specially between the months of May and Sep- 
tember, when the gram crops arc wholly dependent upon 
it In the south of Algeria there exist at this moment 
places where no rain has fallen for six year^^ and of course 
any attempt at cultivation is here impossible. 

Towards the end of the Congress several of the sections 
showed greater vitality than at the commencement In 
the section of Mathematics t^ere was for the first lime a 
fair show of papers, for the most part devoted to pure 
geometry. Tlie foreign mathematicians — Lefyiine of 
Odessa, Oltramarc of Ceriev-a, and Fiedler of Zurich — 
contribuled their quota M. Tripled brought forward a 

R reject for the constniction of an observatory at Algiers 
L PicqueC has been elected president of this section for 
next year. In the section devoted to Civil Engineering 
the most important papers were by Col. Fourchault on 
defensive villavei, and by M. Trdmaux on urination. M 
Gobin is president for next year. In the Physic^ sccticn 
papers were read by M. Gaussen on photometric photo- 
graphy, and by Prof. Tacchini on the solar protuberances. 
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There was no paper of special interest in the Chemical 
section, of which M. Gnmaux is president for 1882. The 
section of Meteorology was very active at the last, and 
supplied some interesting papers on the meteorology of 
Asia, of the Sahara, and of Lhe district between the Atlas 
ajid the Cevennes ; also on meteorological instruments — 
therniogTaphs and anemographs, and registering baro- 
meters MM Uenza and T.icchmi among the foreigners 
contributed largely to this section. M. Fines is the pre- 
sident for 1882. The Geological section had no communi- 
cations of general or special interest Professors von 
Szabo of Buda-Pesth and Villaiiova of Madrid both con- 
iributed papers, and an inteiesting communication was 
mide by M, Fusch (who is president of the section nc^t 
year), on the lead and iron mines of Tunis, and the coppei 
mines of the Petite Kabylie, a dialnct to the east of 
Algieib The Botinical section announced only two 
papers of very limited interest for the last day but one of 
tlie Congress, and it did not meet at all on the labt day 
M Ed- Bureau is president for 1882 The sections of 
Zoology and Zootcchny also showed signs of languishing 
On the other hand the section of Anthropology exhibited 
the greatest vigour from first to l-ist, and on the last day 
of the Congress no less than sixteen papers, many of 
them of great local interest, were announced Among 
these we may specially mention observations on the 
Kabyles of the Ujurdjura, and on the Tziganes , on the 
Romans in Afiici, and the Berber migration, on the 
cjvd, politic.!!, and rcligioui institutions of the Jews , and 
on craniometrical studies in the oasis of Biskra A pre- 
historic map of the north of Africa was discassed by M 
Cartailhac. Anthropology is one of the sciences which 
has benefited most by the Algerian Congress M Hcnn 
Martin is president for 18S2 

The interest in the Medical section continued to the 
Ust Wc have before had occasion to remark that the 
Congress to a gieil e^ctenL was a medical ^ ////// and 
more than one-fourLh of the members were medical men 
Seventeen papers were announced for the last day of the 
session, and fourteen had been read the day before The 
most interesting to the general non- mcdi 3 aim embers were 
00 the epidemics of Algiers, on acclimatisation, and on 
the climite of Algiers as regards its inducnce on con- 
sumptive patients Dr. Azam of Bordeaux is the presi- 
dent for 1882. The success of this section has been 
complete , a large number of very valuable papers have 
been communicated, and the attendance has always bicn 
large. The final papers communicated to the section of 
Agronomy related mainly to the development of the agri- 
culture of Algiers on the cultivation of cereals and of 
sorghum, on the rearing of cattle, on agricultural rail- 
ways ; and on watercourse^ M D abort is president for 
1882 The section of Geography was also mainly devoted 
to Algerian questions : the Trans-Saharian Railway, the 
geodesy and topography of Noith Africa ; maps and geo- 
raphical vocabulary The section of PolLiical Economy 
evoted its last houis to the dominant subject throughout 
— the colonnation of Algeria, the treatment of the in- 
digenous races, and the peopling of the Sahara Finally 
the section of Pedagogy visited the principal schools of 
the city, and collected as much information as possible 
concerning the methods of instruction. 

At the commencement of the Congress the members 
were presented with a volume entitled "Notices Scien- 
tifiques, Histonques, et ^conomiques sur Alger et I’Al- 
gdne.*' The Second volunae is to be ready before the 
end of this month The work is compiled by twenty-one 
residents in Algeria, each one very competent to discuss 
the subject of his contribution Thus the nography is 
described by the president of the Algerian Geographical 
Society, the general administration by the secretary of 
the Council of Government, and the history by the 
Director of the £cole supdneure des Lettres. The whole 
constitutes the most complete and exhaustive history of 


Algena which exists. Starting with the geography, 
hydiography, and climatology of the country, an able 
discussion of its complex meteorology follows. Statistics 
are given of the barometric pressure, mean temperature, 
hygrometry, winds and atmospheric currents, electricity, 
ram, evaporation, &c. There are forty meteorological 
stations in the country, extending from Mogador in 
Marocco^ to Sfax in Tunis A daily bulletin has been 
issued smee 1875, and it is distnbuted over thirteen 
points on the coast The very interesting geology and 
mineralogy of the country forms an article by M Pomel, 
from which we learn that copper, argentiferous lead, zinc, 
iron, building stones, and salt are profitably mined 
About 3500 miners arc employed, more than half of them 
finding occupation in the province of Constantine The 
succeeding articles treat of botany, zoology, and anthro- 
pology The major part of the indigenous population 
consists of two ethnic groups on the one hand the Arabs, 
nomad tribes, shepherds, with a patriarchal organisation, 
and with warlike and religious feudality i^fiodahii 
fruernhre et flodahtk religieiise) \ on the other the 
Kabyles, cultivators of the soil, non-nomadic, and with 
a social organisation which is democratic and com- 
munalistjc. 

An article of much interest, by Ur Lnutaud, treats of 
the colonisation and peopling of Algeria We have no 
space to give e\'en an outline of its contents, but we 
commend it to every one interested in the present and 
future of the colony It is followed by articles cm the 
actual state of agriculture , industry and commerce, 
public works, the financial system, and the Algerian 
budgets Then a general survey of the history of Northern 
Africa is given by M Masqueray , archaeology by M. 
MacCarthy ; the general administration by M Dinner , 
judicial organisation by M Fau, Advocate- General of 
Algiers, and taxes and imposts by M. D’Aufresne 

We will glance for a moment at some of the statistics 
connected with public works and education. When the 
French took possession of Algiers in 1838 they found a 
tabula rasa as regards public works. In 1843 they set on 
foot the drainage of the Mitidja; between 1840 and 1846 
ports were constructed, and Lighthouses placed along the 
coabt, and great systems of excellent roads were inaugu- 
rated , m 1S57 railways were commenced Forty-five 
lighthouses are now in operation, and there are seven 
ports In 18 JO the imports amounted to a value of 
5,000,000 francs, and the exports to 1,500,000 francs, 
while in 1879 the values were respectively 272,126,102 
francs and 151,918,421 francs There are 10,506 kilo- 
metres of roads and 1282 kilometres of railways. There 
are now about 600 agricultural villages di^ersed through 
the three provinces of Algiers, Oran, and Constantine. 

As regards Dublic instruction, higher instruction is 
given in four scnools, which no doubt will soon be united 
into a university ; law, medicine, letters, and science 
Secondary education is provided by a Lyc^ in Algiers, 
ten communal schools, and three free schools. The former 
contain 3405 pupils, among who n there arc 365 T^ews, and 
272 Mussulmins The number of primary schools, in- 
cluding Arabic, Kabylic, and Arab-French schools is 
703, in which are educated no less than 53,803 pupils — 
28,803 boys, and 24,501 girls. The boys consist of 
11,639 French, 7336 foreigners, 7408 Jews, and 2420 
Mussulmans 

On April 20 the various excursions commenced : east- 
ward to the confines of Tunis, southward to the Sahara, 
and westward to the boundaries of Marocco We haye 
not space to tell how wc went into the country of the 
tfidigtncs — the Kabyles who were driven into the moun- 
tains when the Arabs first took possession of the land — 
how they met us headed by their chiefs, and conducted 
us, with accompaniments of barbaric music, and discharges 
of guns to awaken the echoes, through the magaificMt 
gorges of Falestro ; and how on the following morning 
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we hreakfisted with them in one of the mo^t picturesque 
spots imaginable, and finally how we realised with diffi- 
culty that wc were only four days’ journey fiom London, 
while breakfasting, under a bower of carouba branches, 
off sheep roasted whole over hot ashes placed m holes in 
the earth, manipulated with huntuig-knivcs and without 
forks, flat circular cakes of Kabylc bread serving us foi 
plates, and gigantic wooden bowls of Lou\-kous as a 
second course 

The amicable attitude of these once savage aborigines 
seemed to us to re-echo the key-note of the Algiers uieeL- 
ing of the French Association , to proclaim loudly and 
with no uncertain sound that the ‘*conqiiete pacihque de 
I’Afnque septentrionale par Ics Franc^ais" has indeed 
become an accomplished fact. G F Rojavell 

ELECTRIC LIGHTING' 

II. 

'^HE second district of the City ^^hicli has been 
illuminated by electncily js that embiacmg lllaek- 
fnars Bridge, upon which there are seven lamps , Brulge 
Street, in which there arc four lamps, laulgate Culus 
taking three lamps , Ludgate Hill four lamps , north side 
of St Paul’s SIX lamps , and Cheapside, as fai as King 
Street, eight lamps , thirty-two lamps m all, replacing 
1 50 gas lamps , anJ moreover, all these lamps aie fiKcd 
upon one circuit, which is operated practically by only one 
machine, and that fixed more than a mile away, at the 
manufactory of the Brush Company in York Road, L.iin- 
beth The total length of this circuit is over 20,000 feet 
It consists of a copper cable made up of seven best 
copper wires surrounded with a thick layer of gutta- 
percha protected externally with tape that has been well 
tarred This wire gives a total resistance of 7 5 ohim , 
and is protected by iron pipes like the Siemens method, 
and laid on the piineipic 90 well known in telegraphy 
The dynamo-machine is of the familiar Brush form, and 
at present there are twm machines of the size known as 
No 7 cabled up in senes, but forming practically only one 
machine. These two iiiadhines are intended to be replaced 
by one dynamo-machine, which, at a velocity of 800 
revolutions, and worked by 32 indicated horse-power, 
will maintain forty lamps burning The mam feature of 
the Brush system is its simplicity, one machine working 
a number or lights^ and those who visit the engine-room 
of Messrs. Siemens, and then that of the Brush Company, 
cannot help being struck by the immense difference 
in the contrast between the two In Siemens' engine- 
room one feels 111 the midst of a whirling cotton manu- 
factory , at the Brush works one sees nothing but a 
single engine working a single machine quietly and wiih- 
out fuss or flurry. 

At present a Galloway engine is used by the Brush 
Company, but when the large 40-light dynamo-machine 
IS set to work a Brotherhood 3-cylinder engine of 32-horse 
power will be used. These engines are admirably adapted 
foi electric light purposes , they are bolted on to the same 
frame as the dynamo-machine, and give a compactness 
and solidity to the whole that is very striking. 

The Brush lamps differ but very little from the gene- 
rality of arc lamps. The carbons arc maintained apart 
by what is known as a ''sucking” coil, and the lamp 
poMesges one or two very ingenious designs to shunt it out 
of circuiit when anything fads and to shunt it in when all 

‘5 a kind of duplex lamp, supplied with a 
double set of carbons, each of which bums for eight 
hours, the total illuminating durability of the lamp being 
therefore sixteen hours These lamps are fixed upon the 
ordinary lamp-posts, which have been raised 2i feet 
higher than usual, so as to maintain the lamp 16 feet 
from the ground. They are surmounted by very ugly 

' CoatlniMd fruni p 7 


roofs that are neithei covers nor refleclois, and the mode 
in which these lamp-posis have been utilised is the least 
commendable feature of this system Indeed the Com- 
pany might have made much moic of their facilities Com- 
pared with the tall posts m the iein.T.inder of Cheapside 
they make an unfavoiii able impression The globes that 
embrace the light are loo small, and the Company itself 
seems not to have arrived at the puipei decision as to the 
bciiL quality of globe to use, for in some places the lamps 
have clear globes, in oilieis ground glass, and in others 
opal globes, made, we beliei e, b) Mr Fredeiick Siemens 
of Uiesden 

It cannot be said that the mode of illumination adopted 
by the Biush Company lu perfect at present The theory 
of the proper distiibuiion of the light has been neglected 
The lamps arc sCciLtcied about in an irregular manner 
that IS quite offensive to the c>e, and though the effect of 
each lamp is certainly brilliant, the effect of the whole is 
lather displeasing It is vciy wonderful that so much 
light should be produced from a point so f.ir, and there is 
no doubt that the public inmd has been captivated by the 
brilliancy of the lamps. '1 he sen niifit cj e liowever sees 
room for improvement, and it is hoped for the sake of the 
success of the expemuent th.iL the Brush Company will be 
guided by the experience of dninteiested persons. The great 
merit of their s>stcui is llie simplicity of the machinery 
employed, as well as the biilliant) of the light, but occa- 
sionally the lights are subject tu great want of steadiness, 
and It 15 much feared, with the quality of the cable they 
have used and the enormous electromotive force, that the 
usual fault'? accompanying underground wires will develop 
themselves 1 athei largely In fact, two very serious breaks- 
down have already occurred, and they are about to replace 
then conductor by .1 bettei one I hey will have to pay 
deaily for iheir neglect of common experience 

bo far the* cxpcninunL has shown that the practical 
lighting of stieets bv electricity is not only feasible but 
piacticable Moonlight has cerLiinly been thrown into the 
shade, fur the streets of ihe City are better illuminated 
by electricity than by fair Luna It is quite possible to 
re.id a lettoi or to sec one's watch at any point in King 
William Slieet Indeed the smallest object can be seen 
anywhere, even in the middle of the road. Kuniung-over 
has been rendeied impossible 

The outside districts not speci ally favoured are clam- 
mering for electnc lighting, but much has yet to be learnt 
before the expen incut can be determined as final For 
instance, we have the Lon tin system to be tried, and we 
should cert.iinly like to see that most energetic and suc- 
cessful engineer, Mr Crompton, test his system in the 
London sticcis Incandescci^t lamps aie looking up and 
deserve a trial. 

The best mode of distributing light has not ytt been 
settled 

It would seem th.at a compromise between the central- 
ised system of Siemens and the distributed system of the 
Brush Company la that needed to solve the problem of 
proper street illumination But instead of carrying 
lamps irregulaily down sheets on hideous lamp-posts it 
would almost seem that the ancient defunct mode of 
swinging laaiips across streets from housetops would be a 
better mode of illuminating stieets. Take, for instance, 
Regent Street. If that street had suspended above it, at 
the height of 40 feet or 50 feet and at about every 100 
yards, a Brush lamp fitted on the top of a graceful iron 
arch, or suspended on wire ropes between the tops of the 
houses, nothing could possibly be greater than the effect. 
Light arches thrown across the street might even be a 
convenient mode of suspending the wires forming the 
circuits, for oveihcad wires have a considerable advan- 
tage over undergiound wires in this, that they cool more 
rapidly and allow more electricity in consequence to pass 
through Moi e than that, they require no insulation, and 
the money thrown into their insulation could be thrown 
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into their greater mass and greater itrcngth. We illus- 
trate this idea in Fig. The City of London authorities 
who have shown so much energy and commendable zeal in 
carrying out this experiment would still further confer a 
favour on the public if they were to remove their hideous 
heraldric excrescence on the top of the so-called Temple 
Bar Memorial, and replace it by a handsome bronze 
pillar 30 feet or 40 feet high carrying a bright and 
brilliant electric light. 

The Siemens system compares favourably with the 
Brush system m one respect, and that is they do not 
throw all their eggs into one basket In their distributed 
system they have arranged the lamps on two circuits, so 
that each alternate lamp is on a different wire, and if 
anything goes wrong with the one circuit only alternative 
lamps go out, and not all. With the Brush system, on 
the contrary, if any fault occur in the wire in any ol its 


length of nearly two miles, then every lamp on that circuit 
must go out. 

The effect of fogs upon this system will be narrowly 
watched. It may happen, and probably will, that the 
fogs will be absolutely utilised by the electric light, for 
the reflection in the neighbourhood of the light by the 
small particles that constitute the fog throwing back the 
rays of light will help to illuminate the street, and so to a 
considerable extent relieve the impression now produced 
by dark fogs 

Of the efficiency of the system, as we have said, there 
can be no doubt, As to Us economy, experience alone 
can determine. That the firms themselves require ex- 
perience on this point is evident from the disparity in the 
charges made by the two firms competing. The Brush 
Company only estimate the cost of working their system 
at 660/, which 15 the cost of ijas Siemens Brothers 



estimate the cost of working at Z270/, nearly four times 
the cost of the Brush We are inclined to think that a 
mean must be taken between these two. It is hopeless 
to expect that electric lighting in every case can be done 
at the cost of gas. Electric lighting is a luxury, and as a 
luxury we must expect to pay for it. Nevertheless it must 
not be forgotten that gas utilised as a motor can produce 
eleven times the quantity of light by the aid of electricity 
than It produces by direct combustion This calculation 
IS interesting. One hundred cubic feet of gas per hour can 
be made by combustion to produce 300 candle-power The 
same quantity of gas used in a gas-engine to rotate a 
dynamo-machine will produce a light equal to 3750 
candles, an illuminating power twelve times greater. Hence 
there must also be some cases in which the electnc light 
can economically supplant gas: whether it can do so in 
the case of streel-ligntmg remains to be seen by the great 
experiment now being tried. 

fhere are two or three very interesting points on the 


line of illumination where comparisons can be made 
between the different systems. For instance, from the 
middle of Blackfnars Bridge there is a good comparative 
test between the Brush and Jablochkoff systems ; while 
at the corner of Kinp Street there is an equally excellent 
opportunity to examine the menu of the Siemetia distri- 
buted and the Brush systems. Photometric measure- 
ments at each place prove that the Brush Company's 
estimate of the light power of their lamps is absurdly 
exaggerated, 750 candles would be a very fair figure 
to give the lamp The unhesitating opinion is that 
comparing each individual lamp, the Brush surpasses the 
others. In fact there is little difference between tne smaller 
light of Siemens and the J[ablocbkoff, excepting this, that' 
the Jablochkoff, by its variation and pinkish effects, irri- 
tates the eye considerably although in bnght weather the 
effect on the water is sparkling and brilliant. The Jabloch- 
koff system has been entirely put in the shade by this 
interesting experiment. Though however we arc obliged 
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to express our opuiion that the Brush lampi per se^ i>) the 
best, their system of illumination and distribution of posts 
cannot be compared with the care and skill evinced by 
the Messrs. Siemens If either company were to try our 
suggestion, and illuminate down the centre of the street, 
maintaining the line of the street in their line of lights, 
we should have another interesting experiment that would 
go far to solve this question 

One last point deserves attention It is the effect winch 
these strong and powerful electric light currents have on 
the working of the telegraph It was feared that their 
presence would deteriorate the working capacity of tele- 
graph wircb, and undoubtedly it would be so were it not 
that, taking advantage of the warnings given them, the 
electric light people have in all cases adopted a ictmn 
wire, so as to make their circuit completely metallic 
throughout We are glad to learn that this has proved 
quite effective except in one instance, where along London 
jjiidge the ictuin Avire has been taken round the other 
5ide of the bridge, and here considerable disturbances 
have been experienced m certain telephone circuits from 
the contiguity of the electric light currents No other 
disturbance has as yet been experienced 

We have also as yet to experience the effect of weather 
Up to the present moment it has been all in favour of the 
electric light — bright, clear, cheerful skies have given to 
the light a clearness and brilliancy that have created for it 
a strong feeling When thick weather and rain and fog 
occur there may be a change m this opinion, not only 
from a disturbance of the penetrating power of the light, 
but on the effect of ram and moistuie on the wires 
conveying the currents 

( To be continued) 

DR, HOLUn^S AFRICAN TRAVELS^ 

1 . 

F rom his boyhood days Eniil Holub determined he 
would explore some of the out-of-the-way portions 
of the African continent, and in 1872 the opportunity 
was presented to him of travelling in the southern parts 
of that great and still unexplored country The result of 
seven years labour, during which period of time he made 
three several journeys of investigation, are now m these 
volumes laid before the public. In Dr. Holub's first 
journey he started from Port Elizabeth, crossing the Cape 
Colony district and the extreme south-west corner of the 
Orange Free State, to Kimberley. As far as Grahams- 
town he could have had the modern ronvenienLe of a 
tram, but preferred a two wheeled cart drawn by four 
small horses, making about eight miles an hour The 
country is very charming for the greater part of this 
route, the road being beneath the brow of the Zuur 
Mountains, which with their wooded clefts and valleys, 
and their little lakes inclosed by sloping pastures, 
afforded many interesting views The fauna was as varied 
as the flora, and numerous captures were made by the 
wav. Even large game like elephants were to be met 
wUn, and the author records a sad accident which 
happened in the underwood by the Zondago River, 
between Port Elizabeth and Grabamstown, A black 
servant sent to look for some strayed cattle had been 
met by a herd of passing elephants, some of whom 
knocked him down and then trampled him to death. In 
this district these big animals are under the protection of 
the Government, and not being often interfered with, they 
would seem to have no great fear of man. The spring- 
bok {Antehpg euchore) is noticed as still in some districts 
swarming, though Us numbers mj^st be rapidly diminish- 

■ “Sevan Yam in South Arriea Travels, Reiiearchei, and Hantlnff 
Adyanturei betwaan thi Diamond Fleldi vid tha Zambw " By Dr Emil 
Holub (ixaniUled by Elian E Frewer) Wilh about ooo oriEioal illuitm- 
(loni and ■ nap In two yolumei (London Sunpun Low, Maiaton, 
Seirlt, and Riviniton, iBBi ) 


ing, as Dr. Holub i>a\\ whole waggon-loads brought to 
Kimberley, where the carcases were sold at pi ices varying 
from three to seven shillings a bead Among other won- 
derful instances given of the great skill of the Dutch 
Hoers in bringing down these swift cieatiires, he tells of 
one expert marksman killing by a single shot from his 
breech-loading rifle two of these antelopes 

Towards Cole^berg the country forms a high table- 
land , it IS on an affluent of the Orange River On this 
table-land there was a held of upwards of fifty quaggas, 
the only herd the author could hear of m South Africa 
The farmers have lately spared them, so that during 
the last ten years they had mci eased to their present 
number from a small herd of fifteen I'hilippolis, the 
first town entered of the Orange Free State, is described 
as dreai^^- looking, the houses mostly unoccupied, and 
the gcneial aspect most melancholy On the wa) 
to the Diamond fields nothing but bad roads and worse 
weather were cncounteied, the wind was pieicing, and 
snow actually fell Fauicsmilh, one of the most consider- 
able towns in the republic, although consisting of not 
more than eighty houses, covered a con'iiderablc area It 
was clean and pleasant-looking, and here the author 
thought of settling fur a time, and by the practice of his 
profession saving enough of money to enable him to stait 
afresh for other fields , but the fates were against him, 
and he wa^, after a few days, obliged to push on to the 
Diamond Fields, and the following extract wall best tell of 
these — 

“The first day upon which I set my eyes upon the 
Diamond Fields will ever bo engraved on my memory 
As our vehicle made its rapid descent from the heights 
near Scholze's Farm, and when my companion, pointing 
out to me the bare plains just ahead, told me that there 
lay my future home, my heart sank within me A dull 
dense fog was all I could distinguish A bitter wind 
rushing fiom the lulls, and howling around us in the 
exposure of our open waggon, seemed to mock at the 
protection of our outside coats, and seemed resolved to 
make us know how iingenial the temperature of winter in 
South Afiica could be , and the grey clouds that obscured 
the sky shadowed the entire landscape with an aspect of 
the deepest melancholy Yes , here I was approaching 
the Eldorado of the thousands of all nations, attracted 
hither by the hope of rich reward , but the nearer 1 came 
the nioie my spirit faded me, and I wa-» conscious of a 
sickening depression Immediate contact with the fog 
that had been observed fiom the distant heights at once 
revealed its true oiigm and character. It proved to be 
dense clouds of dust first raised by the we^t wind from 
the orange-coloured sand on the plains, and then mingled 
with the loose particles of calcifeious earth piled up in 
heaps amidst the huts on the diggings So completely 
did It fill the atmosphere that it would require little stretch 
of im.igmation to fancy that it w.is a sand-storm of the 
Sahara As we entered the encampment the blinding 
dust was so thick that we could only see a few yards 
before us ; we were obliged to proceed very cautiously, 
and before we reached the office of the friend I had to 
call on, another mile or so farther on, our faces and our 
clothes were literally incrusted \Vc only shared the fate 
of all new-comers in feeling not only distressed but really 
ill , the very horses sneezed and snorted, and showed 
that the condition of things was no less painful to them 
than to their masters Here and there on both sides, 
right and left, wherever the gloom would permit me to 
see, I noticed round and oblong tents and huts intended 
for shops, but now closed, built of corrugated iron 
Under the fury of the wind the tent-poles bent, and the 
ropes were suojected to so great a strain that the erec- 
tions threatened every moment to collapse Many and 
many a sheet of the galvanised iron got loose from the 
roofs or sides of the huts, and creaking in melancholy 
discord, contributed as it were to the gloominess of 
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the surroundings. In many places too the pegs that 
bad fastened the tents to the ground haa yielded 
to the prebsure, and sheets of canvas were dapping m 
the air like dags of distress Truly it was a dreary 
scene, and 1 sighed at my dreary prospect " 

Here Dr. Holub spent some month Sj making but one 
excursion at Christmas time (1S72) just within the border 
of the Free State, to enjoy a little fresh air and have a 
shot at the baboons In this portion of his work he 
gives a very interesting account of the diamond workings 
at Kimberley, and of the motley crew of workers that he 
met. Some views of the Kimberley Kopje as it appeared 
in 1871 are given, one of which (Fig l) will give our readers 
some idea of the dreary aspect ofa‘*diamond quarry" 
His medical practice increased so rapidly that by the end 
of Januaix 1B73, he was enabled to purchase a waggon 
and a good many of the requisites for travel, and early in 1 
February he actually started out on his first long journey 
of exploration, which, however, he from the first only 
regarded as one of reconnaissance, with the object of 
getting ID part acclimatised to live in the open air, and to 
acquire by actual experience a knowledge of what would 





be necessary for a prolonged journey into the interior 
The first village passed through was Pniel, a German 
missionary station among the Koranna. With the ex- 
ception pcihaps of the Matabele, no native tribe appeared 
to have been so little iniluenced by missionary labour. 
Their culture is of the very lowest grade Of all the 
South African races the Koranna bestow the least 
labour upon the structure and the least care upon the m- 
temal arrangements of their dwellings. 1 heir huts (Fig. 2) 
consist of a bundle of branches about six feet in length, 
the upper ends tied together, the lower arranged in a 
circle, some rush-mats thrown over this hasty frame- 
work, m which an aperture is left large enough to admit 
a human being on all fours. A hollow dug out m the 
centre is the only fireplace. Scarcely anything worthy of 
the name of agriculture 13 carried on, and their chief care 
Is devoted to their corn and goats. Lazy, dirty, un- 
truthful, living without a thought beyond the present, 
capable of any crime for the sake of drink, it seems no 
great pity that the tribe is dying out. Crossing the Vaal 
River, Klipdri/t was reached, in the district between the 
Vaal and Harts Rivers herds of the striped grey gnu 


{CatMiptu sorgofi) were to be seen. The roads were 
here no better than the channels of boulder streams. 
Formerly both shores of the lower part of the Haits 
River were in the possession of Yantje, the Ballapin 
chief, who IS a dependant of the Bntibh Aviihan income of 
200/. a yean This chief now resides at Likatlong. The 
Datlapins are mostly of middle height, not so tall as the 
Zulus nor so powerfully built as the Fingos Their 
complcMons are bright and clear, they have very wide 
noses. 

The sugar-cane was cultivated here and there, but the 
only utc m.ide of it was the chewing the more juicy 
portions of the stem After Klipdnft, Bloemhof was 
visited , then the Maquassie River was crossed, and a few 
days were spent at Klipspruit, which would seem to be 
quite a paradise for the sport'^man ; the early morning 
hours never failed to exhibit many herds of gnus ana 
antelopes The bushes were the haunt of the guinea fowl 
This breed of wild fowl is one of great interest ; though 
hunted perpetually, it would appear to be still on L&s 
incicase , most frequently it is found in fiocks of from ten 
to foity in number. 

Arnving at Wonderfontein, the under- 

~ ■ ground fissures, sometimes several miles 

long, were examined One fine cave, 
known as the Grotto of Wonderfontein,” 
was partially explored , a little brook 
rippled through it, and it was thickly in- 
habited by bats After much enjoyment 
of the natural objects associated with this 
place. Dr Holub determined to end here 
hjs first excursion, and from thence to 
make his way back to Dutoitspan , slightly 
altering his track back, he broke some- 
what new ground Here is a short account 
of an encounter with a mass of feathered 
life — 

“ The bank on which we crouched was 
the boundary of a depression overerown 
with grass and reeds, but now mil of 
rain-water. In this pool were birds con- 
gregated in numbers almost be)ond what 
could be conceived — birds swimming, 
birds diving, birds wading. Perhaps the 
most conspicuous were the sacred ibises, 
of which tncre would not have been less 
than fifty, some of them standing asleep 
with their heads under their wings, some 
of them striding about solemnly) pausing 
every now and then to make a snap at a 

smaller victim, and some of them hurrying 

to and fro, dipping their bills below the 
water in search offish, On thefar side, as if utterly oblivious 
I of the world, a pair of grey herons stood pensive and 
' motionless. From amongst the weeds, rose tne unabated 
cackle of wild ducks, grey and speckled. Mingling with 
this were the deep notes of the countless moorhens, 
while an aspect of perpetual activity was given to the 
pond by the nimble movements of swarms of little divers. 
At a spot where the bank descended somewhat sharply to 
the edge of the pool several ruffs were wandering rack- 
wards and forwards, uttering their peculiar shrill whistle, 
and large flocks of sandpipers weie to be noticed, either 
skimming from margin to margin of the water or resting 
passively just where they had alighted. The explanation 
of this enormous concourse of the feathered tnbe was 
very simple, A storm of unwonted violence had washed 
dowm from the plain above into the hollow beneath 
myriads of worms, insects, lizards, and even mice, and;, so 
bountiful a banquet had attracted the promiscuous and 
immense gathering which had excited my wonder," 

The second excursion was begun under somewhat 
better auspices, but it was only contemplated to loumcy 
over half the distance between the Diamond Fields and 
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the Zambesi The expedition started m November, aries were found here. Moshanen^ is a Uechuana town, 
i873i ^-uropeans, a waggon and eight o\.en, with a population of some 7000, many of whom have 

with^ a Griqua driver, a saddle-horse, and nine dogs given up their heathen ntts ^loloapolole was the next 
From Dutoilspan it first went to Miiaeinanyana, whieh is place visited It was the residence orKingSechele,of whom 
the most northerly possession of the Koranna king of wl have lately heard a good deal. 'Ihc number of his 
Mamuaa. On the north and cast it is bounded by plains subjects was then estimated at about 3S,ooo, while resi- 
abounding in game, to which the author gave the name dent but non-tiibutary tribes amounted to from 18,000 to 
of the “ Quagga flats ” They belong to Montsua, and 20,000 more 

are the common hunting grounds of Batlapms, Barolongs, Dr Holiib describes the king, somewhat harshly we 
Korannas, and the Dutch farmers from the Western think, as looking every inch a hypoente The king’s 
Transvaal. From Musemanyana they journeyed to Mo- house, furnished in European fashion, had cost him some 
shaneng At Konana they found an immense abundance 3000/ He was the first of the six Bechiiana kings Lo 
of game gnus, blessbocks, harlebecsts, spnngbocks, and profess Christianity, but for all that he L\idcntly is .l 
zebras grazed in herds. A very interesting account is believer in the doctrine that " the end justifies the means ” 
given of Molema’s town the sale of brandy is prohibited , Tea was served in cups, it was good, and the cakes 
European cereals have been introduced; two mission- unexceptionable, the sugar-basin, &c , were all of silver 
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The king evidently enjoyed his tea, of \ihich he swallowed | 
nearly a quart. Addicssing the king, Dr Holub said. 1 
" When 1 was only thirteen years of age I read your ! 
name m Nyaka Livingstone's book. I little tliought then j 
that 1 should ever see you lo speak to you , far more 
surprising is it to me to find myself drinking tea in your ! 
palace.” The king, although still said to piactisc rain I 
magtc, replied sanctimoniously, “His ways arc past find- 
ing out.” /I / 

^ Masarwas, aUhough perhaps not 

really identical, are known by either name promiscuously 
amongst the N orthern Bechuanas They may be described 
as a crops between some branches ef the Makalahan and 
the Bushmen. Their form, complexion, language, and 
customs afford various indications of their double origin. 1 
They are adepts at hunting, and are employed as hunters | 
by their Bechuana masters They use bows and arrows, , 


and are very adroit in capturing animals by means of 
oisoned assegais J'heii huts look something like large 
aycocks, consisting of a framework of stakes driven into 
the earth, fastened together firmly at the top, about five 
Feet from the ground, and covered with a layer of twigs 
and dry grass. The Ma|arwa5 are of medium height, 
reddish-brown complexion, and a repulsive cast of coun- 
tenance. They have a great aversion Lo agriculture and 
to cattle-breeding They do not practise stone carving 
or use any stone utensils. They are very superstitious , 
treat their wives well, and show a great regard for their 
dogs. They pierce the nasal caitilage on reaching maturity , 
wear a body-cloih of hide They suffer much from cold ; 
but instead of lighting fires in their huts like the Korannas, 
regularly light these m the open air. The accompanying 
illusiration shows these Masarwas at home. 

From Molopole the route lay to Shoshong This was 
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the northern limit of this journey. It is the capital of the 
Eastern Bamangwatos, and the most important town in 
any of the independent native kingdoms in the interior of 
South Africa. It lies on the River Shoshon, The king's 
residence was built around the Kotla ; the place has a 
circular space inclosed by a fence of strong stakes, the 
entrance being on the south side, opposite to which was 
an opening leading to another smaller inclosure, which 
was the king's cattle kraal, where his farm stock was 
kept at night, the horses being accommodated in the 
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Kotla Itself Every night the entrances are made secure 
with stakes. Fig 3 shows the king’s kotla at Shoshong. 

According to the missionary’s (Mr Mackenzie’s) esti- 
mate, King Sekhoino’s actual revenue was equivalent to 
about 300W. a year, and consisted of cattle, ivory, ostrich- 
feathers, and skins ; he had— happy man I*— no state 
expenditure whatever Dr Holub’s second expedition 
ended on April 7, when he arrived in safety with his large 
collections at Dutoiispan. 

iTo continued^') 


THE NEW INSECTARIUM IN 
THE ZOOLOGICAL SOCIEFY'S GARDENS 

A lthough of late years many entomologists have 
been in the habit of rearing insects in captivity for 
the purpose of watching their transformations and obtain- 
ing good specimens in each stage of existence, nothing 
like a systematic attempt, so far as we know, has been 
made to form n general collection of living insects for 
exhibition. As m former days as regards reptiles and 
the lower marine animals, so in the present instance as 
regards its msectarmm, our Zoological Society seems to 
be first in the field , and so far as we can judge from the 
progress already made, to be likely, if not altogether 
successful, to attain many interesting and instructive 
results. 

The building in the Regent's Park Gardens now used 
as an insectanum is constructed of iron and glass 
on three sides, with a brick back to it, and formerly 
formed part of the refreshment buildings. It was moved 
to its present site, on the north bank of the canal near 
the north entrance, last autumn, and has been used 
during the winter as a nursery for delicate monkeys and 
tropical birds. The cases containing the insects, to which 
it IS now devoted, are arranged on stands all round the 
building, and also occupy two tables in the centre. The 
cases used for the principal specimens are formed of zinc 
plates. The upper part of them is glazed on all four 
sides, the top being formed of perforated zinc so as to 


admit the air The food-plant or obj'ect required for the 
suspension of the chrysalises, when that stage of the 
insect IS exhibited, is inserted into the case through a 
circular hole in the bottom, but the glass front also 
opens, so that ready access may be obtained to the 
interior. The laiger cases in the front row measure 
about 24 inches m breadth by 18 in depth, and are 32 
inches m height. The cases in the oppo'iite row are of 
similar construction, but rather smaller in dimensions. 

The cases on the south side (on each side of the 
entrance door) are mostly appropriated to the exhibition 
of the larger and finer species of silk-producing moths of 
the family Bombycidx Amongst them may be specially 
noticed Glover’s Silk-molh (Samta Glor/eri) and the Cer- 
copian Silk-moth ( 5 * cecropid) of North America, Perny's 
Silk-moth {Attaciis P^rnyi) of Northern China, the 
Tusseh Silk-moth (A. myhtta) of India, and the great 
Emperor Moth {SaUirnta pyri) of Europe. These have 
been imported from their native countries m the stage of 
chrysalis. Of the first three aboA e named, many examples 
are already hatched, and the splendid imagines^ or per- 
fect insects, are appearing one by one Soon after 
appearing the sexes unite and eggs are produced aftei 
which the parents quickly perish. The ferLilised eggs 
remain to produce caterpillars, which will cventu^ly 
form a second set of pupae or chrysalises and thus 
continue the species. 

On the nortn side of the Insectanum the smaller cases 
are devoted principally to the rarer and more noticeable 
moths and butterflies of Europe, such as the Swallow- 
tailed Butteifly {Papiiio /nachaon)^ the Bhek-veined 
Butterfly {Apona crattigi)^ the Purple Emperor {Apaiura 
im), and the Orange-tip {A nthoi ha^‘ts cardamines) 
among the former, and the Scarlet Tiger Moth {Calli- 
viorpha domimdd)^\\t Er^eror Moth i^aiurnia carpini) 
among the latter group The senes 15 continued, mixed 
with other formsj at the east end of the building On 
the large tables m the middle of the Insectanum are 
examples of other butterflies, moths, beetles, mayflies, 
stoncflies, and aquatic insects of different kinds, all well 
worthy of attention and study The whole senes ex- 
hibited now contains examples of about fifty species, but 
daily additions are made to it 

Finally we should mention that every specimen in the 
Insectanum is distinctly labelled, and that over each of 
the principal cases is fixed a glazed box, in which are 
placed preserved specimens of the vanous stages of 
metamorphosis of the insect exhibited m the case beneath. 

Nor must we forget to add that the Insectarium is 
under the sole charge of Mr E. Watkins, an experienced 
entomologist and breeder of insects, whose name is well 
known to many naturalists. Mr. Watkins, whose ser- 
vices have been secured for the Zoological Society for the 
purpose of inaugurating this interesting exhibition, is in 
daily attendance at the Insectanum, and is most ready 
and willing to afford information and instruction to all 
who apply to him 


NOTES 

Thb numerous fnends and still more numerous admirers of 
Prof. Gegenbaur will be glad to hear that he is now believed to 
be out of danger. It appears that the illness of the distingnlahed 
anatomist commeaced with in attack of erysipelas, the origin of 
which IS not known ; It does not seem that the case was com- 
plicated by any blood poisoning, but there was an attack of 
peritonitis, which caused the very greatest anxiety for some 
days Lately however his condition has considerably improved, 
bat it will, of coune, be a long time before he cube completely 
restored to health. 

At the convmatimi given to Prof. Helmholtz at Univer- 
sity College, Mr, Latimer Clark exhibited the accompuylng 
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uitemting unpubluhed letter from bir luac Newton to 
Dr. Law 

** London, Dtc, 15, 1716 

*'Dear Doctor He that m ye mine of knowledge deepest 
diggeth, hath, like every other miner ye least breathing time, and 
must Bonietimea at least come to ten j alt for air. 

Jn one of these respiratory intervals I now sit doune to write 
to you, my friend. 

" You ask me how, with so much study, I manage to retene 
my health. Ah, my dear doctor, you have a better opinion of 
your Uzy friend than he hath of himself. Morpheous is my be^t 
companion , without 8 or 9 hours of him yr correspondent is not 
worth one scavenger’s peruke. Mv practues did at ye hrat hurt 
my stomach, but now I cat heartily enow as y' will bee when I 
come down beside you 

"1 have been much amused by ye singular resulting 

from bringing of a needle into contact with a piece of amber or 
resin fneated on silke clothe. Ye dome putteLh me in mind of 
sheet lightning on a small — how very small — scale But 1 shall 
ID my epistles abjure Philosophy whereof when I come down to 
Sakly 1 1 ] give you enow. 1 began to ‘crawl at 5 mins frm 9 of 
ye elk, aud have in writing consmd 10 mins My Ld. homerset 
IS announced. 

'* farewell, Gd bless you and help yr sincere friend 

" (Signed) Isaac Newton 

**To Dr. Law, Suffolk” 

Very great progress is being made in Paris to render the 
forthcoming Electric Exhibition a success There are sixty-four 
English exhibitors. The Post Office is going to make a very 
good display, and oa the old apparatus of Ampere and (.Ersted 
Will be shown, it is hoped that those of Faraday and Wheatstone 
will be added. 

L*£lcctnafn is the title of a new foitnightly journal published 
in Paris and devoted to the interests of the science of electricity. 
It might have been thought that with V AlectncUi, allied by M. 
Wilfrid de Fonvielle, and La Lttmiire £lti,trujue, ediLed by M 
le Comte du Moucci, appearing every week, the field would have 
been fully occupied. The latter journal is however somewhat more 
special in 1(5 aims, and the former appears to be at present given 
over to discursive maundennga on natural photophony and to 
rabid attacks upon Clerk-Maxwell’s theory of elecliicity. At 
any rate there appears to be scope for a journal of a somewhat 
different order , and the pages of No i, now before us, conlain 
valuable contnbutions from well known pens, M Mercadier 
contributes an arhcle on the use of selenium 111 the pholophoiie ; 
M, Niaudel-Breguet writes upon the different systems adopted 
for central stations in telephone exchanges , Dr de Cyon has an 
intereating article on clectrobiology ; M, Gaston Tissandiir dis- 
courses on one of the domestic applications of electricity , w hile 
Prof. C. ,M Ganel contributes a valuable discuJisioii of the 
graphic method of representing Ohm's law and other laws of 
current electricity. The acting editor is M. E. llospitalicr, the 
well-known electrical engineer. The publication, which is 
illustrated, is got up in admirable style by the house of Gustave 
Masson. We wish all success to the undertaking so excellently 
begun. 

Thb Paris Municipal Laboratory for testing all matters having 
any beanng on health, and the organisadon of which is now 
quite complete, was opened to the public on March 1. The 
establUhnicnt, which 11 situated at the lYefeclure of Police, 
Qualdu March^ Neuf, will be formally inaugurated to-morrow. 
The Moratory is already regarded as a success, the number 
of objects presented for analysis amounting in Apnl to 
not less than 700, mostly wine purchased Jn shops, and 
suspected of being adulterated. The number of falsihcatioiu 
amounts to 80 out of 100, In every case where adulteration has 
been detected the results have been communicated to the com- 
petent authorities, who have prosecuted. Milk has been also 
sent in great quantity, and in many caaea proved adulterated or 
mixed with water. The results of these Inquiries have created 


such an agitation among Farisian milkmen that when they wtre 
surrounded at Batignolca Terminus and their boxes about to be 
o| ened fur inspection, they resi>)Led A smJIle ensued between 
them and the police, and the result W'aa that a number es- 
caped. French chocolate has also been found very defective m 
quality, an immense number of substances having been added to 
It. The head of this new service la M. Ch Gerard, a chemist of 
reputation. All the assistants are selecled by competitive 
examination, and are only to remain in the service for a few 
years. They belong moatly to the School of Medicine and 
Pharmacy, so that the institution may be considered as a public 
school of practical chemistry. The general organisation is said 
to be modelled after the Chemical Laboratory at South Kensing- 
ton. Notable features are Ihc use of spectroscopic analysis 
Lumbined with the electric spark, a workshop for photography, 
and the special service for tnchinE. The ordinary market- 
inspectors are trained to use special microscopes for that pur- 
pose. A special instrument has been constructed for boring in 
ham small holes which are not visible when ci oked, and the 
particles of (Icsh so extirpated arc analysed microscopically, A 
special apparatus has been designed and is in constant me for 
trying swine, and even the muscles of patients. 

Mr. Morris, the Director of Public Gardens and Plantationg 
in Jamaica, liQS recently issued a pamphlet entitled Notes on 
Liberian Coffee, its IIiBtury and Cultivation.” In this pamphlet 
Mr. Morns has brought together a great deal of valuable matter 
connected with this remarkable species of Coffca, which inili 
prove not only intcresling to those who wish to see the resources 
of our Colonies developed, but particularly to those about to 
embark in the cultivation of coffee as an article of commerce 
The pamphlet cumiiiences with some historical remarks on the 
species, and then touches on its latroductioo into JamAiCfli fol- 
lowed by a consideration of the plant as found m Liberia, in the 
West and East Indies, of its propagation and the establishing of 
planlaliona with regard to climate, soil, and various other details , 
‘lome interesting notes follow on the yield of Liberian coffee trees, 
and of the commercial value of the coffee itself, In view of this 
pamphlet being of considerable use to persons abroad who may 
be about to embark m the cultivation of this particular species, 
we may say that it is issued from the Government Prmting 
Establishment at Jamaica, and that its pncc is sixpence, 

A NEW medicinal oil has just been introduced into this country 
by Messrs. Burgoyne and Burbidges, the well-known chemists of 
Coleman Street. It is known as Oolachan oil, and is said to be 
scarcely distinguishable from cod liver oil. It is obtained from 
a fish called by the North American Indians Oolachan, or candle 
fish, from the fact that when dried the fish itself can be used oa 
a torch or candle on account of the large quantily of oleaginous 
matter it contains. The fish is met with on the coasts of 
Vancouver's Island and British Columbia, and in the bays 
between the Frazer and Skuna Rivers. Similar m its habits to 
the salmon, it ascends the rivers to ppawn once a year, but 
remains only for a very short period, sometimes not more than a 
day, and as this is the only time they can be caught by the 
Indianc, the manufacture of the oil is somewhat precarious. The 
fish ilieir, which is about the size of a herring, is much esteemed 
by the Indians on account of us dehcacy of ffavour and valuable 
medicinal properties. In America the oil has already a great 
reputation as a valuable and efficient substitute for cod liver oil, 
and there is every probability os it becomes known in this country 
of its taking a promment place oa an important medicine. 

M. Hmvi-MANGON, the director of the Conservatoire des 
Arts et MAicn, has catabluhed a manufacture of pottery m the 
large hall, In order to make the Paruian public acquainted with 
Bcvcral of the manipulations used in the large manufactories. 
Thu demonstration, which will be continued during several 
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SundA/ip beara principally on the use of the lathe for model- 
Ting, M, Hervd MangoUj having ebtabluhed a SLemens electro- 
magnetic machine for lighting purposes at the Conservatoire, 
Benda by'rcqacit supplies to the several laboratories of the estab- 
luhment. Up to the present moment it has been used only 
by photographer^. 

At the adjourned ordinary meeting of the baiiitary Institute, 
to be held at 9, Conduit Street, on Wednesday, May iS, at 
b p m.p the ducuhsion will be continued upi>n the address 
delivered by Dr Richardson, F.K.S., Chairman of Couned — 

*' Suggestions for the Management of Ca-jcs of Small Pux, and 
of other InfcLtious Dibcosea in the Metropohs and Large Towns/' 

At the meeting of the Iron and Steel Institute Uiit week, the 
pap«i were almost entirely of a purely technical or commercial 
character 

Mu Chahleh R. Tuknlh, Lector at the University of St. 
Petersbnrg, will begin a course of hve lectures at tlie Royal 
liiabtution^ on the Great Modern Writers of Russia— Poubchkiii, 
LermontofT, Gogol, Tourgenic/r and Nekiasoflf— on Saturday, 
the list. 

An International Medical Congress meds at Madrid on the 
2uth lust 

The exlinction of the Brush electric light m the City last 
week is stated to have been caused by the defective insulation 
of the wires 

All the large railway companies in the country have inti- 
mated their intention of sending engines to the typical engine 
exhibition to be held at Newcastle on the occasion of the 
Stephenson centenary, 

The annual meeting of the U S Society foi the Promo t ion 
of Agricultural Science will be held at Cuiciniiati on Tues 
day, August i6, the day preceding the session of the American 
Association for the Advancement of SlIliilc 

The fifth aud concluding course of Cantor Lcl uies for the 
pic^ot session at the Society of Arli will be by Mr. R 
Rrudenell Carter, on the subject of "Colour Blindness, and its 
liidueiice ou Various Industries/' The course cun'*! ts of three 
lecLurei, the hrst of which will be delivered upon Monday next, 
the l6th inst This lecture will deal generally with the subject. 
The second lecture will treat of metliods of testing for colour 
bluidne'^8, the prevalence of the aireclion, inislake<i of the colour 
blind, and methods of endeavouring to *coun(enict tlie defect , 
The Subject of the third lecture is specially the industries chiefly 
affected by colour blindness In it an account \\ lU be given of 
recent legislation on the subject ui America, and the neceiaity for 
it in this country. 

Masson of Pans has issued a third senes of Prof Paul 
Berfi " Revuca acienlifiquca," published lu the Pip%%hliqui 

Ff Afffinji', 

The Anuuol Report of the Belfast Naturalists' Field Club for 
1879-80 tells of ith continued prosperity, and contains an account 
of the various excursion's made during lasteummer. Appended 
arc "A List of the Post-Tertiary r'oraminlfera of the North- 
Ra^it of Ireland,” by Joseph Wright, F G S,, and "A List of 
the MolluBca of the Boulder Clay of the North East of Ireland, ** 
by S. A Stewart. 

The Birmiqgham Natural History Society has issued a Report 
aftd Transact for 1S80, which in quantity and quality does iti 
iuambcT-. great credit There u an interesting address by the 
presideot, Mr, W^ Southall, and a number of natural history 
papen, sonic by outsiders, and one or two ou subjects connected 
with local natural history. The Society is now housed m the 
Mason College, 

In compliance with the provisions of a recent decree, the 
system of Algerinn telegraphy has been pattaM to the French 


admiuistration, and is governed fiom Farts, The head of the 
Algerian service has been appointed director at Lyons, 

The annual conversazwne given by tlie President and Council 
of the Royal Society was held on Wednesday last week. It was 
W'ell attended, and there were numerous scientiEc and artistic 
novelUdi on view 

Ma. £. iM Th UR M lb wntiug on Aspects of Plant Life in 
British. Guiana, m the (jardtnen' CArontite, 

The additions to the Zoological Society’s Gardens dunng the 
past week include a Black -faced Spider Monkey (AteUs atcr) 
from Eastern Peru, a Collared Peccary {Dteoi^'/es tajapt) from 
South America, presented by Mr L H Dance, a Roseate 
Cockatoo {Cncafua tosaiapUia) from Australia, presented by Sir 
Charles C Smith, Bart, , a Swift {Cypulus apies), Kuropeoii, 
presented by Mr. H H Johnston, a Common Viper ( 
berus)^ British, presented by Mr, John Foyer Poyci. 


OUR ASTRONOMICAL COLUMN 


The CoMEl of 1812 — Under certain supposiLionb regards 
the epoch of penbehon pAbbage of this cornel, the return uf which 
may now be expected, it will be ncce-'iiary to bearch foi it ou a 
particular date, upon the nsbamptioii tliat it has yet 4 considerable 
orbital angle to debcnbe before ai riving 111 jicrihelioii, because 
the geocentric jiobitioii corresponding to a small orbital angle will 
place the cumec toj near to the sun’s position Lj allow of obser- 
vations If w c employ the elliptical elements deduced by Mr. 
W E. Plummer from a new ruduction and discu'ision of several 
of the mu'.t reliable senes of obicrvations in 1S12, we hud the 
folliiw'ing values of the coniLt's heliocentric equaLunol co- 
ordinates duel of the radius vector for intervals of 100 days to 60 
days before perihelion pasbige , the co-ordinates are leferred to 
the equinox of 18S1 0. 
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Combining these co ordinates with the X, Z of the A'uu/ua^ 
Almanac fur May 27 5 and juiic 26 5, day^ of new moon in the 
present ycai, we get the following rtsults — 
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should be sought, and telescopes of good optical capacity will be 
needed When Pons di-covered the enmet ou July 20, 1812, 
the thenretical intcnbity of light was o'xS 
The mean motion in 1812 not being ascertainable withiq very 
narrow lunits, no attempt, so for os we know, has been mftde to 
determine the efliect of perturbation In the present revialution, 
and wc have therefore to be content with the method of careful 
sw'ceping over the region of the sky, on which the orbit may be 
projected at nny lime. Sir George Airy's orbit- sweeper, it is 
true, would limit the extent of sky-ground to be examined, but 
we suspect Ihe only instranient of sufficient power yet mounted 
upon bii prinriplc is that at the Imperial Oh«servatory It Skrau- 
burg, where it in not to be doubled that It will be put in active 
operation by Prof. Winnecke, We may remind the reader that 
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swcepuis ephemerules for the whole year were publisilied from 
Straiuburff ^me time since, and wiU be found m the Vxcrtd- 
jahn^ch^ft Aitronomiuhtn Cesdhchaft^ Jahr^jang 12. 

Those given above apply to greater distance from perihLlioiL 

The Transit op Venus, 1882 —At the sitting of the Pans 
Academy of Scienccsj on the 2nd insl , the Mini '•ter of Foreign 
Aflairii transmitted a letter from the British Ambassador, on the 
part of hi*> Government, desiiuig to be informed with which 
French. authorUiCi the Itoyal Society of LrOndon sfaoulil com- 
uuinicatc, with the view to an interchange of opinions relative to 
the observation of the approaching transit of Venus The letter 
wai referred to a commission already notmnUed 

Comet j88o, V. (PechOlie, DEctMiiEU 16) —This comet 
wa*! followed by M Biguurdan until March 31, eflTorU having 
been mode at the Obaervalfjry of Fari^ to observe it as long 
poaaiUle on account of the reacmbloJice of the orbit to that of the 
great comet of 1807, M Bigoiirdaii's last elcmenlh gave the 
place with crrorii of only *0 iii right ascension, and 20" in 
declinatun ■ they will be fjimd in Comptts icndust vol xlii 
p. 17a. 

Comet r8Hi, u (Swift, May i) —We have received from 
the Imperial Ob .ervatory of Stiassburg the following ohicrva- 
tion of the new comet, made by Dr. Ilartwig with the "orbit- 
sweeper '' * — 

May 5, at J4h, 56m, 9“?, *8 mean time at Strasshurg. 

Right Ascension oh. igm. 17s. 76, Declination 'f-32“ 19' 32" '3 


CHEMICAL NOTES 

In the American Chemical Journal Prof Malht describe^ a 
sunple form of cal jrimcter wheraby the specifiL heals of mode- 
rately small quantities of solids or liquids may b^ mca'sUieJ with 
a fair degree of accuracy Mercury 15 employed, instead of 
water, as the material whose teoipcratuie is raised, and com- 
poriMii IS made, not of the total amju its of heal given out by 
daRerent liodies on cooling, but of fiaciioiis of this heat rendered 
u nearly as pobbible equal. 

In Campt rend. Bcrtlielot gives sc^veral thermal measurements 
showing that in the substitution of halogens for hyd ogen in 
hydrocarbons, the quantity of heat evolved vanes according to 
the fceries and chemical function of the hydrocarb in', employed, 
and is generally bmiUer the greater the number of halogen 
atoms BUDsLitutcd, The heat of formation of chloral alcoholate 
m various phy^iical states is ah ) considered by Berthelit : among 
other results it is shown that chloral lijrdrate ir decomim^cd by an 
excehi of absolute alcohol, but that the alcoholate is dec imposed 
by much water; in the former of the$: actions there ii> exhibited 
the decompoiiition of a more volatile compound — chf oral hydrate 
— and formation of a les^ volatile — chloral alcoholate , an 1 at 
the same lime the expulsion of a less volatile substance — water — 
by a more volatile — alcohol. 

ThB proto-baits of chromium (or chiomou^ salts) arc uiistabD 
and but little known* in Compt. icnd M. Moissau descnbcB 
two lilts belonging tu thih senes, vu., chrom jus clil jridc, CrClj, 
ud ckromous sulphate, CrbOiylliO. 

In the Bertchte of the Ger.nan Chemical Society Herr C 
Ziiiunermann states that potosuam {icrmanganate may be used 
for determining iron in presence of considerable quantuie^ of 
hydrochloric acid, if a solutio 1 of maugaiiou^ chlonde, or 
ireferafaly manganous sulphate, be arlded previoUH to titratiou 

According to the hypothe:^iii of Vant’ Hoff, [iropyl glycol 
ooghl to be an optii^ally active liquid, inasmuch as the m de- 
Oule of thu compound cotitain • one asymmetric cai bon ato n, i e 
EH atom directly united with four diffeicnt radicles; — propyl 
^ CHa— C— CH.OH 

glycd being forinulatcd os /\ Le Bel 

H OH 

ihown {ComM. rend.) that if ordinary propyl 
glyool— Crom glyceric acid^be subjected to partial fermenta- 
tion, iht unfermented residue exhibits alight dextrorotatory 
^ Bel thmlci Chat ordinary propyl glycol contains both 
u aptically active end au optici^fy inactive modificati in, and 
that the Utter being decompoi^ by the ferment, the presence of 
the foruier is rendered evident. From optically active propyl 
giyool Le Bel hai prepared an active propylene oxide bolting nt 
35 ", which he itatea U the most volatile optically active oompouud 
at present known. 


A series of optically active amylammcb lii described in Compt 
tend^ by M Vlimptun The e compounds are obtained frcim 
amyl bromide — fruui active ainyUc alcohol — by thu action of 
alcoholic onimoma. 

In Ckem Centralblatt E Ludwig dcscnbci extienmcnls on 
the iocalisalion of ariscmc, absorbed as .irj.eniau!i oxide, ni the 
animal urganis n con'.raiy to the resuU^ of many foruier expcri- 
mcnLcr>, Ludw ig asserts ihat an accnmularion of arsemc occurs 
in the liver neither the bones nor the biain retain arsenic for 
any length of lime Arsenic was detected in the liver of a dog 
forty days after the last dose had been admiuisterL'd, but no trace 
could l>e found in the brniii, bonc'*, or muscles, I ud wig's 
results are generally confiniied by Johnson and Cliittcnden 
{Amer. Chem Jfui^.) 

MM DEs Cloizlaux and Damour describe (Cu///// fend) 
a new selenite of copper, to which they give the name Chnlto- 
memle The ininer^ occurs in the Argentine Republic, in s nail 
green cliiiorhombic crystals, associated with selenite of lead, and 
selenite of lead and cojiper, 

M. SULLIOT proposes {Compt tend) to employ "chamber 
crystaL" as a disinfectant. He places a solution of these ciystals 
m sulphuric acid in the room or other place to be disinfected , 
the atmospheric moi:>lure slowly decomposes the liquid with 
liberation of oxides of iiitiogeu, winch destroy noxious orgmic 
matter pie^ent in the air. 

Mil. M. \V. Wli LIAMS describes, in Chun, Soc, Jout nal, a 
method for frer* ng water, tu be analysed by the process nl 
Krankland and Armstrong, fiom nitrates and ammonin He 
digests the water with carefully- pie pared *' coppcr-zinc crjuple," 
whereby all nitrates are reduced to ammjiiia , he then distils off 
ammonia, evap irales to dryne s, and proceeds in the usual 
manner The nse of sulphurous acid, winch has alwayb been 
much objected to, is thus obviated, 

In the same jmrual Iheic la a suggests e jjaper by Prof- 
Hartley on the " Relation between the iiiidemlar structure of 
caiboii compounds and their ab orntioii-sp ciiii ” Evidence li 
accuniuUtcd in favooi of the view that the selective iibairptiun 
exhibited by "aromitic" compounds depends on the vibrations 
of the carbon atoms within the molecule, but that these atomic 
vibrations arc dependent upon the nature of the mjlecuUr vibra- 
tions themselves, and arc piobably to be regarded as harnunica 
of ihese fundamental vibrations. 

The scLond and third part*! of the Gazetta Chimua Ifaltana 
for the prC'^eiit year exhibit very unmistakably the activity of 
Italian chemists, chiefly in the domain of organic chemistry 
SchifT coikUnueb Ills rescdrchc^i on Gluuosidcs , the derivatives of 
Lhyiiul arc studied by Paternu and Canzoneii, Macagno de 
scribes expcnuientii on the spcclroseopic detection of artificial 
colouring matters in wines Koenig, Schiaparelli, Barbaglia, 
and othei known chemibts coutnljutc papers. 


GEOGRAPHICAL NOTES 

Mr. Edward Whymp1i.r on Monday last addressed a large 
meeting of the Geographical Society on some features in his 
recent journey ainmig Lde Great A tide 1 of the Equator, His 
paper waa not, however, of so popular a nature u thoae which 
ne road before the Alpine Club and the bociely of Arts, The 
chief facts left on the mindii of his vei y attentive audience may 
be briefly stated Mr, Whymper found by eorefuL expenmenta 
that aneniid barometers are not to be depended upon for the 
dcterminati m of heights, and that there is a remirkable differ- 
ence m altiLudej» as hxed by the boiliDg point of water and the 
tnercur al boraiDeter. He asserted, as the result of hib observa- 
tions, that it IS a mistake to suppose that there arc two parallel 
chains in the Ecuadorian Ande^, as u^uiUy shown on our map^, 
fhiB 18 a point, hQwev#*r, on which mire light lb evidently 
required, Mr. Whymper's account of his ascent of the hitherto 
unknown peak called Sara Urea, was very interesting, ami this 
achievement alone wjuld stamp him a mou itaineer of the highest 
skill and courage. 

The following award has just been made of the medals given 
annually by the CjuuciI of the Geographical Society for com- 
petition among a Limited number of public schools — Physical 
Geography (Mr. H, N, Moseley, F R S , examiner) ^ Gold 
medal, E G, Reid, Dulwich College , silver medal, Sydney 
Ed kins. City of London School ; Political Geography (Right 
Rev Bishop Abraham, exam ner) : Gold medal, Theodore 
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Broolu, London Internitxonnl Colley ; silver medal, Chas Th. 
Knaoif Dulwich College. 

Thx WUkfti BarenfSf the little Polar ship which has already 
made three voyam to the Northern Polar Sea, has left 
Amsterdam for the fourth tune. The crew consi&ts of a 
Lieutenant of the Royal Navy, FI. van BraekhuvKn, as captain, 
two other officen, a phyiician, a zoologist, a photographer (the 
Englishman, Mr. Grant), and au sailors. 

DcxrroRS Arthur and Aurel Krause have lelF Bremen 
to spend some time m the neighbourhood uf Bchnng Straits for 
the purpose of exploring and collecting, at the expense of the 
Bremen Geograjihicol Society. They will visit the Chukchi 
pcniiuida, Benring Islands, and Alaska, where (hey will make 
aoologicai coUccUona and carry on various Ecienlidc observatious. 

Mr. Henry Soltau and Mr. J. W. Stevenson, of the China 
Inland Mission, have successfully made the lourney from Bhamo 
into China, reaching I-cban-fu, on the Vang-ts^e-kiang, on 
March 14. Thu u the first tune that it has been accompluhed 
by Euroj^D”, and (he lime occupied was about four months. 

The first paper in the May number of PtUrmaniCs Miitheti- 
ungen is a study of the Fadolmn Dniester region by Ritter v. 
llabdank DumkowskL This u folloi^ ed by the continuation of 
Dr* Kadde^s account of hu journey to Talysb, Aderbeijan and 
the Sawolan ; M, Cbariuy’a expedition to Central America 
from the North Amari^an Review , M Potanin's researches in 
Westenk Mongolia in 1876-77, with a map; Recent Surveys in 
the Western United State», wiih a map; and the usual Monthly 
Notes Among the latter is n long account of Dr. Lenz’s journey 
' to Timbuctoo, with a sketch-map. 

We have received Nos. 1 and 3 of the Bulletin of the 
American Geographical Society, the two most important papers 
in which are on the receut luvei^tigations of the Gulf Stream, by 
the U.S Coast Survey steamer Blake^ by Commander J. U. 
Bartlett, and Changes in the Physical Geography of the Ancient 
Home of Man m Central ai d Western Asia, by the Rev. On en 
Street 

Dr. Moffat, the venerable mubionary and pioneer explorer 
in Afnca, was entertaiued at a banquet in the Mansion House 
on Saturday. 

The Bulletin of the Society of Commercial Geography of 
Bordeaux contains a brief statement of M. Paul Soliillet’s 
views on the African question. After addiessing the Society 
M. SoIetUet proceeded to Fans, but he entertains hopes.of 
being able to return to West Afnca m November, 


THE PRODUCTION OF SOUND BY RADIANT 
ENERGY 1 

IN my Boston paper on the photophone (Nature, vol xxii, 
p 500) the discovery was announced that thin disks of very 
many different suls lances emitted sounds when exposed to the 
action of a rapidly* inttrrupted beam of sunlight. Ihe great 
variety of material used in these expenoients led me to believe 
that 1 onorouiness under such circumstances would be found to 
be a general property of all matter. 

At that time we had faded to obtain audible effcctB from 
massea of the various bub&iances which became lonorous m the 
condition of thin diaphragmo, but this failure was explained 
upon the bUppoEition that the molecular disturbance produced 
by the light was chieBy a surface action, and that under the 
clreumatances of the expmments the vibration had (o be tians- 
mitted through the mass of the substance in order to affect the 
ear. It nos therefore supposed that if we could lead to the ear 
air that was directlv in contact with the Illuminated surface, 
louder sounds might oe obtained, and solid maaies be found to 
be Bi sonorous os thin diaphrognu, The first experiments made 
to verify this faypothcMs pointed toRords success, A beam of 
su^ight was foensEed into one end of an open tube, the ear 
being placed at the other end. Upon In'ermptlng the beam, a 
clear musical tone was heard, the pitch of which depended upon 
the frequency of the interruption of the Bgiht and Ihe loudness 
upon ihe material composbg the tube. 

While In Paris a new form of the experiment occurred to my 
mind, which would not only enable us to invesUgate the soumu 
produced by masici, but would also permit ns to test the more 

' Abftiact of a pap« by Prof Ahxindcr Graham Bell, nad bciera lha 
Katianal Academy of AiW uid SoinceB, April at, lUi. 


general proposition that sonorousness, under the influence of 
intermitteot light, is a property common to all matter, Ihe 
substance to be tested was to be placed m the interior of a 
transparent vessel made of some material which (like glass) is 
transparent to light but practically opaque to lound. 

Under luch circumstances the light could get in, but the 
sound produced by the vibration of the substance could not get 
out. Ihe audible effects could be iLudied by placing the ear in 
communication with the interior of the vessel by means of a 
hearing tube, 

Some prelimmary exi^cnmcnts were made In Paris to te^t this 
idea, and the results were so promising that they were communi- 
cated to the French Academy on October li, 1880, in a note 
read for me by Mr. Antoine Breguet 

1 wrote to Mr Tainter tuggesLing qei tain experiment^ and upon 
my return to Waj^hington in the early port of January, Mr, 
Tainter communicated to me the results or the exp enments he 
had made in my latoratory during my absence in Europe, He 
hod commenced by examining the •■onorous propeilies of a vast 
number of siil stances inclosed in test-tubes in a simple empirical 
search for loud effects. He was thus led gradually to (he 
duicovery that ccUon-wooI, worsted, ailk, and fibrous materials 
generally, produced muJi louder tounrU than hard rigid bodies 
like cryiitali^, or diaphragms hneh as v c had hiLheno used. 

In order to study ihe effects under better circumstances he 
inclosed his mateiials in a conical cavity in a piece of brass 
closed by a flat plate of glas^. A bra^s tube leadinu mto the 
cavity served for connection v ilh the hearmg-tuhe. w hen this 
conical cavity was stuffed with worsted or other fibrous materials 
the sounds produced w ere much louder than when a test-tube 
was employ^ Mr, Tainter next collected silks and worsteds of 
different colours, and speedilv found that the dirkcEt shades 
produced the bc-t effects Black worsted especially gave an 
extremely loud ^ound. 

About a teaspoonfiil of lamp-black was placed in a tcit-tube 
and exposed to an intermittent beam of snn-light. The sound 
product was much louder than any heard befom. Upon 
smoking a piece of plate-glasi, and holding it in the intermit test 
beam with the lamp-bla^ surface towards the >^unj the sound 
produced was loud enough to be hean), with atteniion, m any 
part of the room. With the lamp- black surface turned from 
the sun the sound w as much feebler. 

Upon smoking the interior of the conical cavity and then 
exposing it to the lutermittent beam with the glass hd m position 
as ‘•hown, the effect Was perfectly startling The sound was so 
loud as to be actually painful to an ear placed closely against the 
end of the hearing tube The sounds, however, were sen'^ibly 
louder Vfhen we placed some Emoked wire gauze in the receiver 

When the beam was thrown into a resonator, the interior of 
which had been ^inoked over a lamp, mo<>t curious alternations 
of sound aiid silence were observed. The interrupting disk was 
set rotating at a high rate of speed, and was then allowed to 
come gradually to rest An extremely feeble musical tone was 
at first heard, which ^adually fell in pib*h os the rate of inter- 
ruption grew IcB**, 'Hie loudness of ihe sound produced varied 
m the most interesting manner. Minor reinforcements were 
constantly c CGUirmg, which became more and more marked os 
the true pitch of the resoTiator was neared, When at lost the 
frequency of interruption corresponded to the frequency of the 
fundamental of the resouator, the sound produced w as so loud 
that it might have been heard by an audience of hundreds of 
people. 

llie extremely loud sounds produced from lamp black have 
enabled us to demomtrate the feoMbility of uMng this substance 
in an articulating ph otophone in place of the electrical nccivei 
formerly employed. Words and sentences spoken into the 
transmitter in a low tone of voice were audibly reproduced by 
the lamp-black receiver at forty metres distance. 

Id regard to the sensitive materials that can be employed, our 
experunents indicate i^t m the cose of solids the physics] con 
dition and the colour are two conditions that mork^ly Influence 
the intensity of the sonorous t fleets, Ihe loudest sounds are 
prcduced from tubhtances in a loof e, poroui:, spongy condition, 
and from those that have the darkest or most aWrbent colours. 
The materisls from which the best effects have been produced 
are cotton* wool, worsted, fibrous materials generaUy, cork, 
sponge, platinum and other metals in a spongy condiliOT, ana 
Iam black, 

lue loud sounds produced from such substances may pcrhi^ 
be ■ipliined in the following mnnen- Let us consiaer, lor 
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example, the cose of lamp black — a substance which becomca 
heated by exixisure to rays of all refranffcbiUty, I bok upon a 
nusfl of this Jiub^tance as a sort of sponge, with its pores filled 
wnh air instead of water. When a beam of sunlight falls upon 
this mass the poriicles of lamp-bUck are heated, and conseciucnlly 
expand, causing a contraction of the air-spaces or pores among 
them. Under these circum'ilancei a pulse of air should be 
expelled, just as we would squeeze out water fruin a sponge 
The force with which the mr is expelled must be greatly increased 
by the expansion of the air itself, due to contact with the heated 
particles of lamp-black When the light is cut off the converse 
process takes place. The lamp-black particles co j1 and contract, 
thus enlarging the air-spaces am^ug tliem, and the inebsed air 
aUo becomes cool. Under these circunifata'ic''s a parti il vacuum 
should be formed am^ng the parliclct, and the outside a'r would 
then be absorbed as water is by a sponge when the pressure of 
the hand I'l removed. 

I imagine that in some such manner ns this a n ave of con- 
densation is ‘ilortcd in the atmosphere each time a beam of sun 
light falls upon lump-black, and a wave of larefaclion is 
originated when thr light is cuL off. We can thus undetstand 
ho.v It is that a sub dance like limp-bhck producC'i intense 
sonorous vibrations 111 the surroundiiig air, wliile at the sauie 
cime It communiLutes a very feeble vihution to the diaphragm 
or solid bed upm which it icsls 

In his paper read before the Royal Society on March 10 Mi. 
Precce describes experiments from which he claims to have 
proved that the effects are wholly due to the vibrations of the 
confined air, and th it the disk** do n d vibrate at all 

Ilut for reasons stated Mr. lieU concludes that in (he case of 
thin disk'! a real vibration of thi dia[ihragm is caused by the 
aclnn of the inlermiLlent beam, independently of any expansion 
and con'ractio 1 of the air confined 111 the caviiy iieliind the 
diaphragin. Lord Rayleigh has shown mathematically that a 
to-and-frj vibration, of sumcieui amplitude to produce an audible 
sound, would result from a peiiodical communication and 
abstraction of heat, and he says “\Vc may c include, 1 think, 
that there H at present no rea'ioti fui dibcardm; the obvi'm^ 
explanitioi that the sound'i in r|uestion arc due bi Ihe bending of 
th'' pUtei under unequal heating" (NaiuiiE, vol xxiii ]i, 274). 

[Mr Bell then dcsciibes experiments (devised by Mi. Taintcr) 
which have given results decidedly more favourable, in his 
opinion, to the theory of Lord Rayleigh than to that of Mr 
Preece.] 

The lilt of solid sub tanccs that have been submitted to 
experiment in my Uboratory I'l too long ti be quoted here, and 
1 shall merely say th it wc have not yet found one bolid body 
that hu failed to become sonorous under proper cjnditiunb of 
ex^nment.^ 

The sounds nrodneed by liquids are much more difficuU to 
observe than those produced by solids The high absorptive 
power pO:ise<)sed by most liquids would lead one to expect 
1 dense vibrations from the aciion of intermittent ligbl, hut the 
number of sonorou'i liquids that have so hr been toiincl is ex 
tremely L mi ted, and the sounds proluced are so feeble as to be 
heard only by the greatest attention and under the bc'.t circuin- 
stancpa of experiment. In the expeninentji made m my laboiatory 
a very Ion ^ test tube was tilled with the liquid under examination, 
and a flexible rubber-tube was slipped over the mouth far enough 
down to prevent the possibility of any light reaching the vapour 
above the surface. PrecaiitiunB were also taken to prevent 
reflection from the bottom of the teat-liihe. An intermittent 
beam of suilight was then focussed upon the liquid in the 
middle portion of the test-tube by means of a lens of large 
diameter. 

/ifsultt 

Clearwater ... , No sound audible 

Water discoloured by ink Feeble sound, 

Mtreury No souud heard 

Sulphunc ether * Feeble, but distinct souni. 

Ammonia ,, 

Ammonlo 'Sulphate of copper „ 

Writing ink 

Indigo in sulphuric acid \\ 

Chloride of copper * .... ,, ,, 

Thtf liquids distinguished by an aiterluk gave the best sounds. 

' Carbon and thin mterOKotM glasi an menlionad in my Djito^ paptr ai 
DDn^iponiive, and po^tnd cnlonle nf poiaah la the eamnijnicatron .0 
tba rreiich Academy (CimS/n rtndmM, vol xcl , p 595^ AU these lub 
itthcei have Buice yielded souiidi under more careful oondiuous dI 
Hpanmiut 


Acoustic vibrations are always much enfeebled in passing 
from liquids 1) ga^c^, and it I5 probable that a form of cxiKri- 
ment may be deviJ»cd which will yield better results by com- 
municating the vibiabjiis of the liquid to the air through the 
medium of a hoUd rod 

The vaixiUTb of the following substances were found to be 
highly so nor i)u> iti the intermittent beim —Water vapour, coal 
gib, sulphunc ether, alcohfil, ammonia, amylenc, ethyl bromide, 
dielbylamenc, mercury, iodine, and jieroxi Ic of nitrogen. The 
loudest sounds were obtained from iodine and peroxide of nitro- 
gen I have now shown that soaiids a'C produced by the direct 
action of intermittent sunlight from sub.tances lu every physical 
condition (^olid, liquid, and gascju^), and the probalnliiy 15 
therefore very greatly inci cased that sonorousness under such 
circnni stances will be found to be a universal property of matter 

At the time of my cmiinumcation to the American Associa- 
tion the loudc^it effects obtained were produced by the u>-c of 
‘ielenmni, arranged m a cell of suitable construction and placed 
in a gaiviiiuc circuit with a telephone But the selciuuin was 
veiy incon-tant in its action, and from experiments by Dr 
Cliiche-^lei Bell of Uiuvcisity College of London, it w as found 
that all the selenium used was tainted with impurities 

Prof W G Adams Royal bociety, vol. xxiv p 

163) has shiwn .'that tellurium, like selenium, has its electncai 
resistance affected by light, and wc have found that when this 
tclluiium spiral is connected in circuit with a galvanic battery 
and telcphouc and exp )sed to the action of an lulcrmitlent beam 
of sunlight, a d'stiiict musical lone is produced by the telephone 

Jt occurred to Mr TainLer before my return to Washington 
last January that the very great molecular disturbance jiroduced 
m kimp black by the action of intciunttent sunlight should pro- 
duce a correspon ling disturbance in an electric current passed 
through It, in which case Jamp-bJack could be einpliyed in 
place of selenium in an elcctncal receiver. This has turned out 
to be the case, and the imparlance of the discovery is very great, 
esi^cially w^hen we consider the expense of such rare bubstauccs 
as beleniuiu and Lellunum 

Wc iiavc observed that diffeient substances produce sounds of 
very different 111 ten 'll tie-, under similar circumsUnces of experi- 
ment, and It has appeared lu us that very valuable information 
might be obtained if we could measure the audible effects pro- 
duced Fur lhi‘^ purpose we have constructed several different 
forms of apparatus for studying the effects, but our reiearche!i 
aien)t yet complete When a beam of light is brought to a 
focus by means of a lens the beam diverging from the focal 
point bec imC'i w eaker as the distance increases in a calculable 
degree, llencc if we can determine the distances From the focal 
paint at which tw'o diffeient substancc'i emit sounds of equal 
intcH'iity we can calculate their relative sonorous powefs. Pre- 
liminary expcninenis were made by Mr. TaiiUer during my 
absence m Europe to ascertain the distance from the focal point 
of a lens at whiuh the sound produced by a substance became 
inaudible, A few of the lesults obtained will show the enormous 
differences existing between different substances in this respect. 

Distafuc from FqloI Point of Ltns at Vihich Somidi hocomt 
Inaudible with Diffetcnt Siihsiancts 


ni 


Zinc diaphragm (polished) 

1-51 

Hard rubber diai^rogm 

I 90 

Tin foil , , 


a 00 

Telephone ,, 

(ja^ianned iron) 

ai 5 

Zme , , 

(unpolished) 

a‘i 5 

White silk (in receiver) , 

J w 

White worsted 

,, . . . 

4^1 

Yellow worsted 

. . 1 

4‘o6 

Yellow silk 

II ■ - ' 

411 

White cotton wool 

II ‘ • 

4-38 

Green silk 

, ■ 

4-52 

Blue worsted 


4*69 

Purple silk 


4-82 

Brown silk 


502 

Black silk 


5ai 

Red silk 


S'34 

Black worsted 


6 50 

Lamp-black. In receiver the limit of audibility could not 


be determined on 

account of want of space. Sound 


perfectly audible at 

a distance of , 

lO'OO 


Mr. Tainter wu convinced from these experiments that this 
field of research promued valuable results, and he at once de- 
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viaed an apparatuh for c,tiadying the eSecb, which he de^^crihed 
to me upon niy return from Europe. [The apparatus ho^ sint;e 
been con&lrucied, and Mr, Bell gave a detailed dciicription 
of It.] 

The meaning Me have unifomily attached to the wurd^ ''pbo- 
tophotie ” and light '' will be obvious from the following pasboge 
quoted from my ^stoti paper : — 

** Although tirecb, are produced as above shoun bv forms of 
radiant energy, which ore inviMblej we have named me appaia- 
tua for the production and reproduction of sound in this way the 
'photophone/ bccau;ie an ordinary beam of light contains the 
rays wluch ore operative. " 

To avoid in future any xuLsunders tend mgs upon this point we 
hive decided to adopt the term ** radtafAimc^^ proposed by M 
Mercodicr as a general term signifying an apparatus fur the pro* 
ducUon of sound by any form of radiant energy, Imuting the 
words tkermophenc^ and acimophoHe to apparatus for 

the production of sound by thermal, luminouo, or actinic rap 
reipectively, M. Mercodicr, in the course of hu rcaeorches in 
radlophouy, passed an intermittent beam from an electric lamp 
Ehroi^ a prism, and then examined the audible effects produced 
in di^rent parts of the spectrum (Comp/is rt?u(us, December 6, 

' 1880). We have repeated this ex| eriment, u^ing the sun as our 
source of radiation, and have obtained results somewhat differciit 
from those noted by M. Mercadier, A beam of sunlight was 
rejected from a heliostat through an achromatic lens, so ai to 
foun an image of the sun upon the slit. The beam then passed 
through another achromatic lens and through a bisulphide of 
carbon prism, foiming a spectrum of great intensity, which, 
when focu>' bed upon a screen, \sas found to be sufTiGienlly pure 
to show the principal absorption lines of the solar specinim 
Tbe dibk-interrui ter was ihen turned with <>ufficicnt rapidity to 
produce from five to six hundred interrujitions of the light per 
second, and the sjeutium was explored uilli the receiver, which 
was so arranged that the lamp-bjack ihurface exposed was limiud 
by a slit, as shown 

Under these circumstances sounds were obtained 111 every 
part of the visible bpectium, excepting the extreme half of the 
violet, 06 well as m the ultra-red A cominuous uicrsase lu the 
loudness of the sound was obseived u^on moving the receiver 
gradually from ihe violet mlo the ultra -red. llie ] unit of maxi- 
mum sound lay very far out in the ultra red. Beyond this 
point the sound began to decrease, and then stopped so bud- 
dcnly that a very slight iLotion of the receiver made oil the 
diflerence between aJmoht maximum sound and complete silence 

a, Ifae lamp-blacked wire gau<e was llun removed and the 
interior of the receiver was filled with red worsted Upon 
exploring the si ectrum as before, enliicly clifTercnt result'^ were 
obtained. The maximum elTect was produced in the green at 
that part where the red worsted ap] cared to be Mack, On 
eUhor Mde of ihib jiomt the bound giarlually died away, be- 
coming inaudible on the one side in tlie middle of the mdign, 
and on the other at a short distance outside the edge of the red. 

3, Upon bulibtitulmg green silk for red worsted the limits of 
audition ap|<carcd to be the middle of the blue and a point a 
short diatancc out in the uUra-red, Maximum m the red. 

4, home hard rubber shavings were now placed in the re- ’ 
ceiver The limits of audiliilily appeared to be nii the one hand 
the junetK n of the grccu and blue, and on the other the ourside 
edge of the red. Maximum in the yellow Mr. Tainter thought 
he could hear a little way into the ultra-red, and to his ear tbe 
maximum was about the junction of the red and orange. 

5, A test-tube containiag the vapour of sulphuric ether was 
then substituted for tbe receiver. Commencing at the violet 
end, the te>L-lube wns gradually moved down the spectrum and 
ont into the ultra-red withont audible effect, lut when a certain 
point far out m the ultra- red was reached a distinct musical tone 
snddenly made Us appearance, which du'-appeared as suddenly 
on moving the test-tube a very little further on 

d. Upon exploring the spectrum with a test tube containing 
the vapour of iodine the limits of audibility appearcnl to be the 
middle of the red and the junction of the bine and indigo. 
Muammp in the green. 

7. A tevt-tulie cnntaiiimg peroxide of nitrogen wns subvtihited 
for that contniiijug irdmc Distinct sounds were obtained in all 
parti of the viable spectrum, but no sounds were obieived in 
the aim-red. 

The oiaxunuiiL effect seemed to me to be in the blue. The 
Rounda^ere well-marked in oil pirtu of the violet, and I even 
fancM that the audible effect extended a little way into the 


ultra-violet, but of this I cannot be certain. Upon examining 
the absorption- ^pccti urn of peroxide of nitrogen it w'as at once 
observed that the maximum sound was produced in that part of 
the spectrum where the greateht number of absorption lines 
made their appearance 

8 The spectrum was now explored by a selenium cell, and 
the audible effects were observe by means of a tdephune in 
the same galvanic circuit with the ceil, The maximum effect 
w'B5 produced 111 tbe rid. 'Ihe audible effect extended a little 
way into the ultra-red on the one hand and up as high as the 
middle of the viultt on the other. 

Although the experiments so far made can only be considered 
as preliminary to others of a more reffned nature, I think we 
ore wniranUd in concluding that Ihc nature of the ran that 
produce i^onori us effects m different substances dcpcnib upon 
the nature (if the ^ubstnnees that are exposed to the beam, ind 
Lliat the sounds are m cveiy case due to those rays of Ihe spectrum 
that arc absoibcJ by the body 

Our experiments iipnn the range of audibility of differeirt sub- 
stances m the s[x;Ltriim hnve led iis to the construction of a new 
inslrument for u'^e in sped mm analysis. The eye-piece uf a 
sntclro‘-Lope is removed, and lenRUive substances are placed in 
the focal point of ibe lusirumcid behind an opaque diaphragm 
containing a ''ill 'ihese substances nrc put in Ci mniunication 
with ihe iir by u eons of a hearing till e, and thus the instrumeut 
IS Cl nverkd into a \eiit'ible ** spectro phone,” 

Suppose wc smoke the interior of our ppcctrophonic receiver, 
and fill the cavity w ith peroxide of nitrogen gas Wc have then 
a crml matioii that gives good sounds in all parts of the 
spcclium (visible ami invisible) except the ultra violet. Now 
pa-s a lapully iiUcvrujittd beam of light through some substance 
who^e jb-orpnon spccirnm is to be investigatefl, and bands of 
sound and -.ilencc aie ub^eued upon explnnnir the spectrum, the 
silent ]>u^itions currcspnndiiig to the absorption baiicW Of 
coui'^e the car cannot for r ne inouient compete with the eye in 
the exammatuni > f Djc visible ^nit of the tpcctruin , but in the 
invisible part hejimd tin. reil, wIiLre the eye Is useless, ihe ear 11 
luvalu ble. In vvoilnig m this legion of the spectrum lamp- 
black all me may be w ed m the sj ectrophonic receiver. Indeed 
the sound a pTciduced by tbi-< 'ubsiance in ihc ultra-red are so 
well iiiarl-etl ns to o nstitulc our instrument a most reliable and 
convenient 'ub^titiilc foi ihe thermo-pde, A few experiments 
that have bftn inrtde may ht inlere^^ting 

1 'Ihe intenupled btain vi.is filtered through a saturated 
solution of alum 

Uesidt ' The lange of audibility in the ultra-red was slightly 
rerlULcd by the ab^nij'lmn of a narrow band of ihe rays of lowest 
refniTigiiuhty Ihe sounrls in the vibiblc part of the fipectrum 
stemed to lie iinaffccled 

2 A ihin sheet nt bird rubber was interposed m the path of 
the beam 

Result Well niaikrd sounds in every part of the ultra red, 
No sounds III the visible pait of the spectrum, excepting the 
exlrcire half of the red 

The c expeTUi.cnts reveal the cauw of the cunous fact allvded 
to m my paper read before the Amcncan Asmciation last 
August— that snuTids were heard from Belemum when the benin 
was hltercd through both hard rubber artl f>lum at the same 
time. 

3. A solution of ammonia sulphate of copper was tried. 

Result. When placed in the path of the beam the spectrum 
disappeared, with the exception of the blue and vndet end. To 
the eye the spectrum was thus reduced to a single brood band of 
blue-violel light. To the ear however the spetinim revealed 
Itself as two bands of ^ound with a broad space of silence 
between The invisible rays transmuted comliiuled a narrow 
band just outside the red 

1 think I have said ennugh to convince yon of the value of 
this new method of exnmiiialion, but I donotwiiih you toundter- 
>tand Lliat we look upon our resulls os by any means complete. 
It is often more intercsLmg to ob erve Ihc first toltenn^s of a 
child than to watch the firm tread of a fuU-mwn man, and 1 
feel that our first foDtaleps in ihm new field of science may have 
more of iniereht to you than tbe fuller results of mature rescircb. 
This niu t be my exen^e for having dwelt so long upon the 
details of Incom] leic exjjenmcnts, 

I recognise the fact that the tpectrophone must ever remain a 
mere adjunct to the speciroccope, hut 1 anticipate that it has a 
wide and independent field of usefulness m the inveiugallan of 
ubiorplion spectra in the ultra-red. 
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ON AN ACOUSTIC PHENOMENON NOTICED 
IN A CROOKES TUBE ' 

A SHORT Lime bincc, while expcnnientinj milIi a Crookes 
tube, 1 noticed a jilienomen m which was quite sinking, 
and BO evident that it hardly seems pos'iible thal il has not fre- 
quently bevi observed before , but U'. no allusion to the eftect 
in question has come to my notice, I venture to call attenlum 
to It. 

In working with the tube in which a piece of sheet platinum 
is rendered incandescent by the concentration upon it of clcUri' 
fied particles, icpelled from a concave minor, I noticed that 
when the mirror was made the negative electrode, so that this 
concentration took place, a clear and quite musicnl note issued 
from the tube I thought at first that the pitch of the note 
would comade with that producal by the circuit -breaker used 
with the coil (which made about 100 breaks per second), but this 
did not prove lo be the case. In fact \ery gieat changea in the 
rate of tne circuit-breaker did not affect the note given by the 
tube. The effect neemed to be produced by the vibration of 
the Bheet-platinum 111 its own period, under the influence of the 
molecular impact, whicli vibration was couimunicated to the 
glass walls of the tube by tbe enamel rod to w Inch the platinum 
was attached, giving use to a sound somcwh.it resembling the 
pattenng of rain against a window -pane, but higher in pitch and 
more mualcaL This sound changed it^i character very greatly 
when the direction of the current was reversed, a feeble murmur 
only being heard 1 obtained a faioiilar musical note, though far 
less loud, wnth Ihe *' mean free- piath tube," best when the middle 
plate was posiitivc With a lube c mtaming phosphorescent 
sulphide of calcium, the note was very dull in ib quality and 
low in pitch, but still (juite perceptible. With this tube a 
change m the direction of the cuirent, as might be expected, did 
not affect the somid produced I did not obtain this musical 
note from any lube that I have in which the current enters and 
leaves by a straight wire, except in the case of a single GeisslcrN 
tube exhausted si as to give stratifications, in which it was very 
feebly heard 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

A lAKGE number of ladies and gentlemen assembled on 
Tneaday in Cowper Street tn witness the laying of the fouiida- 
tion-stonc of the Finsbury Technical College wmich it has lately 
been resolved to establish by the City and Guilds of London 
lastitute, by His Royal Highness rnnee Leopold, According 
to the report of the Council of the Institute to the Governors, 
the projected building is estimated to cost 20,382/ , exclusive of 
the professional charges, fittings, and other incidental expenses, 
which will amount to some 5000/. In the plans ample iiccom 
modarion is provided for instruction in tbe application nf physics, 
chemistry, and mLchanics to the various industries The budd- 
ing will contain thirty-two rooms, including a large labuntory, 
two lecture theaties, claas, drawing, piivate, and engine rooms, 
workshops, and clerks' offices Lord S el borne, m welcoming 
the Fnnce, after noting Uie progress of science as applied to arts 
and manufactureB in this and other countries, said that in the 
race of competition the prize mu^t in the end belong to those 
who best knew how to build the superstructure of arts and manu- 
facture on their handicrafts with a sound foundation of scientific 
knowledge, llie ceremony of laying the stone was gone through 
by Prince Leopold, who in the course of Ins remarks said that 
the institution has proclaimed it^ determination to enter into 
generouB rivalry with other countrie<i 111 those branches of trade 
and GonunejTce in which, one must needs confess, our native in 
dnsbieB have of late ^ears not taken that position which we as 
Engliihmen would wish them to occupy We are beginning to 
realiae that a thorough and liberal system of education must be 

C aed withm the reach of the Dntiah artiion in order to enable 
lo hold hlj own agolnit foreign competition Mr. Mandella 
sold that by ^tltutlng thii college they w ere taking the same 
step m applying Boienoe to uduatnes ^'hich had been taken in 
applying arts to manufactures at South Kensington. Among the 
articles deposited m the cavity of the foundation-stone was a 
copy of Nature, 

■ Rud by C R. Crou at ■ niMtloc of ihe American Aeademy of Arte 
ud Sdcocoi, November 10, iBBo. 


The Berlin corrcspondeul of the Z'lwrj states lhat a movement 
ih afoot among the Germans in the United Slates for the creation 
of a native University on the model of those in the old country, 
to be called the Kaiser Wilhelm Uniscrsital, in commemora- 
tion of the ‘'glorious resuscUaliuti of the hatherland." Mil- 
waukee IS mentioned as the likcliesit candidate among all the 
cities of the West that aspire to the honour of barbouniig this 
plant of pure Teutonic culture, whicli would cost, Lo begin witli, 
about Iw o million dollars, It is uot at all jirobable, however, 
that the scheme will come to anything 


SCIENTIFIC SERIALS 

The Journal of Anatomy and Physioloi^y for Apnl, iBSl 
(vol XV part 3), contama - — On the bones, articulations, and 
muscles of the rudimentary hind-limb of the Greenland right 
whale {Balftna by Ur. J Slnithers — On the hlridu- 

lating apparatus of Callomystax ga^ata^ by Pi of. A, C. lladdon 
(Plate 20) — On the Etenuim as an index of age and sex, by Dr 
Ihomas Dwight (concludes that the breast-hone is no trust- 
worthy guide either to the sex or the age) — On the mi,chanum 
of costal respiration, by Ur ] M Hobson (with Figures). — On 
the membrana propria of the mammary gland, by Dr C W. M, 
Moulhn (with figures) — On double and Irehle staining of micro- 
scopical specimens, by Dr W Stirling, — On the comparative 
anatomy of the lymphatics of the mammalian uiinary bladder, 
by Drs. George and F Elizabeth lloggan (plate 21) — Notes on 
a dis'^ecLion of a case of epispadias, and on ihe morphology of 
the muscles of the longue ana pharynx, by Dr, R. J Anderson. 
— On the so-called movements of prnnation and supination in 
the hmd-limb of certain marsupials, by Dr A H Young. — A 
contribution to the pathological anatomy of pneumonokoniosis 
(Chaheostt pubnonum), by Tbos Hams (plate 22) — On the 
histology of some of the rarer forms of malignant bone tumoura, 
by R obt Maguire — On the morbid histology of the User in 
acute yellow atrojjhy, by Prof Drcschfcld — On the nUtionship 
between the muscle and its contraction, by Dr J Theodore Cush. 
— Anatomical notes 

IliR Qwtrterly Journal of Mtcrostopical Apnl, 

contains — On the minute anatomy of the liraiicliiate echmo- 
derms, by P. Herbert Carpenter (plates ll and 12) — On young 
stages of Limnncodium and Geryoiiia (plate 13), and oboervu- 
tions and reflections on the appendages and on the nervoaa 
system of Apus caHcnformis^ by E. Ray Lankester (plate 20).— 
On the ongin and aignificance of the metamorphosis of Aebno- 
Lroeba, by Edmund B. Wilson (plates 14 and 15) — A fmtlicr con- 
tribution to the minute anatomy of the organ nf Jacobson m the 
guinca-pig (plates l6 and 17), and histological notes, by Dr. E. 
Klein. — On the development of microscopic organisms occurring 
in the intcsluml canal, by Dr D Cunniiighani (plate iS) — Re- 
searcliea upon the development of starch -grams, by A. F. W. 
Schiinpcr (plate 19), translated from the Boianischi Zniung-^ 
On the cause of the stnation of voluntary muscular libsue, by 
Dr J. B Haycraft — On the relation of inicm organisms to 
disease, by Prof Lister , with notes and memoranda, 

The American Natwalwb April, 18S1 — Wm Trelease, on 
the fertilisation of Salvia splmdens by birds (The fertibiialion 
IS api^arently effected by a humming-binl ) — Prof. E D Cope, 
on the origin of the foot- structures of the Unjulate>. — C A. 
White, progress of invertebrate palrcontology in the United 
States for 1880 — Ctrl F Gissler, evidences of the effect of 
chemlco-pliysical influences on the evolution of hranchiopod 
Crustaceans, — Dr. R W Schufeldt, notes on a few of the dis- 
eases and injunes of birds. — A, S Packard, jun., the brain of 
the locust (with three platci) 

Bulleim of the UnUed StnUi Geological and Ceographicai 
Survey of th£ Territories ^ vol. \i. No. i — On the vegetation 
of the Rocky Mountain region and a comparison with that of 
other parts of the world, by Asa Gray and Joseph D. Hooker 
(pp. 1, 77). — On some new Ratrochia and Rcplilia from the 
Fermion b^s of Texas ; on a wading bird from the Amyfon 
shales ; on the Nimravide and Canidse of the Miocene penod ; 
and on the Vertebrata of the Wind River Eocene beds of 
Wyoming, E. D. Cope.— The osteology of Speotyio eunieu~ 
larta, var hypogaa, and on the osteology of Eremophiia alpestns^ 
by Dr. R, w. Schufeldt.— A prehmioary list of the North 
Amencan apeaes of AgrotiB, by A. R Grote. i , 
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Rtt'%u inttmationalt dn Scunttt 6 tologipies, March, 1881. — 
Prof. Stra*-bur?er, the hiistory of the actual stale of ihe cell 
theory.—M. Debierre, physical and biolrgical dynamism, — 
Prof, Ray Lankestcr, cmbiyolosy and claumcation of BnimaU. 

Brain ■ a Jourtialof Nirurology . — Part 13 for April, 188 1, con 
tains, of original articles : — Dr. J. C. BuckniU, on the late £ ord 
Chief JusUce (wSir A Cockburn) of England — Dr. B. Bramv ell, 
on the differential diagnosis of paralysis. — Dr. A, Flint, jun., 
on the cause of the moveirenti of ordinary respiration.— Dr. 
Jullui Altfaau*, on some points in the diagnosis and treatment of 
brain di^ea^e — Dr. C. S. W Cobbold, observations on certain 
optical illusions of motion. — Bevan I ewi«, methods of preparing, 
demonstrating, and examining cerebral structure in health and 
disease. 

Rtvui Hrx Saenea NaturelUi^ 2™= ‘trie, tome 2, No. 4, 
March, 1881, contains ■ — M, A. Salvalier, 011 the mechani<iiii 
of respirntion m the Chelonlans (plates 5 and 6) — Dr E. 
Jourdan, notes on the anatomy of Dixtomuui clava/uw, 
Rud (plates 7 and 8) — M A. Villot, anolher uord on 
the fre^h-water Pliocene of the Bas Daiiphine — M Collol, 
provisional study of the Anthracoihenum remains from the 
lignites of Volx. — M. Viguicr, note on the lilhograiihic chalks 
of Nebias — M. Kieffer, on the heibonsalioni of Strobelberger 
at Montpellier in 1620 (fints) —Scientific review of works pub 
hshed in France on zoology, botany, and geology 

yourunl of ihe Asiatic Society of Bengal^ 18B0, No. 4 (vul, 
xlix. Part 2) — W T. Dlanford, contributions to Indian Mala- 
cology, No 12 — new land and fresb-watcr shrlU from Southern 
and Wc'*tem India, Burmah, the Andamans, &c (plates 2 and 
3 ) — J- Wood Mason and L. dc NiciJville, diurnal I emdoptera 
from Port Blair, \vith de^cnplionh of some new or little-known 
species, and of a new species of He^tia from Unrmah (plate 13). 
— W, T. BlaiiPord, description of on Arvicola {A. tpyfimi) from 
the Punjab Himalaya — Capt. G. F I.. Marshall and L. de 
Nic^viUe, new species of Rhopaloccrtius Lepidoptera from the 
Indian region.— J, Wood Mason, Paraiitirrhoea Mar^halli, the 
^pe of a new gei.m and species ^of Khopnlcterous Lepidoptera 
from South India. | 

Verkandlungen dtr k k zochgtsch-htamsthen GeseJMinfi 
m Wun^ Bd, xxx , HeR 2, 1881, crntains the iiiimUcs of pro- 
ceedings, June to December, 1880, and the following memoirs — 

F Kra«>Bn, report in connection with new investigations cn Ihe 
development and origin of the lower organisms (plate 7) — Ur 
A. V, Kreninclhuber, a new contribution to (he Jicten flora of 
Australia. — lli, Beling, (he metamorphosis of Cicnomyia ftiru- 
ginca^ Scop. — Prof. Josef Mik, on the mounting and collecting 
of Dipicra, descriptions of new Diptera, and diptern logical 
notes (plate 17) — 11 . B Moschler, contribution to the Lcpido- 
terous fauna of Surinam, No. 111, (plates 8 and 9) — S Schulzer, 
mycologicnl contributions, — J Stiissmer, Liftcmaxtax Sunoni^^ a 
new species of subterranean beetle. — Hans Leder, on the 
CoJeemterous fauna of ibe Caucasus, No ill., in co-operation 
with Dr. Eppelshcim and E Rcitler. — D Hire, the Mollurcan 
fauna of the Lihnrmaii Karst. — Fritz Wachtl, contribution to 
our knowledge of the European gall- producing insects (plate 18). 
—Count E. Key'-erling, new American spiders (plate 16), — Dr, 
Ludwig Lorenz, on Dutomum robvstufn, sp. n., from the Afri- 
can elephant (plate 19) — A. von Pebelu, on a hornlevs deer — 
Dr, F. Low, on a more exact knowledge of the procreativeness 
of the sexual individuals in Pcmphi^s, — Dr, R. Drasche, on a 
new specits of Echiurus from Japan nmctnctux), and remarks 
on Tnairssema erythrv^ammoH^ Lcuckart (plate 20) — Dr. R. 
Bergh, monograph of Polycendoe (plates 10 to 15). 

GegenSaurt morfholcg^sehts Jakrhuch^ vol, I 7 i Ip con- 
tains— Prof. Oscar Herburg, on the exoskeleton of fishes : No 3, 
the FedicuUil, the Dlacoboli, the genus Diana, the Centriscidx, 
some genera of TriglMe, and tfae Plectognathi (platcfi I to 4).— 
On the duplex nature of the alitry ganglion, by Prof. W, Krause 
(pUte 5). — On the abdominal musdea of the crocodiles, lizards, 
and tortoiaes, by Dr. Hana Gadow (plate 6).— Contnbutions 
to the developmental history of Petromyzon, by W. B. Scott | 
(Princeton), (with plafes 7 to 11). — On the “para facialis^' of 
the lachrymal bone, by Prof. Gegenbaur. 

SeuHtiJuo-lmdusirtalef No. 6, March 31,— On carth- 
qukcf, by Dr. Baaiani.— New plant, by S. Fenzi.-^Deteram- 
ation of the velocity of aound in chlorine, by Prof, Martini. 

SUatfUgidirKkit dir naiurfonckiwUn Gixdlichafl M Liiptddf 
1879^,— On doable moostroiltiei In fishea, by Prof. Ranber. 


— On the finer stmclure of niilk-glands, by the bame. — On 
Aphths, by Prof Hennig. — On re<^ults of glacier thruht, by Prof. 
Credner, — On the geological results of a deep boring at the 
Berlin Railway at 1 eij'zig, by Ibe same,— On the reduction ol 
anatomical forms to equal Mze, by Prof, llenmg.— On the 
m(em of «.plnal ganglia, by Prof. Kauber. — On chlorophyll, by 
Dr. Sachsse, — On an oplical combination which may be applied 
as objective of a telescope, by Dr von Zahn —On Lichen 
bombicinni, by Prof. Hennig, — On the development of cells ta 
organs of locomotion, by Dr Simmrotli. — On Negrito skeletons 
from Ihe Philippines in European museums, by Herr Meyer. — 
On the cycle of forms of '^ome unicellular algs, by Her: 
Richter 

AtH delta R Accademia dei Lmcet^ vol v. fasc ix. — On the 
di>- charge of canden^^eTii, the theory of the electrophonis, and its 
analogy with condensers, by Prof Villari. — New ob'^ervations ol 
Pechulc’s comet at the Royal Observatory of the Roman Col- 
lege, by P Tacchmi. — Two solar regions m cirntmuoua activity 
during [880, by the <>ame — On Ihe mol ion < of a heterogeneous 
fluid ellq soid, Iiy S, Betti — New method for the volumetric 
evalualion of molybdenum, by Signors Mauro and Dunc-i, — On 
some compounds of the furfunc senes, by Signors Cinmici.'in 
and Denn«>recll — Separation and determination of nitric and 
nitrous acid, by S. PiCcini — Observations on the method com- 
monly adopted in trealment of like fundamental questions o( 
infinitesiiTiBl analysis, by S. Casnrati —On the drainage works 
of the Roman subsoil, by S. Tommasi CriuleJi, 


SOCIETIES AND ACADEMIES 

I ONDON 

Zoological Society, May 3.— Prof W II. Flower, I L,D , 
F.R S., jiremdent, m the chair. — Prof. F. Jeffrey Bell, F Z,S.,reBd 
the first of a •^enes of papers on the >-ystcmatic arrangement of the 
Ashroidea In the present communicauon (be author directed 
atteiition to the large numbci— more (ban eighty — of de*cribed 
bjecies of the gcnius Aitenas, the subdivision of which had 
never yet been ai tempted, After a list of the species with 
referente to one dekcripdon of each, and a list of the aynonyms, 
he proceeded to describe and make use of certain characters as 
an aid in the cl is Si flea lion of the species , Ihc number of ray«, 
of iiiadrcponform plates, and of amlmlacral spines forming (he 
more nuportanl, and the form and character of the spines the 
less mijoriant points. The author then proixised a mode ol 
formulating lesults by (he use of cenam symbnje:, and concluded 
by describing five newr species. — A cuuimuincation was read 
from Dr M. Watson, F Z S , containing some obscrvalions on 
the anatomy of (he generative organs of the spotted hyiena, in 
continuation of a iievioiis paper on the same sulqect. — Mr. 
Oldfield Thomas, F.Z b , read a memoir on the Indian species 
of the genus Mitj, The present paj er was an attempt to clear 
up the existing confusion in the synonymy of the Indian ^pcae^ 
01 this genus ^'f which the author recognised about nineteen ns 
valid — A communication was read from Mr, Edgar A. Smith, 
containing remarks on some specimens of Cypraa decipiens^ 
lately received by the British Museum — A second paper by Mr. 
bmith contained ihe de^cnplioii of two new siiecies of shells 
from I nke Tanganyika — Capt. G. £ Shelley read a paper 
containing anacciunt of seven collections of birds recently made 
by Dr. Kirk in the little explored regions of Eastern Africa 
Two new species were proposed to be called Coccystes tdbo- 
TMtatvs and Urobrachya Zanstbanca^^Mr. Arthur G. Butler, 
F.Z b., read a paper on a collection of Lepidoptera mode in 
Western India, Bcloochutan, and Afghanistan by Major Charles 
Sn mhoe. The collection contained eximples belonging to three 
new genera and fifteen new species. 

ChemlcBl Society, May 5.— Dr. Roscoe, president, in the 
chair — The following pajers were read: — On tfae action of 
humic acid on atnUiSphenc nitrogen, by E. W Frevost. The 
author has re^^cated some of the experiments of E. Simon 
{Land, Vers . 5 /a^j.xviii ) on the above action ; he is quite unable 
to confinn the re^uha of ibat invcfatigatoT, nnd concludes that 
under ordinary cnxurnstanceB no formation of ammonu takes 
place when humic acid and nitrogen are allowed to remain In 
contact. — Ou the active and inactive aroylamlnes coirespondi^ 
to the active and inactive aloobola of fermentation, by R. T 
Plimpton. The author has prepared and examined the mono-, 
di-, and triamyl amines and some of their compoands. The 
active amylamincs polarise strongly ; their sails do not crystallise 
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BO well u thobe of the inactive amylamineB , there U also Rome 
diAerence In the bailmf-points and specific gravities of these 
two claues of bodies, — On the action of sodium alcoholates on 
fumarlc ethers, by T. Fardie. An acid is formed which is 
an cthylethcrnialic acid isomenc with the monethylmalate of 
DesmondiBiT, The action of sodiam isobutylate on iso- 
butyl fumarate was also studied; an isobutyluialic acid was 
formed. — On the products of the action of alkalies on cthylic 
3 ethylocetoBuccinate, by L T. TbornCi An cthylsucciiiic acid 
was obtained by the action of strong potash identical with that 
obtained from the a succinate , with weak potash 5 per cent 
o-cthyl-3-aceto-propionic acid was obtained, which on boiling 
gave off water and formed a body C7lIioOg — On some carbazoi 
compounds, by C H Rennie and W. R. Hodgkinson The 
authors have studied the action of potassium carbazoi on ethyl 
chlorocarbonate ; a new urethane was obtained. 

Geological Society, April 27 — R Elliendgc, F.R.S., 
president, in the chair,— Samuel Gerrard Kirchhoffer, Arthur 
Henry Shakspere Lucas, and l.ieut. Frederick Thomas Nelson 
Spratt were elected Fellows of the Society, The following 
commiinications were read — On the precise mode of accuinula 
tion and dcnvalion of the Moel Tryfan sliclly dtpobita , on the 
discover of similar high-level deposits along the eaBlem slopes 
of the Welsh mountains , and on the existence of drift-rones 
showing probable variations 111 the rate of submergence, by D. 
Mackintosh, F.G S — On the correlation of the Upper Jurassic 
ri:icks of England with those of the Continent, by the Rev J. F 
Ulake, M A , F G.S. Fart I, the Fans basin This was an 
attempt to settle the many questions of correlation ansmg out of 
the detailed descriptions given of the various localities in the 
Paris basin where Upper Jurassic rocks are developed, by a 
consecutive survey of them all , uudertaken by the aid of a 
mnt from the Govern uent bund for Scicatiric Research” 
In previous papers the names used for the great sub divisions 
and their boundaries were adopted without matenal modification , 
in the present such modihcalioiis were proposed as may bring 
the English and Continental arrangements into harmony Five 
distinct arear were cunsideied in llnii papci -(i)The southern 
range , (2) the Cliarentes , (3) Normandy , (4) the Pays dellray , 
( J) the .ilaulonnais From this study il was ^troiioscd — that the 
“Lower Calcareous grit" and almost all the Coralline oolite 
shoiill be pheed in the Oxfordnn sene, as the upper division, 
under the name "Oxford Grit” and “Oxford Oolite” , that the 
Corallian c^nsl^t•> of two parts, the Coral Rag and the Supra- 
coralline bed*! , that the Kimmend^ian should include the 
Astartian and Virguhan, the Pterocernn being a Ruhzone , that 
the “Upper Kimmerid^e” and the Hartwell clay, with tlic 
“Portland sand,” should make a new sub-division to be called 
Rolonian, the norlbrrn and southern types being both repre- 
sented at Boulogne, which may be divided into upper and lower , 
and that the true Portland limestone and the Purbcck be united 
into one group, os Lower and Upper Fortlandian ; the fact nf 
the latter being freshwater being paralleled by parts of the 
true Portland having that character — On fossil chiloatomatou'i 
Bmzoi from the Yarra-yarra, Victoria, Australia, by Arthur 
William Waters, F.G S. 

Anthropologic tl Institute, April 26 —Prof W H. Flow'er, 
F.R.S., vice-president, in the choir — Mr J E Price exhibited 
a collection or bones of man and other animals discovered by him- 
self and Mr, Hilton Pnee at the Roman villa at Brading, Isle 
of Wight The bones had been examined by Prof Flower, who 
r^orted that they were all in much the same state of preserva- 
tion, and probably all contemporaneous. They consisted of (1) 
Man ; fragments probably of one and the same skeleton From 
the condition of the bones it is certain that the individual w as 
aduh and probably of middle age and about the average stature, 
(2) Dog T Numerous remains or at least three individuals, all of 
nearly the same age and size, not more than half grown, having 
onlv the milk teeth In place. (3) Ox ■ Young. (4) Horhe ■ One 
Incisor tooth. — Mr. A. L. Lewu read a paper on some archaic 
itrurtuRi in Somersetshire and Dorsetshire The author, in 
spealdng of the oreit stone circles at Stanton Drew, near Bristol, 
matloned the daborate aaironomical theories which had been 
propounded eoDcemiiig them by antiquaries of the last century, 
and ' aaid that, while ha had no belief* in them, he thought 
that the larger stone drdes, of which this group wu a speci- 
DWiiv hod been nsed as places for solar worship; there was in 
nearly all of them some special reference to the north east, the 
quarter in which the snn rose on^the longest day; in some, 
noWever, there were outlying stones towards the south, and this 


was the case at a circle at Goiwell in Dorsetshire; these stones, 
whether to the south 01 the north-east, were evidently so placed 
for some special object, as the number of instances in winch 
they occurred was loo great for their position to be merely 
accidental The paper was illustrated by the exhibition of pUn, 
model, and some worked flints, &c , found by the author at 
some of the monuments mentioned by him — Mr G M Atkin- 
son read a paper on a new instrument fur determining the facial 
angle A needle is m’.ertcd into each optic foramen, and fixed 
at a point in the centre of each orbit , the needles are connected 
by an axle with flat ends which slide on the needles , an index- 
pointer is attached to the axle in the middle, and is in the same 
visual horizontal plane ns the needles A bar, carrying a semi 
circular protractor, is constructed to be affixed at llic centre point 
of the protractor, and to have free movement 111 a vertical plane 
alongside the Index-pointer If this bar-protractor be placed in 
position on the skull so as to touch the ophryon and alveolar 
points, the number of degrees in the facial angle, by thiii 
method, will be indicated by the index-pointer on the pro- 
tractor. — The Rev W. S Caiger read a paper on Thomas of 
Aquinum and anthropology 

Royal Microscopical Society, April 13 —Prof P Martin 
Duncan, F H S , president, in the chair — A paticr by Mr W 
H Shruhsolc and Mr F Kitton, on the diatoms discovered by 
the former in the London clay, was read Also one by Dr. 
Anthony, on sliding stage diaphragms — Tlic other subjects 
discussed were E llallier’s view of the cause of the movements 
of diatoms, the “Society" standard screw, Avtphiphm a pellu- 
cida illuminated by the vertical illuminator, and the struct lire of 
wood-sections exhibited by Mr Stewart — Mr. Powell exhibited 
an oil-iminersion | inch objective of the exceptionally large 
aperture of I’47 N A. (10= iflo“ in air) 

EDiNHURfnr 

Royal Society, April 17 — Sir William Thomson, honorary 
vice-president, in the chair — Prof. Helmholtz, in an interesl'ng 
coinmunicatinn on electrolytic conduction, staled that (he expen- 
ments he was about to describe were a continuation of experi- 
ments he had formerly made in connection W’ltli certain oliiections 
that had been urged against FaradayN law of electrolysis. He 
had already shown that a feeble galvanic current could be passed 
through an electrolytic preparation of acidulated water, even 
though the electromotive force was not sufficient to decompose 
the water. The action of such a current would be, in the first 
place, to coat the electrodes, the one with hydrogen, the other 
with oxygen. The hydrogen however speedily combined with 
the free oxygen in the air and liquid to form w^ater, while the 
oxygon on the positive electrode as speedily dissipated itself. In 
this way the polansalion in the electrolytic cell was kept down, 
so that the original current was never wholly destroyed In the 
larer experiments Prof Helmholtz had completely removed the 
air from the neighbourhood of (he electrolyte This was effected 
by an ingenious use of the property posse<^sed by palladium of 
holding large quantities of hydrogen gas in Us pores With this 
speciatly-prcparcd cell he found that a feeble current passed 
turough it fell down to zero in a very short time, the difference 
of potential due to the polarisation of the electrodes quite 
balancing the on^nal electromotive force. On throwing off the 
battery the polansed electrolytic cell showed on a delicate gal- 
vanometer a reversed current, which rapidly fell to zero from an 
intensity equal to that of the original current before polansation 
set in. Another result to which his researches had led him was 
that there were no chemical forces acting between the molecules 
of an electrolyte other than those that existed in virtue of what 
might be called their electric charges — a result which cannot fail 
to have an important bearing upon the question of chemical con- 
stitution,— Sir William Thomson communicated a short paper 
on the average pressure due to impulse of vortex-rings on a solid 
When a vortex-ring is approaching a plane large in comparison 
to the dimensions of the nng, the total pressure over the surface 
Is Ml/. When a ring approachci such a surface it begins to 
expand, 10 that if we consider a finite portion of the surface the 
total pressure upon it due to the nng will have a finite value 
when the ring is close enough. In a closed cylinder any vortex- 
riiig approaching the plane end will expand out along the sur- 
face, lonlng in speed as-lt an does, until it reaches the cylindrical 
boundary, along which it will crawl bock, on rebounding, to the 
other end of the cylinder As it approaideB, i^ will therefore 
exert upon the plane inrface a definite outward pressure, whose 
time-integnl is equal to the onginal momentum or the vortex, and 
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■ preciKlj equal presbure it leavea the ^nrFace. ilencc, m the 
coae of myntul^ of Tortex-nnfp^ bombarding such a plane surface, 
though no individuol vortex-nng leavei the surface immediately 
after colli^iou, for every Tortex-nng that get? entangled in the 
condenaed layer of drawn-out vortcx-ringi another will g^t free, 
so that in the statistici of vortex -imp acts the pressure exerted by 
a gas cnmpoied of vortex atoms is exacily Inc same as is given 
by the ordinary kinetic theory, which regard? die atoms om hard 
elastic particle^. — Prof, Tait, in a bnef paper on the cruOimg of 
glass by preshure, indicated certain r<-snlls he had oluained by 
experiments, which were in good accord vriih tlie matfaematicat 
theory of the strains to which a clo&ed cylindrical glass tube 
under high pressure is t^ubjccted. Of the three stresses, radial, 
tangential, and longitudinal, which may be regarded b? acting 
upon any elemenlai7 pnrtion of the wall of the tube, the two 
former have a shianng effect, to which the ciusbing of the tube is 
due. From the few experiments that had liecii completed it 
appeared that the shear required lo disintegrate ordinal y lead glass 
was about 1 ± 9^. — l*Tof J lllylh gave an accoiint nf experi- 
ments which he had mode on the cause of the sounds pioduced 
in the microphone receiver lie also exhibited anolhtr form of 
telephone, in which the vibrating incmbrane vi-is attached rigidly 
to a copper wire dipping iniii a Lnhimn of mercury M'hieh foimed 
along with the wire part of the circuit The indnclivc effect of 
the Lurrert on itself caused the wire and the attached membrane 
to vibrate in exact corrc^pniidcnce with Oil vaiialioii, of the 
current 

Tarts 

Academy of ScicnccB, May 2. — M Wurtz in the di.iir. — 
'The following papers were read- — Note on a property of the 
indicatnx, rclitivc to the mean curvature of convex surfaces, by 
M haye, — On the inverse electromotive force of the voltaic arc, 
by M Jamm. With a continuous battery current this inverse 
force presents a resistance to be first oveicoine, but with alter- 
nately contiary currents from a magneto-machine renewed at 
least 500 tunes pei second, the cunent at each inversion profits 
momentarily by the inverse force called forth during the previous 
I mission. Hence the ptissibility nf lighting several arcs m the 
-nme cinuir of a machine (and llic numbci increases rapully with 
the veb city) -Formation of a rainne zoological station in the 
F astern Tyrenccs, by M dc Laca/c- Mutluers Some proposed 
htirlKiur alterations at Port Veiidres Jed (he nntlior to look about 
fnr another suitable locality Bin>uls-sur-Mer made premipt 
applmution, with generous othrs of help m the case ol being 
choarn. The Pnri Veurirc? aulhoiiUes were also urgent. At 
Terp'gnftti the jirojectv.is cordially received 1 luih pruiniscs 
hvve been made of a capital of 32,000 fraiicv, an niinUdi sum of 
750 franC', a site, a boat, and I he product of a siibsciiption 
I he Tiesidcnt expressed the satisfaction of the Academy — Ihe 
derangements of progression, of station, and uf equilibration 
arising in cxjierimcnt^ on the ^einiciicular canals or in mala- 
dies of these canals, are not the elfccis of these, hut | 
of the influencL they have on the cerebellum , note by 
M. Boiullaud —On the inequalities with long neriodi in 
ilir rarivemrnts of heavenly bodies, by M, Gyldcn — On 
the alratigraiihic senes of rocks which form the ground in 
Upper Auvergne, by M Fouque. Apart from unimpoitant 
dons of Miocene ba^ait the series of volcanic rocks iheie com- 
prises two distinct period*-, both commencing with strong projec- 
and eruptions of Irachytic and aud Andesitic rocksi, and 
terminating with very basic eruptions, porphyroid basalt and 
basalt of plateaux — Examination of come artihcml products 
obtained by James Hall, by MM. F'eaque and Levy, Living in 
the end of last century, he Rccms to have been the first who 
artificially reproclnced an eruptive crystalline ruck (viz , whin- 
stoue). — On salicylic acid and its application^, by M Schliim- 
berger Inter aiia, it h^ii been given daily to animals in some 
places for yean ns a proteebve against contagious disease. To 
lircstrve beer it u introduced twice, the first dose being only 
suthcient to act on lactic ferments, not yeast, a second dose 
prevents the alcoholic degenerating into acetic fermentation. 
The two rlo^es together amount to not more than yvhrr ^ ^5 
gr jier litre It 11 estimated that 5,000, OCXS hectolitres of wine 
were salicylised in France in 1880 — Observations of the comet 
f 18S0 (Pechule) at Pans Observatory, by M. Bigourdan. — On 
the principle of conacrvation of electricity, or lecond principle of 
the theory of electric phedomena, by M. Lippnunn, The 
algebraic sum of all the almultaneous vanationa of charge ia 
alwayi ml. Hence the lum of the quanbtlea of free eleotncity 
is invariable, since iti total vanabon u alvriys equal to 
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zeru. This law extends to all the phenomena hitherto 
studied M Lippniann translates it into analytical language 
—On the protobromide and protoiodide of chromium, and on the 
oxalate and protoxide of chromium, by M Mois"iiii —On the 
ocetylic derivatives of cellulose, by M, Franchimont — Action of 
sulphuric acid on nceLic anhydride, by the same — On a reagent 
fitted to distinguish ptomaines from vegetable nlkaloids, by MM 
Brouardel and Bouimy. This reagent is ferncyan^e of 
pntaiisinm, m hitb, m iiresence of pure organic bases produced in 
the liborrttory or extracted from a body after alleged poisoning, 
IS not any way modified, but when brought into contact with 
ptomnines (cadaveric alkalies) is changed at once to fernicyanidc, 
and then becomes c-apable of forming in'll ssian blue with salt? 
of iron. — On a combination of iodoform and strychuine, by 
M. Lex trait — On some Fclsimrs of the valley of Bagntres de- 
Luchon (Haate-Ciaronnc), by M Filhol — On the physiological 
and pharmaco-ilierapic elTecls of inhalation of oxygen, hy AT 
llnyem Inhalation of oxygen is a useful auxiliary to LrenLiucnt 
of chlorosis with iron The action us similar to that of hydro- 
therapy, which stimul.itc-i the nutritive niuvcnient and the forma- 
tion of red cori u^clc'*, without sensibly modifying the individual 
alterations of lliesc elements The method cffecbially sup[uc<;ves 
voiiiitiiig when not caused by organic lesion of the btomach — 
On nn approaching scientific voyage In the whale fishery of 
Vad'^o, by M. Toiichct Vadso is on the cist const of Fnnnark 
A steam advice boat, I c Coiigny, has been placed at M, Touchet’s 
disposal hy Government 'J he maiine fauna and Mnia and the rocks 
of the Varan ger hord will he studied, and certain questions in 
the biology of fishes especially. — Migraiioii of the puceion of 
the pojilar (fursariWi^ Lin ), by M. Lichienstcin — 

TriLhiTiiC encysted in the intesiinal walls of the jng, by M 
Chatin. — Sludy on some points of the anatomy of SUfuo^lis 
siti/n/d^ by M Riet*ch — On two iiictenis observed at Noimon- 
en lliierache, by M. Ibuclrin 

Vii:nna 

Imperial Academy of Sciences, May 5 — L Fit/ingtr in 
the chair — Tht following papers were read — F Steiiidachnei , 
contributions to the Knowledge of the nvei fishes of Soiitli 
AiiiLriLB, Fait 111 , icbtliyolngical contribulmns, Fait xu, by tht 
same, — Dr. Karl KiLluer, contributions Lo a precise knowledge 
of ctll-ri cmbrancs of the fungi — Dr K Benedikt and v Iliibl, 
on flinilra- and tiinitroresorcin — K- Fischer, on the salts of 
resoiciiisulphoniu acid. — Frof H Duri.gt , on liodici (liguren) of 
foui dimensions. — A. Brezn a, tm the metenr-inm of Btdson de 
Mapimi — Di T Domac, on hexylene of mannile — Prof 
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" A BOOK OF THE BEGINNINGS 

A Book of the Be^innin^s. By Gerald Massey. Two 
Vols. (London Williams and Norgale, 1881 ) 

I N two large volumes Mr, Gerald Massey has collected 
together all the principal facts known about Egypt, 
with a view to trace the origin of mankind Some 
portions of his theories are undoubtedly correct, especially 
(hose which go to prove that the Egyptians are the oldest 
known histoncal race, that they are an African people of 
a peculiar type, and by no means an Asiatic tribe filtered 
through the Isthmus of Suez, and in course of time build- 
ing up a Semitic population in Africa ; that evidence 
of their primitive development is to be found in their 
physical type , for Mr. Massey is a decided evolutionist, 
and regards man as evolved from some of the anthropoid 
apes, especially the black races, whose colour he considers 
marks iheir animal descent , that flint and stone weapons, 
principally of the Neolithic period, have been found in 
Egypt at different points is undoubted , and that the 
aboriginal inhabitants of the Nile Valley gradually rose 
to a higher state of civilisation, and that without a 
foreign predisposing them, is probably true When how- 
ever the author leaves the realms of ethnology and 
dashes into philology his results are startling, and his 
deductions so wend and transcendental that they fad to 
command acquiescence It is the rash seizing of any 
word in any dialect which is totally inadmissible, as 
from such aibitiary selections any absurdity may be 
perpetrated. 

Still more extraordinary js the separation, arbitraiy as 
it appears, of dissyllabic words into syllables, and com- 
paring each syllable with any Egyptian one that will give 
such a meaning as the inquirer wishes To such pro- 
ceedings there are no limits, and some of the results are 
grotesque. The first requirement in the study of a 
language is to separate the anginal from the introduced 
words, and to apply to each a distinct etymology. In all 
languages nouns arc of uncertain ongin, verbs andorigin.il 
inflections, affixes and prefixes are more typical. Such 
derivations, for example, as butter and butterfly from the 
Egyptian Put^ “ food,” and Tt r, en tire " or “ total,” and moth 
from the Egyptian Afi/f, "death," and cooper from the 
Egyptian Kheficr^ "a bottle,” arc too far-fetched to entitle 
them to the designation of philological deductions But 
With all this straining at gnats the number of English 
Words, whether original or derivative, which can be 
tortured into supposed Egyptian origin, is remarkably 
small. Objecting, as is imperatUe, to all such vain 
ddusions, it must be admitted that the author has a full 
right to oppose that system of comparative philology 
which has been built up from the Sanskrit, the supposed 
oldest representation of the Aryan languages, to the 
atter neglect of the older Egyptian, Sumerian, Baby- 
loniani and Chinese. The stately edifice built upon the 
sand of Sanscritism already shows signs of subsidence, 
and will ultimately vanish like the baseless fabric of a 
vision. For by it not the study of the general laws of 
apeechi but only of a comparatively recent development is 
eidiibited, The weakness of the author is however equally 
VoL. xxrv.— No. 603 


manifest here, as he deals iVith languages which he does 
not understand, and institutes comparisons on imperfect 
data, nor does he seem to be aware of the knowledge 
recently acquired of a prehiitonc Chinese He is however 
right when he points out that such a Hebrew, not British, 
name as Adam is moi'c likely to be derived from Tem or 
A tern, the Egyptian word for "creator" and "created" 
being, than the Sanscrit Adima, proposed by Max Muller, 
the more so that the Pentateurh abounds in Egyptian 
words, and Sanscrit philology is vainly and ridiculously 
applied to it But in ti eating of the Egyptian word for 
cat and its vocative form pussy, although the different 
forms cited may amuse those interested m the "great cal 
question,” the learning expended is not on an original, but 
an introduced woid The cat was doubtless an African 
and Chinese animal unknown to the Gieeks till a very 
late penod, not intioduced till late into the houses of the 
Romans, and not seen on Eg>y3tian sculptures as a pet till 
abouti5cx5nc The immense deal of reading and the 
fanciful comparisons of the section of the Egyptian 
names of personages are too daung and startling. No 
doubt there is a peculiar fascination in playing with words, 
and if the couibinations arcneither correct nor harmonious, 
they aie at all events amusing, as to find that the Chinese 
expression feng yuc is the same as the word fiend, after 
all only the Egyptian f'ntf, and ” old Bendy,” the English 
nick-name foi the devil The same remarks may also be 
applied to the attempts to refer Bntish symbolical customs 
to Egyptian names, and tht‘ uleiiLification of the Egyptian 
deities in the Biitish Isles, although a gre^t deal of 
reading has been wasted In the wriggling over the word 
'lasc on British coins, the well n own abiidgment of 
Tasciovanus, the father of Cunohelinus, 01 Cymbelin, 
there is an unusual degree of floundering It is referred 
to the Egyptian word tes and the English Atf, a reaper, 
and this example will give an idea of the manner in which 
the subject is treated. At some spot in Herefordshire 
certain services were performed over " old Tom ” — not the 
spirit, but as the departed year was called ; and this is 
supposed to be part of the myth or legend of the Egyptian 
god Atiim, or the Creator, Tom in the game of noughts 
and crosses, and so is Tommy Dodd The only difficulty 
IS to conceive how such a transfoimation can have got 
into any English head, for the word Tom suggests a 
vulgar familiarity and a contracted form of Thomas , 
and in the same strain run on the consideration of 
the types, names, and similar subjects, all on the same 
plan From the consideration of Egyptian origins 
111 Britain, a more than doubtful thesis, Mr Massey 
however goes into deeper water when he ventures on 
Egyptian analogies in the Hebrew senptures, although 
the subject is by no means novel, and has been men- 
tioned by various Egyptologists, Chabas, Dc Rouge, 
Ebers, Brugsch, and olhcis, besides the extensive use 
of Egyptology made by German theologians. The 
identification of biblical personages is another of the 
attempts of the author to grasp at faint analogies with 
Egyptian words that might possibly be compounded 
into the Hebrew syllables forming the Hebrew names , the 
slightest probability is grasped at as if an absolute proof, 
with the undaunted boldness of a preconceived theory. 
Such researches may dazzle those unacquainted either 
with Egyptian or Hebrew, but it is more than doubtful 

D 
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If auch averments will commend themselves either to 
Egyptologists or Hebraists ; they are so transcendental 
that they do not belong to the domain of pure or com- 
parative philology, but appertain rather to the province 
of comparative mythology, and the interpretations 50 
liberally accorded of the myths of one nation by the 
philology of another. They resemble tJie labours of the 
school of Bryant, which expended so much learning, 
obtained such few results, and established no important 
fact So with an imnieiise amount of Egyptian reading 
and learning the real amount of new facts acquired by 
ingenious comparisons is small, not to say of the most 
doubtful character Amongst one of the most startling 
ideas 15 that the Arsu, who ruled during the anarchy 
which preceded the reign of Setnethk or Nekhtset, is no 
other than Moses The search for Muses amongst Egypt- 
ologists has been most exhaustive, and Prof Lanth, who 
also belongs to the imaginative rather than the critical 
school, has long ago thought that he idcntihcd not only 
the Jewish lawgiver, but all the members of his family, on 
an Egyptian sepulchral tablet It is needless to remark 
that no other Egyptologist recognises m the polytheistic 
worshipper of Apis the monotheistic leader of Israel 
No doubt many identical verbal roots occur in Egyptian, 
Assyrian, and Accadian , those of Hebrew and Coptic have 
already been pointed out and alluded to , still the lan- 
guages are essentially distinct in their constructions, and 
belong to dilTcrent families The Assyrian may be classed 
as the oldest form of the Semitic family, at all events the 
Babylonian must be considered so Greater difficulty 
indeed exists about the Accadian, which has been re- 
ferred with probability by some to the Ugnan family of 
languages, and with doubtful success by others to the 
oldest Chinese, as the theory is based on the comparison 
of few words, some of which are of uncertain meaning, 
and they cannot be historically traced as the descendants 
of one another. Some of the Accadian nouns, indeed, 
resemble the Finnish, but the verbs arc totally dis- 
similar Many Egyptian words, however, it would appear 
from the comparative table of Mr. Massey, resemble 
Accadian, and this may be considered a new departure, 
and one perfect!)' legitimate, as the two languages may 
have started from a common origin ; indeed by some 
linguists the origin of the Semitic has been referred to 
Africa ; but as already clearly pointed out, although cer- 
tain phases of construction ally the Egyptian with the 
Semitic languages, there is not the most remote similanty 
With the Accadian, which Is not only of a totally different 
family from the Semitic, but also the Egyptian or 
Hamitic tongues When however Mr. Massey claims to 
trace Egyptian words in the Maori, he has no doubt been 
more fascinated by the theory of the Egyptians belonging 
to a primitive continent subsequently broken into the 
islands of the Polynesian group than the actual coinci- 
dences of the two tongues or the similar words in the 
two languages It must always be remembered that, like 
the Chinese, the Egyptian is a very poor language, and 
expresses a great variety of ideas by a single mono- 
syllable . no wonder, then, if coincidences occur. The 
African origin of the Maoris of course demands further 
consideration. Etbnologically and philologically they 
were formerly classed as a probable offset of the Malay 
race, but how Egyptian words passed to them is another 


question. Some words certainly look like Egyptian ; but 
that IS not sufficient, as some Egyptian words resemble 
those in all other languages. 

More in accordance with probability is the hypothesis 
that Egyptian words may be found in all the African 
languages, although their structures differ. This has 
been long recognised as a fact in the Berber, and also in 
some of the other African stems, but again the great 
difference of structure and the doubt how and when the 
Egyptian words were introduced cloud the inquiry in in- 
vestigating languages that have had no inscriptions or 
written literature Yet the old Egyptian must have been 
a development of one of the old African languages which 
subsequently became extinct 

Notwithstanding the difference of opinion about the 
results and the methods by which they have been ob- 
tained, great credit is due to Mr. Massey for the ingenuity 
with which he has endeavoured to build up his theory 
and, to hi5 mind, discoveries He has read through all 
the principal woiks on the subjects he treats, and his 
collection of words, legends, and data is enormous. He 
has produced a work which will be read with pleasure by 
some, with amazement by others, and incredulity by 
specialists He has taken all reasonable care to insure a 
fair and coirect list of words and facts . yet for all that 
the embroidery of his particoloured threads has pro- 
duced a weird and grotesque pattern of strange and 
fantastic conceptions such as might have been planned 
by elves or fairies to dazzle and bewilder mortal imagina- 
tion as much as to amuse and delight themselves It is 
too warm and rosy for the chill glance of science 


THE SCOTTISH CELTIC REVIEW 
The ScotUsh Critic Review No r, March, 1881 , pp. 
80, 8vo (Glasgow James Maclehose ) 

T his is a quarterly review of which the first number 
has just appeared, published by Mr Maclehose of 
Glasgow, but the name of the editor is not given, nor of 
the waters of the articles The work however is done in 
a way which shows that there are at least a few persons 
in the North who feel a deep interest in Celtic philology 
and the language and literature of the Scotch Highlands. 
The programme is an excellent one, and embraces among 
other things Che application to the study of Gaelic of those 
methods of in\estJgation which have been so fruitful in 
the fields of English and German philology. It is 
intended also to help, by means of translations, to make 
English readers better acquainted with Gaelic literature, 
and to collect for publication all fragments of unwritten 
literature which still may happen to linger in the High- 
lands, as well as to afford room for the discussion of 
questions relating to Gaelic grammar and orthography. 
This last, it seems to us, is a subject with which the 
Gaelic scholars of the Highlands trouble themselves a 
great deal too much. Modem Gaelic orthography, 
whether in Ireland or in Alban, is simply incomgible, 
and bad better be Jefr alone for the rest of the natural 
Lives of the surviving dialects, This involves no great 
inconvenience ; for no scholar who wants to understand 
the history of a Gaelic word ever thinks ,‘of being guided 
by any of the modern spellings which may be in use, but 
goes back to the Irish of the Middle Ages, or farther still, 
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(0 what IS technically known as Old Irish. It is some 
consolation to Englishmen to know that English ortho- 
graphy IS not quite the worst in the world, and that 
Tonald seldom writes, but that when he does he spells 
more outrageously than the most wayward spelling-book 
ever known in the land of the Southron. 

The philological articles in this review are very well 
done, and will be found very instructive, and specially 
adapted for beginners in the study of Celtit , but what 
we presume would most attract the readers of Nature 
in this number is the tale which it contains, published for 
the first time U was taken down some years ago in the 
Island of Tirce, the Terra Elbica of Adamnan’s "Life 
of St. Columba.” This is a summary of it —The King 
of Ireland's heir was reluming from hunting towards the 
evening, when he was overtaken by a shower, out of 
which came a big fellow with a fine steed and a marvel- 
lously handsome woman. The big fellow challenged the 
pnnee to play with him , he did so, and the big fellow 
was beaten, whereupon the prince took away his lady 
companion He met the same big fellow another day 
and beat him again , according to the woman’s advice he 
asked this time for the steed, which he took away with 
him home. The woman told him he would be beaten the 
next time, and how he was to act under his defeat. It 
happened just as she had told him, the big fellow 
laying him under charms, that he should have no rest or 
peace until he discovered how the Tuairisgcul Mor met 
with his death. He m his turn laid the big fellow under 
a charm not to leave the spot until he should reluin from 
the difficult expedition which was before him, and in which 
ever so many kings* sons had perished in former times 
"With the aid of the counsel of the woman he had taken 
from the big fellow, and with the assistance of her three 
wonderful brothers, to whom she recommended him, he 
managed to execute the first part of his business. On 
his way back on his horse, just as he had ridden through 
a wide loch and cut iC into two, he was met by a youth who 
made unheard-of ofifers for the horse ; according to previous 
advice he was to accept none of them, but to give away 
the horse only for a gp-ey old man the youth had at home. 
The hero of the tale carries the grey old man on his 
shoulders and is guided by him, but is always to do the 
reveise of what he says Each lime this happened the 
old man would say, '* That gives longer life to you 
and shorter life to me,” At last they sat down m 

a house, and the old man had to relate the tale 

of bis life, which was to yield the prince the in- 
formation he was in quest of. He said that he 

was one of the three sons of a king, who were tuined 
into wolves by their stepmother with her mallet of 
Druidism They avenged themselves on her by killing 
her hens, until she got all the sportsmen in the land 
assembled to destroy them, when they were driven lo 
shelter themselves under a big rock near the sea. There 
two died, and the surviving one, seeing a ship not far off, 
swam 50 near it that the captain ordered him to be 
picked up. By and by he became a pet of the captain's, 
who took him home to his wife. Some lime afterwasds 
she was confined of a boy, and the midwives, after 
dressing the baby, went to sleep, while the wolf lay 
quietly below the bed ; ere long he saw a big fist coming 
in through the roof and snatching the baby away. When 


the mid wives woke they smeared [blood on the animal, 
and laid the blame on it of having devoured Lhc child, in 
order to clear themselves of neglect. The captain was 
loath Lo kill his pet wolf The same thing happened 
another year ; but the third lime the beast watched, and 
beheld the fist coming m thiough the roof, when he 
seized hold of it, and tore it off at the shoulder , however, 
the other hand seized the child, but the wolf gave chase, 
and made ils way into a little island with a ca\c m it 
where he found thaf the robber was a giant The baby 
was under his arm, and the children previously stolen 
were playing in the cave. The giant being asleep, he got 
at his throat, and so the TuainsgeuI Mor found his death 
After relating how the three children were brought home 
to their father, the captain, and how he himself recovered 
his human form, the old man said " 1 am not to live 
any longer, throw me into yonder cauldron." The King 
of Erin's son now returned to the hill, where the big 
fellow who used to challenge him to play, lay with his 
bones by this time bleached by the wind and the rain , 
but when the prince told him how the TuainsgeuI Mor 
had been put to death he was gathered together, and rose 
from the hillock alive and well, while the young prince 
went home to marry the beautiful maiden who had 
enabled him to overcome all the difficulties which had 
met him 

We have read various Laics at different times containing 
similar incidents, but the only one we shall mention here 
is that of Pw>U, Prince of D>vcd, in Lady Charlotte 
(juest's Mabmogion," where it is related how he lost his 
first-born the night he was born , and how another prince 
of South Wales used to lose the colts of a remarkable 
mare he had about the same time. At last the latter 
watched, and cut off the hand that was m the act of 
seizing a colt through a window , but what we wished to 
come to was this — the time is specified in the Welsh tale, 
namely the first day of May every year. Possibly this 
may suggest to somebody who has made a study of such 
legends what they really mean , but wc abstain from giving 
any crude theories of our own on the matter. 


OUR BOOK SHELF 

Zivan^sma\H^f Luhtempfindmigen dutch St hall und 
venuandU Er^theinun^en auf dem Gebiete der iUideten 
Sinnfscmp/wdunj^en (Sensations of Light generated by 
Sound, and related Phenomena in the Sensations of 
other Organs of Sense) By E Bleuler and K Lehmann 
8 VO, pp. 96 (Leipzig Fucs's Verlag, 1881.) 

As the authors (two medical students of Zurich) were 
conversing on chenlfctry in the autumn of 1878, Dleuler 
beirg asked what was the appearance of celones (sub- 
stances of which acetone or naphtha is ihc type), got out 
of the difficulty at once by saying, "They are yellow, 
because their name conCams an t?." Lehmann, astonished, 
inquired uihat such an apparently absurd answer meant, 
and then found that from childhood Bleuler, on hearing, 
or even thinking of any vowel or word, immediately saw 
a colour, and that many of his relatives were in the same 
condition. Such was the origin of this investigation, and 
It is remarkable for having been carried on by one who 
always saw the colours (Bleuler) and one who never saw 
them (LehmE^n) Such appearances of colour generated 
4 >y sound are here called photisms^ while sensations of 
sound generated by colour are termed phonums^ and 
both are called " secondary sensations or perceptions,” 
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thA authors not knowing exactly m which category to 
plante them The authors have eicammed 596 persoaa 
^383 men and 213 womeD)j and found among them 76 
"positive" (that IS, capable of seeing phot isms;, and 520 
" negative " (that is, incapable of seeing photisms) This 
proportion is about 1 to 7 Particulars of the examina- 
tions of all ore given. The photisms for the same sounds 
diifer much from individual to individual, but remain 
constant for the same individual, as shown by receiving 
identical answers to thousands of questions after intervals 
of more than a year The photisms arc not always dis- 
tinct or of definite forms, but are projected on to the spot 
whence the sounds arise Other senses produce sensa- 
tions of colour as well as hearing , thus there are taste 
and smell photisms There are also emotional photisms. 
The authors are unable to give any explanation, but they 
are clear that simple association does not suffice, and they 
examine a number of suggestions made to them, showing 
that they do not account for cases observed. They them- 
selves tkink that the solution of the difficulty ts to be 
sought in the nature of nervous processes, but they do 
not admit that " secondary sensations " are psychopatho- 
logical This little book is full of curious and interesting 
details evidently connected with Francis Galton’s "ment^ 
images," and localisation and sometimes colouring of 
nun^rs in the mind’s eye The following account of the 
general conclusions obtained, given on the last page of 
the book, will show what a curious page of nervous 
physiology is here opened out. 

I Bright photisms are excited by musically high 
sounds, severe pain, sharply- defined sensations of taste, 
small forms, pointed forms Dark photisms by the 
contrary. 

2. Musically high phonisms are excited by bnght light, 
cLsar definition, small forms, pointed forms Deep 
phf>msms by Ibe contrary 

r Photisms with sharply defined forms, small photisms 
ana pointed photisms, are all excited by the sensations of 
musically high sounds 

4. Red, yellow, and blue are common colours of 

S otisms ; violet and green are rare, blue is of medium 
iquency. 

5. Thorough agreement of the separate assertions of 
different individuds does not occur 

6. Unpleasant primary sensations may excite pleasant 
secondary sensations, and conversely. 

7 Secondary sensations are scarcely more influenced 
by psychical circumstances than are primary sensations, 
and they are inalterable 

& The disposition to have secondary sensations is 
hereditary 

9. Traces of secondary sensations are widely spread. 
Well-developed secondary sensations could be established 
to exist for one in eight peisons examined 

10 Secondary sensations are not more frequently met 
with in psychopathically afflicted persons than in those 
of a normal condition. 


A List of European Birds, By Henry £. Dresser. 

(London ; Published by the Author, i88i.) 

This " List of European Birds," including all the species 
found in the Western Palsarctic region, has been very 
carefully revised by Mr. Dresser, and appears oppor- 
tunely on the completion of his gr^t work on the "Birds 
of Europe ” It win be most useful as a check Ust for label- 
Hog, or for reference in making exchanges of birds and 
bfaw eggs. The classification ii the same as that adqoted 
m the ^Srds of Europe,” and follows that of Prof. Hux- 
ley,. which still upears to Mr. Dresser to be the best as 
yet elaborated. The species are numbered consecutively, 
m order to facilitate reference. A very few alterations 
in the nomenclatufe have been made : 623 species are 
ewinented, and the list is published at the low price 
of one sbillTng. 


The Sea/j and WkaUs of the British Seas, By Thomas 
Southwel 4 E Z.S. (with Illustrations). (London: Jarrold 
and Sons, 1881.) 

This neat Utile volume, though it adds little if anything to 
our scientific knowledge of the British seals and whales, 
will be welcome to many as telling a good deal about these 
interesting mammals which could only be found after a pro- 
longed search through many of our scientific periodicals 
It will form a pleasant addition to sea-side libraries, and, 
telling what is known about these creatures, it may thus be 
the means of indicating what is not known about them, and 
so do something towards advancing knowledge. A good 
deal of the information in this lit lie volume appeared 
originally in the pages of Science Gossips it has however 
not only been carefully revised, but several additional 
woodcuts have been added It has also had the super- 
vision of Mr J W Clark and of the late £. R. Alston. 

The more advanced student would have liked a short 
chapter on the literature relating to our British marine 
mammalia, which perhaps in a future edition might be 
given, and an analytic key to the species of British 
cetacea would be a great help to those living in suitable 
localities who would venture to take up the study of these 
very interesting but not easily preserved creatures, 

A Sequel to the First Six Books of the Elements of Euclid^ 
containing an hasy Introduction to Modem Geometry^ 
%utth numerous Examples By John Casey, LL D., 
F.R.S (Dublin University Press Senes, 1881.) 

There are many geometncal results which are not 
directly formulated or stated in Euclid's Elements, which 
are yet constantly turning up in the solution of geometrical 
problems, and it is very desirable to have a handy book 
of reference, the propositions in which may be cited, so 
obviating the necessity of a lenrthy proof. The " Exer- 
cises on Euclid and in Modem Geometry" of Mr. 
McDowell is a useful book for this purpose, as all the 
propositions are fully worked out. Dr. Casey, in the 
course of teaching, has frequently bad to contend against 
the defect above referred to, and had to interrupt the 
course of the demonstration of an advanced proposition 
by turning on one side to prove some well-known result, 
because he could not cite Euclid as an authority for iL 
This handy little book, which appears to us quite up to the 
level of the author’s reputation as a geometer, is intended 
to meet this felt want, and paves the way to a deeper 
study of the modern geometry contained in the exhaus- 
tive works by Chasles, Townsend, Mulcaby. and many 
Continental writers. A great number of classical pro- 
blems ore led up to, end they themselves discussed ajid 
established The size and style of the book fit it for use 
in the higher forms of our schools, and more advanced 
students will find it a convenient book for citation 

Accented Four^Figure Logarithms and other Tables for 
Arithmetical and Trigonometrical Purposes and for 
Correcting A Itiiudes asm Lunar Distances^ with Formula 
and Examples, Arranged and accented by Louis D'A. 
Jackson. (London W. H. Allen, 1861.) 

Mr. Jackson is an experienced editor and computer of 
logarithmic tables, having already published " Accented 
Five-Figure Logarithms,*^" Pocket Logarithms and other 
Tables,” &c. Different calculations require diffeient 
degrees of approxiinatiODS, and^the computer leami by 
experience which kind of tables are best suited for the 
end he has in view. In his Introduction our author care- 
fully discusses the question, and states to what extent the 
present Cables are efficacious His system of accentba- 
tion appears to be a good one. Certainly it inturot a 
much closer degree of accuracy than is to bo got from 
ordinary foiir-fiyuFe tables. Each logarithm, on its face, 
shows whether it is in excess or in defect of^e true value 
(obtained taking a greater number of figiirss)| or equal 
thereto. The range of error seems Co be reduced to a 
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minimum. The worked-out exercises show that the mode 
of working is easy of apprehension and leads to correct 
results. A merit of the book, for frequent use, is that it 
18 bandy in form and very clearly printed 


LETTERS TO THE EDITOR 

\The Editor does not hold htmself responsible for opinions expressed 
by hu lorrespondents Neither can he undertake to return^ 
or to correspond with the writers op^ rejected manustnpis 
No notice u taken of anonymous communications 
[7^ Editor urgently requests correspondents to keep their letters 
as short as possible The pressure on his space is so great 
that it tr impossible otkenoise to ensure the appearance even 
of eommunications containing interesting and navel facts^^ 

The Bo-called ** Dunaen-Pump ” 

PaoF Roscoi, President of Lbc Chemical Society of Londonp 
m cnuxneraUng the works of his /nend Prof, Bunsen, says, m 
Nature of the 28th ult. Scientific \Voithie<t," vol, xxili 
p. 600) 

**To him we are also indebted for the apparatus for accclerat- 
ing filtration, the 'Bunsen-pump,' together with all its appliances, 
now employed in every laboratory.” 

This assertion requires correction. The pump used by Prof. 
Bunsen for accelerating filtration was invented by me, and not 
by Prof. Bunsen, as would appear from the use of his name in 
connection with it 1 d&cnbcd the construction of the water- 
air-pump distinctly and plainly in the Journal of the Chemical 
Society of London for January, 1865, under the title, ‘‘Re- 
UBTchei on the Vacuum - I The Instruments ” (not the instru- 
ment, u some will read], and I sent a copy of this paper to 
Prof, Bunsen, inscribed with a suitable allusion to our former 
relationship as pupil and teacher, during the spring of 1865, 
Three years later Prof. Bunsen published his paper, ^'On the 
Washing of Prccipitate-s,” in which he described again my pump, 
hut unfortunatdy omitted to ^uote my paper of 1865. 

The following is a translation of Prof. Bunsen’s own words — 
“ To create the diffurence of pressure for fihration one cannot 
employ any of the air pumps commonly u^ed, especially not the 
mercnry-alr-pump, as the liquids to be filtered cont.iin not 
imfre(mently chlonne, sulphurous acid, sulphuretted hydrogen, 
and other EUbitances, which would destroy the metallic portions 
of the apparatus 1 therefore employ a w ater air-pump con- 
structed of glass on the principle of Spiengel's mercury-air- 
pump, which for all chemical purposes is, as 1 believe, preferable 
to every other apparatus for air rarefaction, where it suffices to 
rush the rarefacUon no further than to a pressure of mercury 
hum 6 to 12 millimetres” (>4 /Iff Chem , 1868, vol cxlvili 

The peculiar stresi laid here on the useleasness of mercury-air- 
pumpa, and on the fact that chlonne attacks mercury, combined 
with the omission of all reference to my paper, where both water 
need glass are mentioned, gave to Prof. Bunsen'ii description of 
the Inatrument a colour of originality which Prof. Roscoe (and 
with him many others) thmki right to support and to perpetuate 
by calling it the " Biinsen-pump ” 

Aj this misnomer has been already the subject of a diSLloiiner 
from Prof Bunsen (Naturf, vol, vii p 241), of remon trances 
both from myself (vol. vii p 241), from Prof. FranUIand 
(vol. XIV. p. jd), and from others, I am sorry to see that Prof 
RoKoe should con'inne to use this deMgnation, which is in- 
tended to honour an ** employer” of the imtrument, which hurts 
the feeliiM of iti inventor and deprives him of his only reward 
—the Boturactioii of being credited with having placed a useful 
lervant at the disposal of ‘cience and industry, 

If any other inventor leas emineat than Prof. Bunsen had 
made the oaoiBBion which 1 have pointed out with much relitc* 
tance, no one would persist in giving hii name to my child, 
nor (revenpg the com) would anyb^y speak of a pump as 
Sprennls pump,” if 1 bad received from Prof. Bunsen the 
paper of 1865 and said in 1868, '* I therefore employ a water- 
air-pump conitruoted of glass on the pnnciple of Bunsen’s 
nncu^-tir-piimp.” h. SfrsKgal 

Savtle Qub, London, May 7 ^ 

[I have read the foregoing note of expostulation ftwiA Dr, 
Spmgelj and I regret that 1 have hurt hu snicepkibilitlcih That 
1 ^. Sprengel first ennncLited the pnnciple both of the water- and 
of the BOTcury-ur-pump no one oau mbt. Bat that Bunsen 


devised a water-pump suitable for filtration there can be as little 
doubt, Hence m -ipeakiiip of a *' filler pump” — as every cheunst 
knew I was doing^as contradistingui^^hed from an "air-pump,” 
I conceive that I am jii*>tified In UMng the wurds '* Bunsen- 
pnmp.” — H E. Roscoe,] 


Tide-Predicting Machines] 

The recent di&cussions reLpcLling tide-predicting machines 
have called to mind a very old invention of my own, which, 
although originally designed for a diJferent purpose, (.eems to 
me capable of solving the required problems with all attainable 
accuracy. 

I communicated to the British Association at Cambridge in 
1845 " A description of a Machine for finding the Numerical 
roots of Equations and Tracing a variety of useful Curves '* 
An abstract of that paper may be found at pages 3, 4, of the 
7'ramactions of the scclinni. About the same time 1 litho- 
graphed for private di<^tribution a more detailed account of the 
proposed machine, illustrated by diagrams. It begins with the 
remark that "rer<^ons engaged in testing theory by experiment 
have frequently denved great assistance from mechanical con- 
trivances, which give rapid and near approximatums wiihout 
the trouble, in every separate case, of going through tedious 
multiplications and additions The proposed machine would be 
capable of giving values of coi {nO + a)], or of tracing the 
curve p ^ QOS (nf + a)].’' 

At page 2 u IS sliown bow it was proposed to trace the curve 
p — a + b cos {nS + a) It is then remarked that, in the same 
way, it would be possible to trace the curve p = a + b cos 
{n6 -1- o) + / 5 j cos («,f + aj) cos («,f + Oj,), &c Then 
follow a variety of siigge- turns for ihe practical use of the 
instniraent, and at page 7 there irc the fallowing sugge^tmis for 
the construction of a machine — 

“As toothed wheels cannot be employed to turn the circles 
(yf]), &c., I have made u':e of a combinaiiun of the endless 

<;crcw and toothed wheels so that the error of the wheels is 
almost destroyed II (Fig ) rcjjresents a handle attached to an axis 
on which are mounted toothed wheels ti t^t^ . . which gear with 
the wheels 7 *, 7|, &c., mounted on separate axe^, each having a 
portion of a very accurate icrew These act on the circum- 
ferences of the circles {jl^) (yfg), &c , and cause them to revolve uni- 
formly, as Ram<-den’s dividing engine, &c,” ITie large diagram 
shown four of these {A) circles each of which gives one term, 
b C08 (n9 + a), and thefe terms are summed hy the help of a 
chain, such as is U'-ed to wind up watches, ]ins-ing over pulleys 
carried by frame!] free to oscillate m parallel direction^'. I inclose 
copies of the lithographed description of the instrument 

May 9 F. Bash FORTH 

Sound of the Aurora 

In Nature, vol. xxni p 484, one of your correapondents 
speaks of the cound of the aurora as “ crackling,” or aa thnt of 
"the dickering of bln7ing fire,'’ while another dej^cribea it as 
like the "ru<^lling or switching of silk.” On Monday, April t2 
last, there wa<i an electnc &torm here, and at 7 p m. when I 
walked home (the bh^ing lightning leaving but momentary 
intervals of daiknebs), 1 heard all round me the Ci'mstant crackling 
or rustling of blaung flames Towards the norih-we<t across a 
low BTC near the bonsnn pale sheet lightning swayed quickly to 
and fro. There was no rain at the time, that came heavily 
afterwards The soimil of fl.imcs was close round me, and 
others had the same expenrnce No one 1 can find has ever 
seen lighlnmg so completely fill the air or henrd such strange 
sonndb, F C. CoNsrAflLt 

Karachi, April 25 


Meteorological Bibliography 

1 AM compiling a classified hibliogiaphy of metearoloncal 
science, and being desir mis of rendering it as full as 1 

should feel imioh obliged if you would intimate to meteoralaglFti 
that by sending copies of their to me they would do much 

towam helping on the work. Tile puUicatinn of thu bibllo- 
grapi^ has already commenced in "The Scientific Roll.” 

6, Kent Gardens, Ealing, W. A, Ramsay 

An Optical lUoiion 

There Is an exquisite optical phenomenon of which I (and 
doubtless many others too) would be glad to see a really tcicntiiic 


54 


NATURE 


\May 19 , 1881 


and physiological explanation, Cannot Bome one'of your nume- 
rous scientific cantnbutors favour us with one 7 

It ia this 1 Take a sUp of thin card about three Laches long 
and one wide. Bend up the two end inches at right angles. 
Perforate one of these vertical ends with a pin-holc, and the 
other directly and concentrically opposite with a square hole 



O&sttvf —rile pin may be placed h jriiintaJly, or in any pojitiani wiih 
Ihc fianie fejult 

about onc-eighth of an inch ‘square Place a &mall pin in this 
end, 10 that the head may be nearly in the middle of the square 
hole. Now apply this end to your eye and look through both holes 
at the sky, and you will see tnc pm apparently beyond the round 
hole and revers^ in position ' William Wilson 

Elrene, Chester, May 4 , 

[This very pretty experiment sccina novel The explanation 
is, of course, excessively simple What is seen is the shadow of 
the pin, thrown on the retina by the light diverging from the 
small hole. As the shadow is ercLt on the retina, it producer 
vi&ion of an inverted pm, This appears to be situated about the 
distance of most distinct vitfion (ten inches or so), and therefore 
behind the hole — Ed,] 


Lauabncl IIargilave, Sydney, should refer to Ihc letter of 
the Rev, R Abbay on the "Rayons de Crepusculc " in vol. xvm 
Pi 329, and the article^; and cjnespondence Lhcrem rcfcired to. 


SCIENCE IN CHINA ^ 

II. 

TT IS a gencrallj received opinion that the Chinebc 
language niesents extraordinaiy difficulties, both m 
Its acquisition by Europeans and in its use for the expres- 
sion of the more exalted ideas of Western learning The 
attempt to translate modern scientific or technical books 
into a language so ancient, so crude, and so unchanging 
IS regarded by many who have not given careful attention 
to the matter as almost absurd It is re ad ilv granted by 
them that such subjects as the doctrines ot Christianity 
or affairs of a political nature might be expressed easily 
in the language of a people among whom religion and 
diplomacy have for ages been earned to a considerable 
state of advancement But from the almost total absence 
of native scientific literature and pursuits there is neces- 
aarily a paucity of scientific terms, and this appeals at 
first sight to form an almost impassable barrier to the use 
of Cliinese for scientific purposes A little investigation 
however will show that this opinion is without foundation , 
and that from the time the early Jesuit missionaries 
commenced their compilations up to the present day 
no serious difficulties have been cxperLenced by foreign 
translators. 

The question of nomenclature, however, is one that 
naturally has to be met at the outset. If it were necessary 
to use only such terms as are to be found m standard 
Chinese dictionaries, or if it were forbidden to give any 
new shades of meaning to existing characters the task of 
translation could never be accomplished. But it must bo 
borne in mind that the Chinese, like other languages, is 
capable of growth. The increasing intercourse of China 

* By Ur John Fryir, Chief Tnpilatw to iheChuoM Ancnal. CoBtlouad 
non p 1C 


with Western nations is undoubtedly making vast additions 
to the number of words in current use. The Emperor, it 
IS true, has the power of deciding the exact manner in 
which characters arc to be written, and in various 
instances ceitam characters have been f 01 bidden to be 
written in certain ways , but he is powerless to check the 
changes and additions that are now fast taking place in 
the language all over the Empire. Where it has become 
necessary to express a new idea, or to give a name to a 
new object in Chinese, there has always been found a 
way of managing the matter more or less satisfactorily , 
and hence some very clumsy specimens of nomenclature 
are gradually becoming current, especially among auch 
natives as have much intercourse with foreigners. Of 
course all such new terms have to stand or fall on their 
own merits, and if radically wrong or misleading they are 
pretty certain eventually to be supplanted by better ones 
This is merely what naturally happens in the growth of 
all languages, and although many inconveniences neces- 
sarily occur when terms have to be changed, yet there 
seems to be no help for it It will be remembered that 
when the English language began to borrow largely from 
Greek and Latin, many scientific and technical terms 
were coined which have since fallen into disuse or been 
supplanted by others So it must necessarily be in 
Chinese with regard to the words borrowed from the 
English or other languages 

It ought, however, to be possible foi the pioneers of 
modern sciences and arts in China, by cxeicising great 
care and by working in harmony, to establish such a 
system of nomenclature that no very extensive alterations 
need be made in future years A Chinaman of ordinal y 
intelligence ought to be able to take up the translation of 
a work on such a subject as chemistry, for instance, and 
understand the nomenclature quite as well as a European 
of similar capacity, and, knowing nothing of chemistry, 
would understand the original when placed m his hands 
for the first time Every new term being explained or 
defined only when first used, it would of course be useless 
for an ordinary Chinaman to begin in the middle of such 
a work and expect to understand cvei^ thing he read. And 
yet not only Chinese but forei^ers have been known to 
tieat the translations published at the Aisenal in this way 
Finding the nomenclature unintelligible to themselves or 
their Chinese fuends, or their loacheis 01 writers, they 
have condemned all such attempts to express the higher 
blanches of Western learning in Chinese as useless, and 
have come 'to the conclusion that the study of European 
languages is the only way in which satisfactory progress 
will ever be made in China 

Before commencing the work of the Translation De- 
al tment It was seen to be necessary to establish a system 
> which the nomenclature to be employed should be 
determined, After considerable discussion the following 
plan was agreed upon by those who organised the 
department — 

X. Existing Nomenclature . — Where it is probable a 
term exists m Chinese, though not to be found in 
dictionaries — 

To search in the principal native works on the arts 
and sciences, as welJ as those by the Jesuit missionaries 
and recent Protestant missionaries ; 

b To inquire of such Chinese merchants, manu- 
facturers, mechanics, dec , dec,, as would be likely to have 
the term In current use. 

3 . Coining 0/ Nev/ 7 Vr;«j.— Where it becomes neces- 
sary to invent a new term, there is a choice of three 
methods 

a. Make a new character, the sound of which cia 
easiljr be known from the phonetic portion, or use an 
existing but uncommon character giving it a new 
meaning. 

A Invent a descriptive term, using as few characters as 
possible. 

c. Phoneticise the foreign term, using the sounds of the 
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Mandann dialect, and always endeavounng to employ the 
same character for the same sound as far as possible, 
pving preference to characters most used by previous 
translators or compilers 

All such invented terms to be regarded merely as pro- 
visional and to be discarded if previously existing ones 
are discovered or better ones can be obtained before the 
works are published 

3 Construction of a General Vocabulary tf Tet ms and 
List of Proper Names —During the translation of every 
book It IS necessary that a list of all unusual terms or 
proper names employed should be carefully kept. These 
various lists should be gradually collected and formed 
into a complete volume for general use, as well as with a 
view to publication. 

Unfortunately the above plan has not been thoroughly 
or consistently carried out, and hence there exists a certain 
amount of confusion in the works of the different trans- 
lators already published, and which can only be partially 
rectified in future editions This is greatly to be regretted, 
because the labour that would ha\e been involved would 
have been trifling compared with the great advantages to 
be derived It is to be hoped that the Chinese as well as 
the foreign members of the department will in time 
appreciate the neccs'iity of using the same teims invari- 
ably throughout the whole series of publications It is 
manifest that the practical utility of each onc’b work 
depends greatly upon the extent to which the above rules 
have been observed 

Next to nomenclature it may be well to consider the 
selection and arrangement of the various works compiled 
or translated at the Kiangnan Arsenal The original 
idea was, as before staled, to prepare an cncyclop.edia 
that should bear some resemblance to the “ Encyclopaedia 
Bntannica^' It was soon found, however, that many of 
the treatises in the eighth edition of that valuable work 
were too elementary and too fai behind the time. It 
became necessary, therefore, to translate from more 
modern and complete publicalionb Various high officials 
asked to have books translated for them on special sub- 
jects Several treatises not considered suffle icntly com- 
plete had to be supplemented by larger ones, and hence 
the idea of an encyclopccdia has gradually been almost 
lost, while a miscellaneous collection of ti.anslations and 
compilations has been the result, and the range of sub- 
jects IS comparatively limited. In most cases each trans- 
lator or Chinese writer seems merely to have selected 
such subjects as suited him bes^, without regard to the 
symmetry or harmony of the entire collection There 
arc thus several important subjects, such as nalur.d his- 
tory, biography, ■ &c , not ) el noticed, while there are 
various treatises on others of comparatively little impor- 
tance As might be expected, military and naval science 
IS one of the subjects that has received a large share of 
attention 

The general defect about most of the publications is 
that they are far too elaborate and profound, and conse- 
quently can only be understood by a few, while the 
masses can never master them It was to remedy this 
defect that the Chinese Sctentific Magasine was com- 
menced, although it has no direct connection with this 
department. Recently some of the English " Science 
Primers'* have been translated by Dr. Allen, and will no 
doubt help to supply the want. The School and Text- 
book Senes," however, will probably be the chief means 
by which a lower and an intermediate grade of books on 
scientific subjects will be furnished ; and although the 
senes owes its origin to the Missionary Conference held 
in Shan^ai in 1877, it has the two European members 
of the Translation Departmeht its managing com- 
mittee To some extent this series, when completed, will 
therefore be supplementary to the publications from the 
Kiangnan Arsenal, and it is arranged that a part, at 
least, of the series shall be printed at that place. 


Next as to the manner in which the w'ork of translation 
or compilation is earned on. The foreign translator, 
having first mastered his subject, sits down with the 
Chinese writer and dictates to him sentence by sentence, 
consulting with him whenever a difficulty arises as to the 
way the ideas ought to be evpre'^sed in Chinese, or ex- 
plaining to him any point that happens to be beyond his 
comprehension. The manuiscnpL is then revised by the 
Chinese writer, and any errors in style, kc , arc corrected 
by him In a few cases the tianslations have been care- 
fully gone over again >\iLh the foicign tianslalor, but in 
most instances such an amount of trouble has been 
avoided by the native writers, who, as a rule, are able to 
detect errors of any impoi lance themselves, and who, it 
must be acknowledged, take great pains to make the 
style as clear and the infoimation as accurate ns possible 
A fair copy having been made, the work is placed in the 
hands of the foicman of the punting department, who 
causes it to be written out on sheets of thin transparent 
paper in the large bold book-characters of the "Sung” 
pattern, and pasted on blocks leady foi the engraver 
All illustrations, diagiams, &c , are drawn on the same 
paper by an experienced diaughtsman, and cut at Ihe 
same time and on the same kind of blocks as the charac- 
ters with which they are intcrsi'crscd, as m foreign books 
In case of steel engravings, such as those accompanying 
the last edition of Heisrhers “Outlines of Astronomy," 
translated by Mr Wybo, the illustrations have been 
printed in England from the original plates The various 
charts have been printed from copper plates engraved at 
the Arsenal 

It may seem strange that with such facilities for 
printing in Chinese by metal type as exist in Shanghai, 
and with a complete fount of such type as well as a good 
cylinder press on the premises, these books are never- 
theless cut on wooden blocks and printed b) band, m the 
old-fashioned way that existed in China for so many ages 
before printing was known in Europe The fact is, how- 
ever, that as a matter of economy .and convenience the 
old system is pieferablc The blocks are all of the same 
size, about eight inches by twelve inches, and about half 
an inch thick Each block represents two leaves or four 
pages of the book, being engraved on both sides. The 
blocks for a complete work can thus be stowed away in a 
very small compass The cost 0^ engraving a page of 
these wooden blocks is said to be but little more than the 
expense of setting up a page of Chinese type and pre- 
paring It for the press An edition of one copy can be 
printed if no more are required, and thus the expense of 
keeping a large stock of printed books on hand, some of 
which might eventually ha\e to be sold as waste paper 
when they grew out of date or revisions had to be made, 
as is the case among ourselves, is entirely avoided, Any 
errors or misprints that may be discovered can as a rule 
be corrected on the blocks with but very little trouble. 
A skilful printer 1 an pnnt by hand five thousand leaves 
of two pages each in a day, using no press or machinery 
whatever He supplies his own tools and leceives as 
wages about twenty-five dollar cents, a day. The paper 
ordmarily used is white and of the best quality, although 
a yellowish kind is also made use of at a reduction of 
20 per cent on the selling pnee. The books arc bound 
m the usual Chinese style and fastened with white silk 
thread. They present an appearance which satisfies the 
taste of the most fastidious native 

To those who regard the Chinese language as incapable 
of expressing modem Western learning, and who consider 
European languages to be the only medium by means of 
which the Chinese can become proficient in the Arts and 
Sciences, the establishment of the Translation Depart- 
ment necessarily appears to be a useless waste of time 
and money, To those again who grant the possibility of 
carrying on the work, but suppose that English is destined 
to become the universal language at no very distant 
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periodi or even before the cloie of the present century, 
this attempt to supply Chinese literature vith the results 
of modern discoveries in science and art must of course 
appear to be conferring a mere transient advantage. 

But it IS no diDicult matter to see that the translation and 
publication of books in Chinese as it is carried on at the 
Kiannan Arsenal and other places is the great means 
by which the intellectual stagnation of China is to be 
broken up. This work must necessarily go on and 
increase rapidly now that a current of thought has begun 
to set in. As long as foreigners have any knowledge to 
impart that is of real advantage to the Chinese, so long 
will the Chinese make efforts to obtain it ; for the more 
the celestial mind drinks at this fountain the greater will 
become its (hirst for further supplies. 

The fact that this Translation Department has been 
established and kept up so long by the Government 
aigues well for the future prospects of China, as it shows 
that whatever may be the national pride in her antiauated 
literature, or whatever may be her attitude towards the 
diplomatists of foreign powers, or the missionaries of 
foreign religions, she recognises the fact that knowledge 
la confined to no nation or countiy She is therefore 
willing to be taught even by the '' foreign barbarians" 
such useful things as she feels she is ignorant of But 
she must do this of her own accord and in her own way, 
or not at all It is a matter m which she is not to be 
dictated to, as in the case of treaties or missionary rights. 
She has freely availed herself of what she has consitw^d 
beneficial, and has not been sparing in funds to enable 
knowledge to be dibseminatea throughout the Empire. 
This willingness to be taught and to pay for being taught 
ii one of the most hopeful features that has occurred in 
her intercourse with foreign countries, and is deserving of 
the highest commendation 

The work at the Translation Department is at present 
only in its infancy , but enough has been done to esta< 
blish a foundation upon which a large and important 
structure will eventually arise Having been commenced 
and earned on only in obedience to a natural and insunc- 
tive desire for knowledge, it ought to go on harmoniously 
with the course of events, and prove a powerful lever in 
the renneraCion of China, The large number of copies 
of WOKS already sold at cost price without any attempt to 
bnng them before the public notice evinces the apprecia- 
tion of the masses of the people , for a Chinaman is very 
slow in parting with his dollars for what he docs not value 
or admire, or derive benefit from in some way or other. 
It would be strange if the knowledge that has only been 
acquired by such vast expenditure of thought and labour 
byWealern nations did not make its value felt among the 
Chmese , for by means of these books they can in some 
thmgs place themselves on a level with foreigners without 
^ing through the difficulties attending discoverers and 
mvwntors. 

It 18 gratifying to find that some of these translations 
have already found tlicir way as tCYt-books in the Peking 
University and in higher kinds of mission schools For 
example, the work on Trigonometry has been used to 
advantage in Mr. Mateer's school at Tangchow, in Che 
Shantung province. 

Aaocher cheering feature in connection with the Trana- 
latiOD Department is, that it is not the only undertaking of 
the kind in China. Even before U had fairly commencedi 
Dr. Martin, the learned president of the Peking Univer- 
sity, had be^n Co publiu works on natural science and 
utonkationaT law. Both he and his fellow-helpers have 
since published various works on scientific and diplomatic 
suiiyeoCa, which have become very popular and have 
proved of great utility to the Govenuncot. Their trans- 
klitons are of a high standard, and are conducted in a 
■ 1 ^ which renders them acceptable to literary men and 
ottcials of the highest mde. It is to beregretted that 
no detailed account of this unportant work that has been 


carried on m Peking for so man^ years appears to have yei 
been given to the public Vanous other Protestant mis- 
sionaries have done a great service to the country by 
tbeiT long list of published translations in Chinese. The 
names of at least half a dozen of them will be handed 
down to future generations as the foremost pioneers of 
the spread of Western arts and sciences in the Flowery 
Land" 

The establishment of Chinese legations at the courts 
of all the great treaty powers, and the creation of Chinese 
professorships at the Oxford, London, Pans, and Harvard 
Universities, are events which show the increasing impor- 
tance of the study of the Chinese language It is there- 
fore not in vain to hope that in foreign countries, as well 
as in China, the work of supplying useful knowledge to 
the Chinese by means of their own language will eventu- 
ally be earned on to an extent which may bear some 
reasonable proportion to the sue and needs of the 
“ Middle kingdom." 

One of the latest and most promising of the schemes 
which have a similar object in view to the Translation 
Department is that previously alluded to, namely, the 
supplying a senes of text-books chieRy for use in mission 
schools, but still of a character suitable to the wants of 
the nation at large The practical working of this 
scheme was placed in the hands of a committee of six 
gentlemen, all of whom have already had considerable 
experience in this kind of labour. A senes of fifty-five 
works has been determined on, which embraces several 
books of an elementary kind that will, no doubt, do well 
as introductions to the more elaborate treatises on similar 
subjects already in existence 

It IS, however, to the future that we must look for the 
chief part of the practical utihty of all this translation 
work. Such a vast nation as the Chinese is not to be 
started into motion and made to follow in the wake of 
Western civilisation all at once Generation after genera- 
tion will have to come and go before the complete trans- 
formation will be effected, and the intellectual as well as 
the physical resources of the country will be turned to 
the best account Hereditary tendencies in a wrong 
direction arc not to be eradicated without a long seties of 
struggles. The system of ignoring everything but the 
“ Four books " and the Five Classics " at the Govern- 
ment examinations, which are the passports to the highest 
offices in the State, is not destined to last for ever By 
patiently working on even the present generation of 
foreigners engaged in this laborious task of spreading 
intellectual light may hope to see much good resulting 
from their efforts. If they do not live to see Western 
learning occupying the position it ought* to do m Govem- 
ment examinations they may yet see it holding a prominent 
place 

The work of translating and compiling scientific books 
lb for the time being perhaps about as dull and unthank- 
ful a task as any foreigner could engage in, especially in 
such a secluded place as the Kian^an Arsenal, and 
under the depressing influences of the climate of this 
part of China. Nothing but a strong sense of duty and a 
firm belief that this kind of labour is one of the most 
effective means, under the Divine guidance, for bnnging 
about the intellectual and moral regeneration of this great 
country, has sufficed to render endurable the long and 
weary years and weary hours of close and continuous 
application which it has involved. 

4. List cf Bcoks atid Translation De- 

partment, although established in the year 1&68, did not 
commence the puUicatioa of books till the year 1871, 
fwhon a treatise on Practical Geometry and another on 
Coal and Coal Mining made their appearance. Up to 
the present jrear the number of works published amounti 
to ninety-cighu These works are contained in 356 
volumes, a Chinese volume generally consisting of I30 to 
200 pages and representing perhaps on on average about 
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the same number of pages of an ordinary English work 
in octavo, with small pica type. Of course the style of 
the original as well as the style of translation may be 
such as to render this approximate number rather wide 
of the mark. 

The number of copies of works sold up to the end of 
June, 1879, amounts to 31,111, representing 83,454 
volumes. The number of maps and charts published 
amounts to twenty seven sheets, Most of them arc adap- 
tations of the charts of the British Admiralty, and were 
printed from copper plates engraved at the Kiangnan 
Arsenal. The number already sold is 4,774 sheets. 

The sum realised by the sale of books and charts may 
be estimated at about 17,500 dollars, or roughly 3,500/. 

The numbers sold up to the present time, though con- 
siderable, are nothing compared with what might have 
been expected among such an extensive population. But 
with no regular means of communication, no postal or 
railway arrangements, no agencies, and no advertisements 
or other means of bringing them into general notice or 
distnbuting them, it is easy to understand why more have 
not already been disposed of 

The vanous periodicals, such as summaries of foreign 
news, political essays, &c , are not reckoned m the above 
numbers. From three to five hundred copies of these 
books are published and distnbuted gratuitously to 
various officials both in the vicinity of Shanghai and in 
distant provinces 

Forty-four works, representing about 142 volumes, have 
been translated, and are in various stages of preparation, 
but the publication is not yet commenced, 

Thnteen works which arc now in the course of transla- 
tion and of which thirty-one volumes are already com- 
pleted 

Forty-three books arc to be published by the Committee 
of the “School and 'lext-book Senes'* Most of these 
works are nearly ready to be placed in the printer's 
hands 

Various treatises on scientific subjects have been 
published by Protestant missionanes , but about them it 
has been impossible to obtain statistics as to the numbers 
pnnttfd and sold 

The following iist will give some idea of the number 
and class of scientific works that have been translated . — 
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THE WILLUGHBV SOCIETY^ 

% a happy thought to found an association under 
^ Franas WiJlughby, having for its object 
tn reprmMvof scarce ornithologica] works, thus keeping 
the um of the writer of “Ornitholopae Libri Tres’' in 
romembnace and doing a service to the working ornitho* 

sedoseiKouwIta Bipicci d’OInnu dv 
I**?"*.'’ br sir Aodrew 


logist It IS nearly nine years over two centuries since 
Willughby died (July 3, 1672) About seven years younger 
than John Ray, he studied .it Trinity College, Cambridge, 
under Ray , but though .at first the pupil, he was soon ine 
friend and afterwards the patron of our great English 
botanist Belonging to a family of wealth and influence, 
Willughby soon married (1668), and settled at Middleton 
Hall, Warwickshire How hard he must have worked 
the materials for his great work left at the time of 
his untimely death amply prove His second son 
(the elder died) was created a peer by Queen Anne 
(Viscount Middleton) An annuity wis left to Ray, 
who edited “ The Ornithology," which was printed in 
London (1676) at the expense of Willughb/s widow. 
Willughby has been called the “father of systematic 
zoology in this country" The new Willughby Society 
seems determined to follow in his footsteps 
The reprint in fac-simile of M Desfontames’s “ M^- 
moire" will be no doubt welcomed by the members, 
and It 15 only by members that these reprints can be 
obtained, Honoured by botanists m the beautiful genus 
Desfontainea, this account of the birds met by him at 
Barbary is very rare , and we agree with Prof. Newton 
that few papers are less accessible to ornithologists than 
those published by the late Sir A Smith in the South 
African Qfiarterfy JournaL Wc trust the Willughby 
Society will meet with the support it deserves from the 
members of Ibis and from bird- lovers in general. 


ZOOLOGY OF THE DUTCH ARCTIC 
EXPEDITION^ 

A SUPPLEMENTARY number of the Niederland- 
isches Arihtv fur Zoologie just issued is com- 
posed of an instalment of five papers describing certain 
of the animals collected or dredged during the two Arctic 
voyages of the schooner William Barents^ together with 
a list of all the places dredged at, and a map with these 
and the track marked on it The ship visited the north of 
Spitsbergen and the west coast of Novaia Zemlia, and 
stretched northwards thence almost to Franz-Josef 
Land All the dredgings, except two oif the north 
coast of Spitzbergen, were made in the Barents Sea, 
between Novaia Zemlia and the north of Norway and 
Bear Island, Dr R. Horst reports on the Annelids. 
He found no new species amongst the fifty-one obtained 
m the Barents Sea, Hjalmai Theel found in the Kara 
Sea, on ihe east side of Novaia Zemlia, ninety species. 
There can be little doubt that the fauna of the two seas, 
which join m several places, must be nearlv identical| 
yet amongst the thirt>-one species from the Barents Sea 
are fourteen not yet collected in the Kara Sea. The 
Annelid collection seems to have been rather a meagre 
one, and must not be taken as representative The Pyc- 
nogonids are described by Dr P P C. Hoek Examples 
of these were obtained on fourteen out of the entire thirtv 
dredgings made. They are of eight <^pecie5, one of whicn 
IS new. Amongst them is one species of the genus Colos- 
sendeis, numerous f/wms of which were obtained by the 
Challenger in southern latitudes, some attaining there 
gigantic proportions The Lamellibranchiata are de- 
scribed by Dr van Harcn Noman, who appends to his 
paper an important memnir, illustrated by three plates, 
on the anatomy of the eyes, gills, and other parts 01 
Pecten Gr<EnlandicHS and other forms ; Dr A. A. W- 
Hubrecht contributes a list of the fishes ; and Dr. F. A. 
Jentink a few notes on the field-mouse of Novaia Zemlia, 
Curriculus torquatus^ which, unlike all of its allies, turns 
white in winter The animal ranges over the whole of 
Arctic America, Europe, and Asia, and in late geological 
periods extended as far south os England, Germany, and 
the basin of the Loire. 

■ ” Zooloilckl Beiulli of the two WMam Btrtmii ArcUc Expedidou in 
1B7I And 1879 
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DR. HOLUB’S AFRICAN TRAVELS^ 

II. 

D r. HOLUU’S Lhird and longest expedition was com- 
menced in March, 1875, and with an account of it 
the second volume opens. He now proposed to explore 
Southern Central Africa, and having acquired a great 
deal of experience during his two previous journeys, was 
justly m great hopes of success. The route this tunc 
selected was first to the Molapo River. As usual great 
herds of game were from Lime to time met with, wheiever 
the bush cover was good , then on to his old quarters at 
Shoshong, where a few days for rest were spent ; from 
Shoshong he journeyed to the great salt-lakes Elands 
were now met with, and furnished many a hearty meal. 
The first salt lake was met on the morning of April the 
16th. Away to the west it extended as far as the eye 
could see, and it took two hours to travel the length 
of Us eastern coast. There was a uniform depth of 
barelv two feet, and it presented a light grey surface 
edged with stiff arrow-grass and surrounded by dense 
bush-forest, whilst around about it, in the very thickest of 
the grass, were considerable numbers of miniature salt- 
pans , mdeed every depression in the soil contained salt. 
The evaporation appeared to be most rapid. This salt- 
lake was called Tsitane, the same name being also given 
to the adjoining river Here the first Baobab tree was 
seen , it was a fine specimen, some twenty-five feet in 
height and nearly fifty- two feet in circumference Another 
larger and deeper lake was called by the natives Karn- 
karri. Here baobabs abounded. The third of the great 
salt-lakes, called Soa, is the largest , it extends westward 
beyond Lake N'gami, it is also very shallow, being 
only four feet in depth Travelling on to the banks of the 
Natk and to Tamabetze with the object of getting to the 
Zambesi before the middle of the month, he encountered 
one of Mr. Anderson's servants called Saul. He was out 
on an ostrich hunt, and though an uncommonly bad shot, 
managed in the following manner to get more than hi& fair 
share of birds and eggs — 1 always,'^ he told Dr. Holub, 
" take a man with me, and we look about till we discover 
a nest, and then we dig a hole pretty close to it in which 
we bide. The birds come to sit, and it doesn't want a 
^ ery good shot to knock over an ostrich when it is just at 
hand. Well, having made sure of one bird, we stick up 
its skin on a pole near tlie nest, and except we arc seen, 
and so scare the birds away, a second ostrich is soon 
decoyed, and 1 get another chance." Such ‘'hunting '' 
as this IS very likely to destroy the flocks of ostriches in 
the country around the Klamaklenyana Springs The 
country of the Madenassanas was now entered. These 
people would seem to be serfs to the Bamangwatos They 
are a fierce race, tall, and strongly built, the men generally 
with repulsive countenances, though occasionally some of 
the women were even nice looking. Their skin is almost 
blackj and their stiff woolly hair hangs down for more than 
an inch over their temples, while it is either quite short or is 
kept quite short over the rest of the skull. Manv elephant- 
hunting parties were met with. One trader had in his two 
waggons not less than 7000 lbs of ivory, procured mostly in 
the district between the Victoria Falls and the mouth of the 
Chobe. A very short dHour off the beaten waggon- track 
revealed herds of buffalou, striped gnus, Zuluhartcbeests, 
atid zebras, or showed evident tracks of these and lions. 
Great trees with trunks of sixty feet in height were also 
met with, and a great many orchids with red blossoms. 
What a pity that Dr. Holub did not bring home some of 
these 1 Passing over an account of a rather exciting lion- 
hunt, in winch both lion and lioness got decidedly the 
better of it, the jamasetze wood was leR on July 20. 

‘ "Seven Ynnn In South Afncn Travels, Reunruhei, and Hunting 
Adviotiires between the Diunond Fleldi uid the Zaoibeai " By Dr. Emu 
Hnlub (Unnilued by Lllcn E FreVrcr) With about 3 cq original ilhulnp 
liona and a map In two volumci (London, fiamfsvn Low, Mxiiton, 
Swie, and Rlvinitin, i BBi ) Coniuued (Void p 38. 


The author was much struck by the peculiar way in which 
some of the leguminous trees shed their seeds, the heat 
of the sun causing the pods to burst with a loud explosion 
and to cast the seeds to a considerable distance aU about. 
The air near this wood was full of .myriads of tiny bees 
that crept into one's clothes, hair, and ears, making even 
one's nose tingle with great discomfort. About August the 
loth the watershed of the Zambesi district was reached, 
and, gazing down into the valleys of the Chobe and the 
Zambesi, the author saw the realisation of some of the 
dreams of his youth At Impalera, the Lower Chobe and 
the Zambesi nveiswerc calculated to have a depth of 
between .thirty and forty feet, but the reaches and the 
rapids make all navigation impracticable. 

Having obtamed permission from the king, the Marutze 
kingdom was visited Hippopotami and crocodiles were 
found abundant in the rivers, Dut all such creatures had 
to be for the moment overlooked because King Sepopo 
was waiting to receive the white man. At the banquet 
fish of many sorts seems to have been the principal food \ 
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but at a supper also given, boiled eland flesh was served 
with a sauce made of meal, and the drink was impote 
(honey beer) The king demanded no present, though, 
such being usual, Holub presented him with a Snider 
breech-loader and 200 cartridges. A good deal of inter- 
esting details are given about the kingdom of Marutze, 
which now extends along both sides of the Zambesi, from 
Sekhose, to about 1 50 miles south of the confluence of the 
Kaboinpo and the Liba. It is a most productive portion 
of Africa, as well adapted for agriculture as for cattle 
breeding, abounds in game, and seems prolific in vege- 
table products, of which indiarubber is not the least 
important. 

Not nt once gelung the kin^s permission to pursue hla 
journey to the source of the Zambesi, Dr. Holub returns 
to Panda Ma Tenka, and then accompanied hla friends 
Westbeech and Francis on a visit to the Victoria Falla, 
which were about Afly miles off, which are declared to 
BO far as the author's experience goes, the most imposing 


NATURE 


59 


May 19, 1881] 


phenomena in the world Staying* there three days, after 
the amusement of a lion hunt and several adventures, > 
they returned on September 24 to Panda Ma Tenka. ; 
With somewhat failing health our author once again turned j 
his face to the sources of the Zambesi , but when he got to 
Sesheke the king told him he had been too long in coming, | 
that it was too late to go 
now, and he had not kept 
the guides waiting for him. 

The king declared it would 
take him over four months 
to reach the Zambesi sources 
in the kingdom of the Iwan- 
yoe An elephant hunt on 
a grand scale took place 
about this time, but ended 
m a panic, during which the 
whole herd of elephants 
escaped ; but a lion hunt was 
more successful Dr Holub 
says he heard that one of the 
days dining another great 
elephant hunt a herd of o\er 
a hundred elephants had 
been seen, but although at 
least 10,000 bullets had been 
fired off, only four elephants 
had been killcJ. At last 
leave was given to the author 
to accompany some of the 
queens who had come from 
the Darotse country, and on 
December i he was off. 

Three royal canoes were 
placed at his disposal, but 
he had to ask for a fourth, 
and even then his servants 
had to proceed on foot along 
the banks. The Barotsc 
rapids were safely ascended, 
but at the rapids known as 
Mutshila Aumsinga one of 
the canoes, that which carnc d 
all his provisions, gunpowderi 
medicines, and natural his- 
tory' collect 10ns, was capsized, 
and this ended allhis schemes 
of penetrating far into the 
country , and thus the pre- 
parations of seven previous 
years proved fruitless. The 
severe wetting and the ex- 
treme disappointment, 
brought on a dangerous at- 
tack of fevei, and, growing 
worse and worse, there was 
finally no alternalive but to 
return. After a long delay 
at Sesheke in hopes of re- 
covery he was compelled, 
after some weeks, to revisit 
Panda Ma Tenka. An inte- 
resting account is given of 
the manners and customs of 
the Marutze tribes. They 
seem to believe in a Supreme 
Being in good and evil 
spirits, in the continued ex- 
istence after death ; they are 

fair agnculturists and good cattle l)reedeis, having a fertile 
soil, a genial climate, and abundance of water j though the 
tsetse fly is met with, game abounds ; Kaffir corn, make, 
bean% cotton, and tobacco arc cultivated ; salt is expiensive ; 
beer from corn is usually drunk at meals ; they have also 
a cider-like drink and the honey beer. The people are 


cleanly in ihcir pei sons itid keep their food material in well- 
w ashed wooden or earthenware bowls or in suitable baskets 
or calabashes Some of these ai e i ery tastefully decorated, 
and in the accompan>ing figuics (Fig 4) one will be seen 
with animal designs. '1 he me Jiral knowledge of the 
Marutze would appear to be in advance of many of the 
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South African tribes , they know the properties of a 
number of medicinal or poisonous plants ; the treatment 
of fever, coughs, and wounds. Bleeding was a common 
operation among them, and was employed in cases of 
neuralgia or to reduce inflammation. 

After many troubles and tnals Panda Ma Tenka was 
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IcfL and the return journey was made by the way of the 
Makalaka and West Matabcle countriesi and a hearty 
welcome was viven to the traveller on bis arriving at Shos- 
hong by the Mackensies. While here the news arrived 
that war had broken out in the Transvaal between the 
Boers and Sekokuni. The iourney to the Diamond Fields 
was made by Limpopo, and shortly Kimberley was for the 
fourth time reached. Settling at Bullfontein, the doctor 
with indefatigable energy soon got into large practice^ 
and during two years» surrounded by the vanous animals 
and birds he had collected in this journeyi his esta- 
blishment was quite a menagerie. One holiday he paid 
a visit to the Orange Free State When he viewecf the 
Rocky Caves used By the Bushmen, he was particularly 


attracted by the remarkable carvings on the rocks done 
by the Bushmen to adorn their pnmitive abodea A 
sketch of some of these is represented in the adjoining 
woodcut (Fig. 5). The rock is chiefl^r a sandstone, and 
the drawings arc frequently executed in coloured ochres. 

After a considerable period spent at Bullfontein, at 
Grahamstown, at Fort Elizabeth, and at Cape Town, he 
embarked on board the Germanta for Europe in August, 
1879, bringing with him large ethnological and natural 
history coUections While the author's travels have 
added something to our previous knowledge of the geo- 
graphy of the portions of Afnca he traversedj his 
account of them is really pleasant reading, and will be 
found of special interest to the naturalist and sportsman. 


ELECTRIC LIGHTlr^G * 

III. 

T^ECIDEDLY the most successful application of the 
electric light in London is at the Cannon Street 
station of the South Eastern Railway. The Charing 
Cross, station of that Company has been lit up by the 
Brush system, and the Bricklayers’ Aims goods-yards 
and sheds by Mr Crompton's system, so that the South 
Eastern Railway officials have an admirable competitive 
trial proceeding within easy reach of inspection The 
Cannon Street station is lit up by the British Electric 
Light Company with Gramme machines and Brockie 
lamps. 

Tne engine — one of Marshall’s semi-portable type — is 
of 14 horse-power nominal, and has a double cylinder on 
a locomotive boiler. The power is transfeired by countcr- 
shafting to the dynamo-machines by a system specially 
designed for the purpose, which is shown m the follow- 
ing sketch (Fig. 2). Large heavy fly-wheel pulleys give 
a second motion to the fly-wheel, which secures great 


steadiness— an essential feature of electric Lighting. The 
engine is controlled by Hartnell’s automatic governor, 
which regulates the expansion-gear of the engine ana 
secures great unifomuty of action. 

The dynamo-machines are of a new class of Gramme, 
of high electromotive force, and they generate currents 
powerful enough to work five lamps The current pro- 
duced 15 of 26 vebers strength, and works a circuit of about 
8 ohms resistance, thus giving an electromotive force of 
20S volts There arc two machines at work, working ten 
lamps- eight being inside the station and two outside. 
The dynamos are fed by smaller Grammes, as shown in 
Fig. 2. 

The lamps are Brockie's, the mechanism of which is 
extremely simple, consisting only of one magnet with a 
clutch, which, by means of a branch circuit, penodically 
interrupted by the commutator, readjusts the arc by 
letting the clutch fall, which releases the carbons and 
brings them momentarily together, and then picks them 
up again very smaitly, so as to separate them the re- 
quired distance. This gives the lamp a blinking habit. 



whi^ at first is peculiar, but which one soon gets 
accwtnmed to and ignores. The diagram (Fig 3) 
cleariy illustrates bow this is done The magnets 
art iHtd on shunts, two lamps being on two shunts and 
out Itinp on the other. The shunts are of smaller wire 
than that of the mam circuit, but they do not interfere 
with tht mam current, which passes through the carbons 
— in fKt the shunts reduce the total resistance of the 
circiuL The lamps burn for four and a half hours, but it 
is intended to introduce a double set of carbons, which 
will of GOUTM dupli^tt Ibis time, 

Mi, Brockie bs miroduetd quite a new principle into 
electtic lighting, and certainly, to judge horn the eflfect at 
Cannon weet, his success is unqualified. It rtmains to 
be seen how f^r this success is repeated at the General 
Post Office, at Victoria Street, Manchester, at Prince’s 
Dock, Liverpool, and in the town of Liverpool itsclf- 
Wc certainly would like to see a good west-end street, 
lUy PiccadiUy, Regent Street, or the Haynurket, lit up by 
thiaiysteai. 

Another system, not yet extensively employed, is Joel's 
> CoaiiMiad p. 3 h 


improved incandescent electric lamp. In the latter part 
of 1B78 considerable interest was excited m both scienti^ 
and commercial circles by the announcement that M. 
Werdermann had succeeded m the so-called division of 
the electric light by an invention based on the incandescent 
principle. His system was exhibited on an experimental 
scale only for some bme, and then suddenly disappeared 
from public notice 

This incandescent principle has recently been revived, 
with many and ingenious improvements in the mechanism 
of the lamp, by Mr. JoeL An illustration of the hanging 
lamp IS shown in Fig, 4, The light is reproduced, as was 
the case in M. Werderinann’s system, by the heating to in- 
candescence of the end of a small rod or pencil of carbon 
forming one electrode, which protrudes through a pair of 
contact jaws and abuts upon a fixed cylinder of copper 
forming the other electrode The carbon pencil consumu 
at the rate of 2^ to 3 inches per hour for liahte of 100 
candle-power and upwards, and is fed forward accord^ 
to the consumption The length of carbon in circuit 
between the contact jaws and the fixed electrode is about 
three-quarters of an inch, and this, by the passage of tko 
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current, I8 rendered hi|;hly incandescent, chiefly however 
at that part near the copper electrode where the pencil 
becomes pointed, and therefore more intensely heated 
There is also, in addition to this, a glow or flame like 
appearance from the sides of the consuming carbon to 
the copper electrode, the light thus apparently taking an 
intermediate position between the purely incandescent 
system and that of the arc The heated point of carbon 
becomes curled at the tip in a peculiar manner, as though 
it were viscous in shape, somewhat like a mushroom 
where it wastes away, and is replaced by the gradual 
forward motion of the pencil 

The fixed electrode, which may be entirely of copper 
or with a graphite insertion, remains intact without 'iny 
appreciable wear 

The chief improvements in this lamp consist in the 
simplification and certainty of action of the mechanism in 
connection with the contact jaws for clamping the carbon 
pencil, by which means the lateral pressure of the jaws 
and the feeding of the carbon are ittamed by the com 
bined action of one actuating weight, as shown in the 
diagram, Fig 5 It will be seen from this that the lateral 
pressure is thus always proportional to the downward 

S ressure, and may be varied to suit any conditions The 
etails devised for rendenng the lamps in the same circuit 
independent of each other and its general adaptability 
for interior and domestic lighting, constitute an important 
advance on anything which has gone before 

On refernng to the sectional view of the lamp Fig 5, 
E IS the fixed copper electrode upon which abuts the point 



of the carbon which is rendered intensely incandescent 
by the passage of the current between the jaws and the 
copper cylinder The jaws are shown at j clamping the 
carbon pencil The actuating weight, W, which gives 
both the feeding motion to the pencil as it consume^, and 
the literal pressure to the jaws, is suspended by continuous 
cords to the top of the lamp D the cords then passing 
down through the weight and under one of the rollers at r, 
up again through a roller attached to the carbon holder 
then back again through another roller at R, and ending 
at the weight The rollers R are attached to a light tube, 
P, which passes down through a nipple K,and terminates 
in a flange under the honiont'il arms of the jaws and lifts 
them according to the leverage, thus producing the lateral 
pressure on tlM pencil The top or this tube has also 
attached to it the armature, A, of an electro magnet s, 
wound with fine wire and arranged m a shunted circuit in 
such a manner that as long as the normal condition of 
the light IS maintained it is neutral but if an arc should 
be accidentally formed between the carbon e and the 
copper £, the electro magnet comes into action in opposi- 
tion to die controlling weight, and frees the jaws from 
lateral pressure, thereby allowing the carbon pencil to 
descend freely and eatahdlsh contact 
The carbon holder la also arranged (Fig 6) so that 
when the pencil is very nearly consumed the lamp is 
automatically Bhqtt*circuitcd by the lever at L miking 
contact with the arm carrying the copper electrode 
The stem or body of the lamp forms an important part 
of the whole, being farmed of metal tubing In two senii^ i 


circular halves, each half forming part ctf the electrical 
circuit, the current traversing one side, of which the jaws 
form part, passing through the carbon pencil to the copper 
electrode, and returning by the other side of the lamp 
The two sides are kept closed mechanically (but insa 
lated electrically from each other) by the latch and knob 
T, Fig 5, which also automatically short circuits the lamp 
when opened for the purpose of putting in fresh carbon, 
thus rendering it perfectly safe in handling There are 



Fia 4 



ingciuoas arrangements attached to this syatem far 
switching a lamp on or off, with resistances equivalent to 
that of the lamp , but upon tJuae it is unnecessary ta 
dwell, thase adjuncts being common to many systems 
Pr^ Adams staled at the Society of Arts that with, this 
system sn dhiminatuig pemer of 715 candles per horse- 
power could be obtaum 

If incandescent lighting is more expensive than the 
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arc syatcm, which it necessarily is when the current has 
to traverse a number of small lights, it has the great 
advantage of possessing perfect steadiness, which an 
BTC lamp can never rival, and for interior lighting this is 
of ^eat importance. The cost of carbons constitutes 
an important item m the expenses attached to electric 
lighting as now employed, and if we consider that in 
some incandescent systems the consumption of material 
is for a considerable period nothing at all, we may still 
work economically even though using considerably more 
horse-power to obtain our results. 

Incandescent lamps, however, as at present con- 
structed, are limited to small lights and a certain steady 
strength of current, as any sudden increase is apt to 
break the thin carbon filament employed. In addition to 
this It is necessaiy to protect the incandescent carbon of 
such lamps from the influence or access of oxygen, as it 
would be rapidly consumed by even the slightest amount 
of oxygen present. Therefore it must be protected by 
inclosji^ It in a vacuum, and it is a matter of consider- 
able difficulty to pioduce a sufficiently perfect vacuum to 
prevent some small quantity of free oxygen from coming 
into contact with the light-giving mateii^ Incandescent 
lamps are very capricious Difficulties arise from the 
extreme thinness and delicacy of the glass employed, 
leakage from defective sealing or fractures, the liability 
of the incandescent material to shake loose in its supports. 


P 





Fig 6 

and the great care lequired in manipulation. The Joel 
lamp IS free from these objections, and as in lamps 
that are purely incandescent, the heat is produced by the 
current only (the carbon not undergoing combustion by 
reason of the absence of oxygen), it follows that the 
incandescent portion cannot attain so high a temperature 
as when the carbon consumes, and therefore the light 
must necessarily be of less power than that in the lamp 
described The offices of the Electric Light Agency in 
Queen Victoria Street are lighted by this system, and in 
the workshop two of these lamps take the place of fifteen 
gas jets witn highly satisfactory results The carbons 
employed are of 5 mm. diameter, and in length of about 
1 m. The lamp burns for seven or fourteen hours, 
according to the dimensions of the carbon. 

The Swan lamp is the only purely incandescent lamp 
that has met with any success in England. The Maxim 
bght, the most successful in America, has not reached 
here yet, Dr Draper’s house in New York is lit by it, 
and he is able to manipulate his lamps with all the ease 
and comfort of gas-fittings Sir William .Armstrong, at 
Craigside, near Newcastle, has utilised a brook to run a 
dynamo-machine by means of a turbine, and he 15 able 
to maintain thirty-seven Swan-lights in his house. Mr. 
Spottiswoode occasionally natifics his friends by illu- 
minating his rooms with ^an-lights, and the rooms of 
the Royal Society were so lie at their last soirie. But such 
lamps remain luxuries, and nothing more. 


Wherever the electric light has been introduced for 
internal illumination it has met with considerable favour. 
It not only lowers the temperature of a gas-lit room within 
reasonable bounds, but it clears the atmosphere of vitia- 
tions, and men work more cheerfully and better. In fact 
the extra amount of work got out of men is said in some 
instances to pay for the change Moreover, since it 
renders the illumination comparable with that of daylight. 
It enables the aged and the weak-sighted to read and 
work without spectacles 

Electric lighting has however passed the experimental. 
It has now reached the practical stage. 


HOW TO PREVENT DROWNING 

I WISH to show how drowning might, under ordinary 
circumstances, be avoided even in the case of persons 
otherwise wholly ignorant of what is called the art of 
swimming The numerous frightful casualties tender 
every working suggestion of importance, and that which 
1 here offer I ventuie to think is entirely available. 

When one of the inferior animals lakes the water, falls, 
or IS thrown in, it instantly begins to walk as it does when 
out of the water But when a man who cannot "swim " 
falls into the water, he makes a few spasmodic struggles, 
throws up his arms, and drowns The brute, on the 
other hand, treads water, remains on the surface, and is 
virtually insubmergible In order then to escape drowning 
it 15 only necessary to do as the brute docs, and that is to 
tread or walk the water The brute has no advantage in 
regard of his relative weight, in respect of the water, over 
man, and yet the man perishes while the brute lives 
Nevertheless any man, any woman, any child who can 
walk on the land may also walk in the water just as 
readily as the animal does, if only he will, and that with- 
out any prior in.strurtion or drilling whatever Throw a 
dog into the watei and he treads or walks the water 
instantly, and there is no inir^gmable reason why a 
human being under like circuinslanccs should not do as 
the dog does 

The brute indeed walks in the watei instinctively, 
whereas the man has to be told The ignorance of so 
simple a possibility, namely the possibility of treading 
watei, strikes me as one of the most singular things in 
the history of man, and speaks very little indeed for his 
intelligence He is, in fact, as ignorant 011 the subject as 
IS the newborn babe Perhaps something is to be ascribed 
to the vague meaning which is attached to the word swim 
When a man swims it means one thing, when a dog 
swiir.s It means, another and quite a different ad. The 
dog is wholly incapable of swimming as a man swims, 
but nothing is more certain than that a man is capable 
of swimming, and on the instant, too as a dog swims, 
without any previous training or instruction, and that by 
so doing without fear or hesitancy, he will be just as safe 
in the water as the dog is. 

The brute in the water continues to go on all fours, and 
the man who wishes to save his life and cannot otherwise 
swim, must do so too, stnking alternately, one two, one 
two, but without hurry or precipitation, with hand and 
foot, exactly as the brute does. Whether he be provided 
with paw or hoof, the brute swims with the greatest ease 
and buoyancy. The human being, if he will, can do so 
too, with the further immense advantage of having a 
paddle-formed hand, and of being able to rest himself 
when tired, by floating, a thing of which the animal has 
no conception. Bridget Money, a poor Irish emigrant, 
saved her own life and her three children's lives, when 
the steamer conveying them took Are on Lake Erie, by 
floating herself, and making them float, which simply 
consists in lying cmite still, with the mouth shut and the 
head thrown well back in the water The dog, the horse, 
the cow, the swine, the deer, and even the cat, all take to 
the water on occasion, and sustain themselves perfectly 
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without any prior experience whatever. Nothing is less 
difficult, whether for man or brute, than to tread water, 
even for the first time 1 ha\e done so often, using the 
feet ajonc or the bands alone, or the whole four, many 
times, with perhaps one of my children on my back 
Once I recollect being carried a good way out to sea by 
the receding tide at Boulogne, but regained the shore 
without difficulty A drop or water once passed through 
the nma of the glottis, and on another occasion I expe- 
rienced such sudden indisposition that if I had been 
unable to float, it must, 1 think, have gone hard with me 
Men and animals are able to sustain themselves for 
long distances in the water, and would do so much 
oftener were they not incapacitated, in regard of the 
former at least, by sheer terror, as well as complete 
Ignorance of their real powers Webb's wonderful en- 
durance will never be forgotten But there are other 
instances only less remarkable Some years since, the 
second mate of a ship fell overboard while in the act of 
fisting a sail It was blowing fiesh ; the time was night, 
and the place some miles out in the stormy German 
Ocean The hardy fellow nevertheless managed to gain 
the English coast. Brock, with a dozen other pilots, was 
plying for fares by Yarmouth , and as the main-sheet was 
belayed, a sudden pufi* of wind upset the boat, when 
presently all perished except Brock himself, who, from 
four in the aUernoon of an October evening to one the 
next morning, swam thirteen iiiilea before he was able to 
hail a vessel at anchor in the offing Animals themselves 
are capable of swimming immense distances, although 
unable to rest by the way, A dog recently swam thirty 
miles in America in order to rejoin his master. A mule 
and a dog washed overboard during a gale in the Bay of 
Biscay have been known to make their way to shore A 
dog swam ashore with a letter in his mouth at the Cape 
of Good Hope The crew of the ship to which the dog 
belonged all perished, which they need nut have done 
had they only ventured to tiead water as the dog did. 
As a certain ship was labouring heavily in the trough of 
the sea, it was found needful, m order to lighten the 
vessel, to throw some troop-horses overboard which had 
been taken in at Corunna The poor things, my infor- 
mant, a staff-surgeon, told me, when they found them- 
selves abandoned, faced round and swam for miles 
after the vessel A man on the east coast of Lincoln- 
shire saved quite a number of lives by swimming out on 
horseback to vessels in distress He commonly rode an 
old grey mare, but when the mare was not to hand he 
took the first horse that offered 
The loss of life from shipwreck, boating, bathing, 
skating, fishing, aind accidental immersion is so disas- 
trously great, that every feasible procedure calculated to 
avert it ought to be had recourse to People will not 
consent to wear life-preservers, but if they only knew 
that in ihcir own limbs, properly used, they possessed the 
most efficient of Iife-pieservers, they would most likely 
avail themselves of them. In every school, every house, 
there ought to be a slate tank of sufficient depth, with a 
Irickle of water at one end and a syphon at the other, in 
order to keep the contents pure. A pail or two of hot 
water would at any time render the contents sufficiently 
warm In such a tank every child from the time it could 
walk ought to be made to tread water daily. Every adult, 
when the opportunity presents itself, should do so. The 
pnntediniunction should be pasted up on all boat-houses, 
on every boat, at every bathing place, and in every school. 

Tread water when you find yourself out of your depth " 
IS all that need be said, unless indeed we add, Float 
when you are tired.*' Every one, of whatever age or sex, 
or however encumbered with clothing, might tread water 
with at least as much facility, even *in a breaking sea, as 
a four-footed animal does. The position of a person who 
treads water is, in other respects, very much safer and 
better than is the sprawling attitude which we assume in 


ordinary swimming And then the beauty of it is that 
we can tread water without any preliminary teaching, 
whereas “ to swim ” involves tune and pains, entails con- 
siderable fatigue, and is very seldom adequately acquired 
after all 

The Indians on the Missouri River, when they have 
occasion to traverse that impetuous stream, invariably 
tread water just as the dog treads it The natives of 
Joanna, an island on the coast of Madagascar, young 
persons of both sexes, walk the water carrying frmt and 
vegetables to ships becalmed, or it may be lying- to, 
m the offing miles away Some Croomen whose canoe 
upset before my e)es in the seaway on the coast of Africa 
walked the water, to the safe-keeping of their lives, ^vlth 
the utmost facility ; and 1 witnessed negro children on 
other occasions doing 50 at a very tender age At 
Madras, watching their opportunity, messengers, with 
letters secured in an oilskin cap, plunge into the boiling 
surf, and make their way, treading the water, to the 
vessels outside, through a sea in which an ordinary Euro- 
pean boat will not live At the Cape of Good Hope men 
used to proceed to the vessels in the offing through the 
mountain billows, treading the water as they went with 
the utmost security. And yet here, on our own shores, 
and amid smooth waters, men, women, and children 
perish like flies annually, when a little properly-directed 
effort — treading rhe water as I have said — would haply 
suffice to rescue them every one 
Belfast Henry MacCormac 


NOTES 

Wc learn from the i imts that at the meeling of the Royal 
Society on Ihursday last the vacancies m the list of foreign 
members were filled by the election of Gabriel Auguste Daubree 
of Pari<*, Jean Charleaj Mangnac of Geneva, Carl Nageli of 
Munich, and Carl Weierstra-s of Berlin, 

Sir John Luhbulk has been uuminated to succeed Prof 
Allman as pre'.ideut of the Iinnean Society, and Mr. G, J, 
Romanes fur the post of zoological secretary, vacant by Mr, 
Alston’s lamented death 

In the current number of the Revitt Stuntifiqut there is an 
article by M de Lacaze Dulhiers descriptive of nn interesting 
enterprise on which be is engaged, viz the construction of a 
zoological laboratory at Port Vendres Backed by the recom- 
mendation of the Academy of Science*^, he obtained a liberal 
ofler from the municipal authorities of the place, which among 
other consideralions determined him in the ■^election of the site. 
Altogether he is provided with 32,000 fiancs as a capital sum, 
750 francs per annum as a fixed income, with the gift of building 
ground and a boat. It will thus be seen that the municipal 
authorities deserve all credit for the sub tanlial cnconragemenl 
which they have extended to the undertaking. In a few monihs 
the laboratory will be completed, and is then to be thrown open 
to workers of all nationalities As its situation on the coast of 
the Mediterranean is ai> admirable one for the procuring of fauna, 
the institution is in every way favourably circumstanced, and we 
cordially wish it all success, 

Thi English Transit of Venus Commission having expressed 
a desire for an understanding with the French Commission, so 
as to secure a uniform method of observation, M, d'Abbadle and 
M Tisserand are coming to London to compare notes with the 
English Commission, 

A letter from M. Mascart, director of the French Central 
Meteorological Bureau, read at last week’s meeting of the Fans 
Academy of Sciences, lUtcd that the French Government mtend 
[fa establish an observatory for terrestrial magnetism at Cape 
Horn. Tha expedition will set out in the same vessel as wiU 
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like die mitrobomen who ire lo obierve the approaching transit 
of Venna, Thu u intended as the contribution of France to the 
lirtemdoiu] schetne of polar observitions, to which England 
hli ii yet mode no sign of lending her aid. 

Missis. SiKMiNS AND Haxske gave a public trial lost week 
of their new electric railway, which rum between Lichterfelde 
and the Cadettenhaus, about ux miles from Berlin The trial 
is etnted to have been most successful. It was in a simple tram* 
car, with an electnc battery totally concealed between the 
wheels, in connection, through the mils it ran on, with the 
principal battery at the station The rails are three feet three 
laches apart, and exactly resemble those of an ordinary railroad, 
only the gauge being narrower The greatest speed obtained on 
a distance of about one and a half mile was eighteen English 
miles on hour, Dr. Siemens has proved that if necessary a far 
gBeatar speed could be obtained, but this is not allowed by the 
German police authoriticii. It will not be allowed to proceed at 
more than nine miles per hour. The railway was opened lo the 
public on Monday, ' 

11. Fouchet with two nsoibtants are about to proceed to 
Vadw, on the east coast of Finmark, to collect natural hibtoiy 
■peoimens for the Fans Museum of Ivatural History. 

An interesting paper on recent earthquakes in Japan has lately 
been published by Prof. John Milne, vice-president of the Seismo- 
logical Society of Japan, To get an arrongeinenL which will 
cause a clock Lo stop at exactly the same tremor during an earth- 
quake 05 another similar clock is stopped at, lo get a complete 
time record of the tremors at any place, and to /ind accurately 
the direction of the transmibsion of earth vibrations, Lhesc arc 
the qnesUons which Mr. Milne and his fnends have been trying 
to surmount with the help of a grant of money from the British 
Association and the help of the Japanese Telegraph Department 
A result of the work hitherto done is that there is a chronic 
centre of disturbance within a radmi of a few miles from Yoko- 
hama, and Mr. Milne felicitates the inhabitants of that seaport 
on the advantages which their position gives them for seismo- 
logicsl observation The Society has also issued useful forms in 
which to record earthquake observations, which might supply 
hints to European observers 

At the Victona (Philosophical) Institute, on Monday, a paper 
on '*Tht Rainfall and Climate of India" was read by Sir Joseph 
Fayrer, K.C.S.l., F.R.S. He reviewed the causes and eJfects 
of those climatic changes which obtain in^ that country at the 
present time, and many of which once operated in Palestine and 
Egypt, not to mention England and other parts of the world, 
and threw light on questions involving the denudation theory, 
the vanatlon of river deposits, and other matters aflecting the 
MHfotikutanan theory of geology Sir Joseph Fayrer spoke at 
■ome length in regard to the climate of Indio, and showed that, 
if whit science had taught ns in regud to the effects of cnltiva- 
tlon^ the preservation of the forests, drainage, &c., were carefully 
attanded to by the powen that be, the importance of the results 
conld not be atinuted, ai they involved the health and prosperity 
of that great country. 

iM ccumcction iHth the subject of Fsianalioa,” Dr, Otto of 
Sehcauuts, Hongaryi writes u of a case which came noder bii 
■Dtee. 1a 1859, when the use of ficranns was under stringent 
Bgaktloni in Hungary, peasants often killed hares on the 
Dannbian island Creppel Ln the following way : — ^Two peasants 
woold drive in a cart over the reaped fields. On spying a hare 
(say at two to three hundred paces) they proceeded to drive 
round it some five or six times in sncceubn, One peasant 
canTing a long stick at length sprang out, at the moment the 
cot was behind the hare (the cart continniiig its course), and 
Gonkiag up to the animal slowly, killed it without difficulty. It 


WES not uncommon lo kill thus as many as six or seven harn In 
one morning 

The following instance of animal intelligence ii sent to us by 
Dr. John Rae, F,R S , who statei that the Mr William 
Sinclair mentioned is respectable and trustworthy. The anec- 
dote 15 taken from the Orkney Herald of May 11 A well- 
authenticated and extraordinary case of the sagacity of the 
Shetland pony has just come under our notice, A year or two 
ago Mr William Sinclair, pupil teacher, Holm, imported one of 
these little animals from Shetland on which to ride to and from 
school, his residence being at a considerable distance from the 
school buildings. Up to that lime the animal hod been unshod, 
but some time afterwards Mr. Sinclair had it shod by Mr. Pratt, 
the parish blacksmith. The other day Mr. Pratt, whose nnlthy 
15 a long distance from Mr. Sinclair's house, saw the pony, with- 
out halter or anything upon it, walking up to where he was work- 
ing. Thinking the anlma] had strayed from home, he drove it off, 
throwing stones after the beast to make it run homewards. 
This had the desired effect for a short time , but Mr Pratt hod 
only got fairly at work once more m the smithy when the pony's 
head ogam made its appeoxance at the door. On proceeding a 
second lime outside, to drive the pony away, Mr. Pratt, with a 
blacksmith’ s ustinct, took a look at the pony’b feet, when he 
observed that one of its shoes had been lost Having mode a 
shoe he pnt it on, and then waited to see what the animal would 
do. For a moment it looked al the blacksmith as if asking 
whether he was done, then pawed once or twice to see if the 
newly-shod foot was comfortable, and finally gave a pleased 
neigh, erected its head, and started homewards at a brisk trot. 
The owner was aho exceedingly surprifaed lo find the animal at 
home compleLcly shod the same evening, and it was only on 
calling at the smithy some days afterwards that he learned the 
full extent of hu pjny'h sagacity," 

M. J, Plateau has issued a second supplement to the 
" Bibliographie Analytiquc des Frmcipaux Pbcnomeni^s Sub- 
jectifs dc la Vision," comprising the years 1878-^9 It is rc- 
pnnled In a separate form from the Memoirs of the Belgian 
Academy. 

We have received the fir^t {three parts of the ZeUsthrifi fnr 
InttrufHcnienkitnde^ a monthly journal intended to bring together 
oil novelties in ECieDlific apparatus iL is edited by Dr George 
Schwiskus, assisted by a large Btaff, and published by Julius 
hpnnger of Berlin It is amply illustrated and its utility li 
obvious. 

M. Carnot, the grandson of the celebrated War Minister of 
the First Republic, has taken an important step in hii capacity of 
Minuter of French Public Works. He sent to the Lower liouie 
a projet de hi asking for a credit of 280,000/, In order to iutro- 
duce at once into all the French lighthouses magneto-electric 
generators and acoustical signals with steam blower. This pro- 
posal IS sure to be accepted with enthuBiosm, and executed with 
the utmost rapidity. 

The General Council of the Seine have granted the oedita 
teked by the Frtffet for establishing in the Morgue a refriger- 
ating machine by MM. Mignon and Kouard. Ammonia Is 
the substance which has been considered as the most powerful 
and cheapest by a special commiiilon appointed by the Coundl 
of Hygiene. Laboratories will be annexed to the estabhshxnent. 
The work will begin oa soon' as Parliament hoi voted a imill 
sum for contributing to the expcuEc, 

M. BaethAlwy St. Hilaire, French Minister of FoMign 
AfTtlfs, has recommeaded to M, Cochdry a suggestion of Mi W. 
de Fonviello's advising the appointment of a commisrion on the 
stale of international law relating to ocean telegraphic oablei, 
and the means of improving it. M. St, Hilaire itatci that In 
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cue the Congreai of Elcctriciam comes to any conclusion relating 
to thu most important object, he ii ready to send a circular to 
the several Governments on the opening of an international 
conference on the matter, Thi oflicml correspondence will be 
publuhcd in fnll in the next number of V ^lectficiti. 

"We talte the following from the Cohrnts and India — " To 
say that a train had been stopped by caterpillars would sound 
like a Yankee yarn, yet such a thing (according Rangitika 
Advocate) actually took place on the local railway a few days 
ago. In the neighbourhood of Turakina, New Zealand, an 
army of caterpillars, hundreds of thousands strong, was march- 
ing across the line, bound for a new held of oats, when the train 
came along. Thousands of the creeping vcrinin were crushed 
by the wheels of the engine, and suddenly the tram came to a 
dead stop. On examination it was found chat the wheels of the 
engine had become so greasy that they kept on revolving without 
advancing — they could not grip the rails. The guard and the 
engine-driver procured sand and strewed it on the rails, and the 
train mode a fresh start, but it was found that during the stop- 
page caterpiilani in thousands had crawled all over the engine, 
and over all the carriages msidc and out." 

A SHOCK of earthquake is reported from Mottling (Camiola) 
on Apnl 26, at 4 55 p m , direction from north to south, Al 
TUflers (Styria) a smart shock war felt on May 6, at 7 4I p m , 
duration three leconds, direction north-east to south-west. 

On Tuesday last week, the Pnneess Chi istian of Schlcswig- 
Holatem presented the priie^i and certibc^ites adjudged to candi- 
dates m a competitive examination on "Domestic Sanitation,” 
following a course of lectures delivered on the subject by Dr. £ 
W Uichardson >Vith regard to the course of lectures he had 
given at tlie request of the Ladies' Saintaiy Association, Dr 
Richardson stated that nearly 300 pupils attended, of whom 
seventy-five competed for the prizes olTered by Mr. Edwin 
Chadwick and others Of the papers sent in, he could say that 
lU the writers Bho^^ed a sound knowleilge of four subjects, viz 
the relative values of the substances used as foodc;, the circulation 
of the blood, the procciia of breathing, with the conditions which 
produce a pure and healthy dwelling, and the management of a 
sick room Dr Richardson announced (hat, by desire of the 
Ladies’ Sanitary Association, he should debver another course 
of lectures, beginning in October next, on the nervous system. 
Thu would raise questions concerning education and other 
uilereiting and, at present, debatable matters. 

In the Revue Scuntxfique May 14 u the conclusion of a 
long paper on the Physiological Immunities enjoyed by the 
Jewish race, in which the nature of these immunities 11 examined 
and the probable reasons for them given 

The additions to the Zoological Society's Gardens during the 
put week include on Indian Fruit £at (Pteropus medius) from 
India, presented by Mr. Edwin H. Maskell , a Wood Brocket 
{Cm^acui nemorxvagus) from South America, presented by Capt. 
Mackenzie, s s, Severn j an Egyptian Gaz^e {Catet/a dorcas) 
from Egypt, presented by Mrs J J. Jones , a Common Hare 
iuropceus), British, presented by Mr. Wormald, F.Z.S. , 
two Hawfinches {Coccotkraustes vuigarts), British, presented by 
Dr. Bree \ three Viperinc Snakes (Troptdonotus vipennus) from 
North Africa, presented by Mr. J. C. Church; a Common 
Adder {Vipera tfiruj), Bntish, presented by Mr. G. H. King, 
a Three-striped Paradoxore {Paradoxurus trivirgutus) from 
ludUi a Javao Adjutant {LepioptUus Jttvanuus) from Java, 
received in exchange ; aix Roae-colonred Paitors {Pastor foseus) 
frau Indu, two Mandarin Ducks {Atx gaim-icu/ata) from China, 
porchued ; a Bhia and Yellow Macaw (Ara ararauna) from 
South America, deposited j a Gaoffray'a Dove {Penstora 
three Red-crested Whistling Oucka mjtmi], bred in 

the Gardens. 


Ol/R ASTRONOMICAL COLUMN 

Vailiable Stars.— Mira Cdi, which was at its minimum 
on March 20, according to Prof Schonfeld’s formnla in his 
second catalogue of variable^, will attain a maximum by the 
same on July 8, and may thertforc be observed as it approaches 
that pbaie The next maximuni lakes place on April i, 1882, 
and will not be observable 

X Cygni, by the recent observations of Prof. Julius Schmidt, 
may aUo be expected to reach its maximum about July 10, per- 
haps a few days later . the last maximum occurred on May 30, 
1S80, when the star was 6m. ; it has occasionally attained 4m. 
at maximum. The perturbations in this case appear to be 
considerable. 

The position of the variable usually designated Nava 1848 
may he identified by means of Prof Schmidt's observations of 
neighbounng stars. In Astron Nach.^ No. 170S, he gives the 
following placca for 1855 O - — 


Mag 

HA 

Dcci 


h m s 

t ! 

11 

»6 50 53 3 

- 12 43 57 

*3 

— 51 18 I 

12 42 0 

13 12 

— SI « s 

12 40 3 

ir 

— 51 44 8 

12 47 8 

11 

— S« SI 9 

12 31 57 

10 11 

16 S 3 92 

- 12 47 2 


Further, the variable follows the star, Lalandc's star 30,853 
a ninth magnitude, I4'8^., and is north of it 18' 21". 

Prof Winnccke’s star of Lhe twelfth magnitude, in close 
proximity to the place of Kepler's Nava 1604, deduced from t 
observations of Fabncius, and apparently in the position of a stai 
marked loin, by Chacornoc, but not since observed of that 
brightness, well deserves watching, and it would be interesting to 
possess a carefully-formed map of all stars visible m the vicinity 
of Kepler's celebrated slar, with the aid of one of our most 
powerful telescopes — similar to that prepared by D' Arrest with 
the Copenhagen refractor for the vicinity of Tycho’s Nava 1572 
in Cassiopea Prof. Winnecke’s star precedes the pm , No, 
16872 in Oeltzen’b Argelander 33 2s., and is 2' north of it. 

The Satolites of Saturn —Observations of these satel- 
lites are still followed up at the Obwrvatory of Toulonse, and 
M. Baillaud has communicated a senes made about the last 
opposition of the planet to the Pans Academy of Sciences. 
Amongst them arc a number of obscrvaliODs of Mtniaj, consist- 
ing mainly of elongations, but with several attempts to fix thd 
moments when the satellite was on the tangent to the extremity 
of the ring. M Baillaud does not appear to regard the latter 
observation with favour, on account of the difficulty atteiding 
It, but proposes to gam furlber experience of the degree of 
precision of which it admits. The later observations of Mimas 
are as follows : — 


iBSo h m 1 

Nov. I \V . 6 59 40 
13 W. 12 58 17 

23 li. 10 33 13 


1S80 h m s 

Nov 25 N E lo 23 50 

Dec. 18 W. ... 10 I 7 

19 W . 8 41 33 


The times are mean times at Toulouse, 3m. 29*9^ srest of the 
Observatory of Paris. The observation of November 25 relates 
lo the jjA'isage of the satelbte by the tangent to the extremity of 
the nng. 

Dr M W Meyer of Geneva publishes elements of Rnce- 
ladns, Tetkyst Dione and Rhea^ obtained on a new method, 
from observations made with the lo-inch Geneva refmetor 
Dy the wty he terma th^second of these satellites not 

the only time that Sir John Herschel’s proposed designation baa 
been mistaken of late. Thetis^ as is well known, is appropri- 
ated for one of the minor planets discovered by Dr. K Luther. 


Swift's Comet (1881 a). — M. Bigourdon has calculated the 
following elements of this comet, from the Dun Echc observa- 
tion on May 2 and observations made at Paris on May 5 
and 7 

FeriheUon passage 18S1, May 21 0613, Paris H.T 


Longitude of perihelion 

„ „ aioendmgnQde .. 

Inclination , 

Log disUnoc m perihelion 
^ Motion — direct. 


aw 54 43 j M. Eq 
119 24 5 ) 1881-0 
81 40 56 
975568 


Though observations will not be longer practicable in these 
latitudes the cornel may perhaps be ol^erved in the santhcen 
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hcmuphere, it being understood thit telegrams have been sent to 
the Cape and to Auatralia (by Lord Crawford) with this object. 
Accorumg to the above orbit, on juljr 9 the comet will have one- 
Aflhof the intensity of light on the night of discovery. There is 
no close resemblance of elements to those of any comet previously 
calculated 

The '* Astbonomische Nachrichfen "—It is announced 
that after the termination of the current volume, by authority of 
the Frusiian Government a new arrangement for the manage- 
ment of thu Journal will take effect. It will be edited by Prof. 
A. Krueger, the director of the Observatory at Kiel, m co opera- 
tion with the president of the Astronomischc Gesellschaft,'’ of 
which association it will become a reco/nrsed organ. 


BIOLOGICAL NOTES 

Limulus FOLYFllEMUS — A paper on the anatomy, histology, 
and embryology of Limulus /^IyJ>henms, by A S Packard, 
jun., M 1 ) {Annivfrsary Mem Hostuii Soc Nat Hist 1880), 
may be regarded as a con hcua Lion of the author’s former senes 
on the development and affinities of the king-crab He discusses 
fully the question of the affinities of that puzzling animal, 
and combating the position of those zoologists who connect 
Limulus w ith the Arachmda, he sums up the facta which point 
to the crustacean naiure of I imulus as follows . — (1) The nntuie 
of the brancliicc, those of Limulus being developed in numerous 
plates overlapping each ether on the second abdominal limbs 
(those of the iLutryplenda being, according to H Woodward, 
attached side hy side like the teeth of a rake), while the mode 
of respiration is truly crustacean , (2) the rchcmblancc of the 
cephalo thorax of Limulus to that of Apus, (3) the general 
resemblance of the gnaihopails to the feet of Nauplius or larva 
of the cirrhipedia and copepoda ; (4) the digestive tract is homo- 
logous throughout with that of Crustacea, [larticularly the Deca- 
poda, Iheie being no urinary tul es as m Trachcata , (5) ihe 
heart IS on the crustacean type os much as on the trachente type, 
and tlie internal reproductive organs (ovaries and testes] open 
externally, at the base of and in the limbos much as in Crustacea 
The paper is illustrated by seven plates showing the Lirculalion of 
LimuluR, sections of the adult and of embryos, and details of the 
structure of the eyes with companson of thcbe with thuse of Tiilo- 
bites, with which group the author, ns in his first incincir, allies 
the Meroslomata. 

The NummuliFIC ELHiNlOb 01 Ei.yvt —A monograph of 
the Echinids contained in the NummuliUc strata of Egypt, by 
M. P de LorioJ, L published in the M^m. boc Fhys. el d’HM. 
Nat de Geneve (tom xxvii 1880, p*" ). liie specimens 

described by M de Lonol were obtained mostly near Cairo and 
Thebes The fauna of the Nummulitic strata of Egypt has been 
found by liim aa far as yet explored to contain forty- two species 


those got from depths of 60 to loo m., or found under stones^ 
are nearly qute while, 

MicHosconcAL Examination of Farina — In examining 
any given kind of farina with the microbcope to find whether fl 
JeiiS nutritive farina has been mixed w ith it, it has been commor 
to confine attention to the starch granules (which one may easil) 
be mistaken about) ' Dr. Cnttaneo holds [Be Jst. Lamb Rend, 
voi, xiv fasc, v ) that greater importance <«hould be attached to 
the character of the bran-iiarticlcs, some of which are never 
wanting even m the most carefully b died flour. These (as he 
shows) differ in a marked way according to species. 

The HvrorHYsis in Ascidians. — While the hvpophysis, 01 
pituitary gland, fount! in the cranial cavity of adult vertebrates 
seems to be a rudimentary body without function, it is, in its 
earlier development, furnished, like all active glands, with an 
excretory passage into the alimentary canal. On the instance of 
M, van JJeneden, M Julin has lately studied an enigmatical 
organ in ascidians, a glandular apparatus under the brain (dis 
covered by Hankow), which, it was thought, might be homolo- 
gous with the pituitary gland of veilebrates M Julin examined 
the gland, the so-called anterior tubercle or vibratile organ, and 
various connected organ«;, in fuur species of ascidians at Leewik, 
on the Norwegian coast, and his researches (lately described to 
the Belgian Academy) appear to confirm M. van Bencden'^ 
conjecture M Julin is unable to regnrd the vihratile organ as 
an olfactory organ (the ordinary view) , it receives no nerve- 
branch, and no olfactory cells can be found in its vibratile 
cylindrical epithelium It (he considers) merely the enlarged 
mouth of the excretory canal of the gland below the brain, 
leading into the buccal region, while the gland itself represents, 
111 permanent stale and fuucUonal activity, the embryonic 
hypophysis which becomes rudimentary in vertebrates The 
r$ie of the gland remains in obscurity. (Anatomical details 
will be found in the Academy’s Bulhtin^ No 2 ) 

PH YSICAL NOTES 

An extremely ingenious explanation of the peculiar giceu 
phosphorescence observed by Crookes in hL researches on higli 
vacua has recently been given by Mr J J Thomson of Cam- 
bridge, This phosphorescence appears on the inner surfaces of 
tile exhausted glass tubes whenever they are exposed to the so- 
called molecular bombardment of particles projected from the 
negative electrode. Mr Thomson points out firstly that, as 
predicted by Clerk MaxwTiI and verified by Rowland, a moving 
electrified particle acts as a cnrreiil of electricity and possesses 
an (eleclro-magnctic) vcclor-pntentml Now where such an 
electrified particle strikes a glais surface ond rebounds, its 
change of velocity is accompanied by a change of vector- 


described by M de Lonol were obtained mostly near Cairo and change of velocity is accompanied by a change of vector- 
Thebes The fauna of the Nummulitic strata of Egypt has been potential, and the gla^.s against which it impinges and rebounds 
found by him na far as yet explored to contain forty- two species will be subjected to a rapid change in electromotive force. But by 
of Echinids, or about the same number as that of the Nummulitic Clerk-Maxwell's electro magnetic Iheoiy of light this la precisely 
strata of India, that of the Canton of Schwylz has only thirty- ^hal bappens when a ray of light falls upon il Apd therefore 
four, the Eocene fauna of the Antilles only eighteen, but the iiho^phoresccb bs it would under the impact of an actual ray 


Eocene fauna of the Pyrenees has as many as ni net /-three Jn 
the present memoir, which is illustrated by ten platen, twenty 
new species are described The author does not c oncur m Prof, 
feffrey Bell’s reasons for the formation of his new genus Paleo 
lampac, ’ - . .. __ 


lampac, considering that there arc not sufficient grounds for 
separating it from Echmolampas. Only four of the forty two 
sp^es composing the Egyptian Nummulitic fauna are regular 
Echinids, all the rest are irregular, Of the whole number all 
but eight are peculiar to Egypt Of the eight exceptions four 
occur in the lower part of the Nummulitic formation at San 
Giovanni Harione, la the Viccntin, three in that of the Pyrenees, 
whilst the reouinipg one, Ilemtspatan^us d^ressus, has been 
found in the Crimea in the same beds as Echinolampas sub- 
eyhndricMS, which also occura at San Giorauni Harione 

Sponges of Lake Baikal.— In a recent note to the St. 


it })huvphorescc!i bs it would under the impact of an actual ray 
of light. It would be inleresling to inquire whether all phosphor- 
escent and fluorescent phenomena are capable of an analogous 
explanation in accordance with Clcrk-MaxweU’s theory, 

Mr, E. II, Cook proposes [Ph\L Magy') the term sonortsantt 
ai suitable to apply to the phenomena discovered by Graham 
Bell and mvcitigatcd by Mcrcadier, Tyndall, and othem, of the 
direct ct'nversion of intermittent radiations into sound. The 
new name is obviously '■uggeitcd by analogy with fluorescence 
and calorescence, but does not seem quite a happy one. Stokea 
gave the name of fluorescence to the phenomenon of the change 
of non -luminous ultra-violet rays into luminous ones Akin 
gave the name of calcescence to the phenomenon of the change of 
non luminoua heat- rays into luminous ones (as in the lime-light) 
but the term has been superseded by Tyndall's term calouscence 
which is etymologically unfortunate, seeing that the Latin verb 


Fetmburg Academy, Dr Dybowski says sponges occur in Lake ** noi caloresco. By strict analogy the term sonorescemce 

Btihal wherever the bottom la rocky or large blocks of stone or ^“O'rid mean the conversion of sound into luminous rays, not the 

wood ue lying about. CloK to the border of the lake, at a r^^'C^se change, to which Mr Cook applies it. 

depth of a to 6 metre., they have . «>d w cuthion-IiU form, TH£ rereerche, of Edlund, Joubert, and other, have left no doubt 


wood ore lying about. CloK to the border of the lake, at a 
depth of 2 Co 6 metre*, they have a sod or cushion-Jikt form, 
clinging to the atones, blocks, and [more largely) to decaying 
wood. In a depth of 6 to 25 metres they become tree- or sbrnb- 
lihe, with a height rarely exceeding 60 ctm. ; while from 25 to 
100 m, depth the lod or cushlon-like form recurs, and only that 
il met wicli. The colour of the sponges is generally more or 
leii dark grus-green, lom^limei olive-green or brown. But 


that the voltaic arc poRses^es an electromotive force of its own 
acting in a direction opposite to that of the current which 
suatiitiB the arc. The principal work of maintaining the arc 
appears indeed to be spent in overcoi mg this opposing force, 
and 18 not otxaiioned by the resistance of the arc itoelf, which is 
small. M. Alfred Niaqdet has lately announc^ the observation 
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of an important fact in connection with this subject, nainelv, that 
when the arc begins to emit the well-known Ats^tnl• stund there 
IB an abrupt change in the oppo'^ing electromotive force, which 1^ 
greater while Ihe arc is silent than nhen it is hissing'. 

MM. Naccari and Pagliani have lately determined the 
vapour tensions of a number of liquids in the laboratory of the 
University of Turin, Their method consisted of a modi hcation 
of that or Regnault, reduction of pres'iure being effected by an 
aspirating immp The tensions of toluene, propylic ond iso 
butylic alcohol, and of several of the ethers of the fatly acids 
were determined at different tcnmeratuiei \Mth great enaciitudc 
and their empirical formiilA* calculated, 

From a study of the electromotive force of inconstant couples 
MM. Naccari andGuglielmo conclude lhat in couples containing 
one fluid the electromotive force is iDfluenced by the nature of 
that pole to which the hydrogen goe*., and that the change in 
the strength of the current vanes always in the opposite sense to 
that of the electromotive force, the senic depending upon the 
manner m which the liberated oxygen entcr-i into secondary 
chemical actions 

At the Ob'-ervatory of Campidiglio, I'rof Respighi lus been 
lately conducting a scries of experimciili for the determination 
of gravity The data are nm as yet fully reduced, hut ihe 
author has described his methnd {AtU dtlh A'. Au da f tmtif vol 
V. fasc 5 ), which conEi‘'ts m the use of a jicndulm with a lead 
halt about Q^kg. in weight, and a steel wiie 06 mm in dia- 
meter ; a sharp iron point at the extremity, dips in mercury 
each oscillation, so as to give pa<^sagc to the cuirent of a chruno 1 
graph, hive different lengths of neiidulum were used, between 
7'90 m, and 5 16 m. , and with all these lengths the pendulum, 
oil account of its weight, the fiaeness of the wire, and the con- 
venient mode of suspension, proved independent of the rotatory 
motion of the earth, presenting Foucault's well-known pheno- | 
menon (an essential cunrlitiun, in the author's opinion, but not - 
verified in Horda’s or BcijseVs apparatus) The luimher and 
duration of the OiiCilIaliuns were registered by the chronograph 
with greater exactness than is attainable by the melbud of 
coincidences 

An airangcment for rendering Volta's pile c mutant and depo- 
larised IS described by Count Mocenigo in a recent number of 
the A'lr/j/d Sctatiifiio-InduAffiiU, Tw'elve couples with tlieir 
elements are fixed on a horuontal axis , a trough of acidulated 
water having twelve compartments is brought up hv a lever 
motion, so as to cover a good third of tlie surface of the pile, 
and a rotatoiy movement is communicated to tlie axis. 

The velocity of sound 111 chlorine has been determined lately 
by I’rof, Tito Martini (A’/r^ Srr /nfr/, No. 6), no physicist 
having previously, to I'ls knowledge, done to 11 is method 
was suggested by an experiment of Tyndall A plass tube 
40 ctm. long and 2 ctm. internal diameter, and fixed in vertical 
position, was connected below, by means of a gutta-percha tube, 
to another glass tube holding snlphunc acid, and capable of 
being raised or lowered so as to vaiy the level of the liquid 
entering the fixed lube, in older to obtain the column of gas 
which would ‘trengthen ccrlain tone 'Ihe fixed tube was 
graduated m centimetres and millimetres Having first verified 
the accuiacy of the method by experiments willi carbonic acid 
and protoxide of nitrogen, the author proceeded to chlorine, and 
obtained 206 4 m. as mean value of tiic velocity of sound m it 
for zero temperature, 

The mode of decomposition of water by discharge of Leyden 
jars through platinum electrodes has been fitudied by Dr. 
Stremlz (Vienna Acnd Anz). Ricss attributed this pheno- 
mena to beating of the electrodes. Using a quadrant-electro- 
njeler, &c., Dr. Streiutz found that with very small electrodes 
giving poaaage to a senes of discharge-currents in one direction, 
men left to themselves, a remarkable reversal of electromotive 
force occurred, but only when the discharges did not exceed a 
Ctf tain number. The author was led to examine ihe change of 
electromotive force by short galvanic currents, which aNo pro- 
1 ^ j ^ minutes, a reversal m the electric behaviour of 

the emrode covered with H, ; and he explains this by Eaying 
t^t platinum containing no free, but only* occluded, hydrogen is 
eiectromotively negative to pare platinum The farther observa- 
hon^at a fully-polarised cell, one of whose electrodes was 
galvanic current with H- the other with 
Op did not show a reversal of the difference of potential, led 
to the concluuon that the decomposition through battery dis- 


charges IS to be regarded 35 the ]jroduct of a galvamc ]Xilari<iation 
and a connected (thermal development of oxyhydrogen gai on 
the two electrodes 

In a recent note to the Vienna Academv Prof Reitlmgcr and 
Dr Wachtcr dislingui'-h lliiee vaiietics of Lichtcnberg figures 
(1) the poiiitive radiating figure , (2) the pasiLive 

disk-figure, (3) the negative disk-figure The (2) wai lately 
added by Herr Holtz The conditions of production in each 
case are investigated The positive radiating figure is jirudaced 
(according to the authors) by dust particle? detached and carried 
off from the electrode , the negative di'^k-figure, on the other 
hand, by gas di<icharges. In the former case the particles^ while 
they communicate their positive clectncity to the resin, dc'-cribe 
radial paths rendered visible and yellow' by the du'^ting proces'- 
The reason why one never gets a negative (red) radiating 
figure, or even bianch, is that the electro-ncgativc discharge 
from a metal or other conductor in air is neither capable of 
eflccling an electric disaggiegation of the electrode, noi a 
carrying away of dust-parlicleb 

lo obtain an cnlaigemcnt (on a screen) variable at will, at 
any distance, M. Crova (/c>h;« de Phyi , April) places between 
the object and the screni (which arc fixed) a projection apparatus 
formed of two lenses, one convergent (plane-convex), the other 
divergent (plane'Conca^ eb of the same focal distance, and 
capable of being moved apail h) means of a rack and pinion 
arrangement 

GEOGRAPHICAL NOTES 

Mr. James Gr AisHEr wiites from the office of the P.ilesiine 
Exploration Fund, announcing the discovery of a‘'Hittite” 
City — “A great battle," he stales, " figured in Sir G Wilkin- 
son's 'Ancient Egyptian^’ was fought between Rameses II and 
the Ilittites near incir sacred city of Kodash, which is shown as 
a city wilh a double moat, crossed by bridges beside a broad 
stream running into a lake The Jake has been generally 
identified with the Daheiret Homs, through which the Orontes 
passes south of Hom«, hut the site of the city, as important In 
Hittite lecords as the northern capital of Carchemish, remained 
to be discovered We now learn from a despatch received 
from T leut Conder, the officer in charge of our new expedition, 
that he has identified the Just site with the rums known as the 
Tell Ncby Mendeh They lie on the left bank of the Orontes, 
four English miles ^outh of the lake The modern name b**- 
longs to a sacred shnneon the highest part of the hill on which 
the rums lie, and the name of Kade^h still survives, so that here 
IS another instance of the vitality of the old names which linger 
in the minds of the people long after they bnvx forgotten the 
Koinan, Greek, or Ciusaders' names. Not only the name is 
pieserved, but the ancient moat of the city iLscIf Liciit 
Conder wiiles — Looking down from the .sumiiiit of the Tell 
we appeared lo *^ee the very double moat of the Egyptian 
picture, for wdnle the ^stream of the Orontes is dammed up so oa 
to form a small hike fifty yards across on the south-casl of the 
site, a fre^h brook flows in the w'esl and north to join the river, 
and Dll outei line of moat is formed by eaithcn banks, which 
flank a sort of aqueduct parallel with the main stream ’ " 

The French Government is taking advantage of the occupa- 
tion of .a part of Tunis to extend their ordnance survey lo 
regions hith'rto untrodden by ordinary travellers Lol, Perrier, 
the member of the Institute who is at the head of the hrench 
Survey, has been ordered for this service. , 

The death is announced of Gessi Pasha, the friend and coad- 
julor of Col. Gordon in the Sudan He died on the evening of 
April 30, m the French hospital at Suez, after protiacled suffer- 
ings caused by the temble privn lions he endured in the months 
of November and December last, when he waa diut in by an 
impassable barrier of weed in the Bahr Gazelle River, Upper 
Egypt, as already recorded Capt Gessi conducted some valu- 
able exploring W'ork on the Nile under Col. Gordon, and in 1S76 
succeeded In ciruumnavigatiiig Albert Nyanza, adding greatly to 
our knowledge of lhat lake 

In the Rtxme Scuntifiqat of May 14 M. G. Roiland has a 
long article on the Sand Dunes of the Sahara, in which he 
addjices data to show that these dunes shift but very little, that 
although they move lowaijlB the soulh-enst, it is veiy dowly, 
and that little diflerenoe is made upon them in the course of a 
generation. 
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**Cahios from tho SilTar-Land,” by Mr. E, W. White, 
F.Z.S., will shortly be iS5i\cd in two volomes by Mr, Van Vonnt. 
It reliras to the author's expenenoe in the Ai^gentine Republic, 
tod wUl be fipecmUy full on the natural history of the country, 

Wi refret to loom the death of Admiral La Ronciire le 
Nonry, president of the Geographical Society of Pari'*, who died 
on Saturday after a protracted illness, lie was bom in 1813 
In 1 8^6 he went to the Arctic Ocean in the Hortense on a 

■cicntific explontloii proiieHedly conducted by Prince Napoleon, 
who wni on board. On the death of M. Chasseloup Laubat the 
Admiral woa elected president of the Paris Society of Geography, 
in whioh office he continued without oppobition up to the last 
elntion. The Admiral took great interest In scientific geo- 
gtnpl^t u wiU ai in zoology and botany. 

Da. Garhaad Rohlfs, who has been travelling in Abysunia, 
has returned to Berlin, 


THE HYFOPHYSAL GLAND IN ASC/D/ANS 

CINCE the publication of KowaJea sky's remarkable discoveiy 
^ of the course of development in Ascldiana, and its confir- 
mation, in all the leading features, Knpflier and others, any 
morphological work on the Tnnicata is naturally regarded with 
great interest on account of the possibility of its throwing light 
on the difficult problem uf the relationship of that group to the 
Vertebrata. 

Embryo logical investigations have clearly demonstrated that 
the fully-formed larval Ascjdian (in most genera, at least) pos- 
seues an axis occupying the centre of the tail, and comparable 
With the vertebrate notochord , that the dorsal region of the body 
contains a neural canal— of epiblastic onnn, and formed by the 
ruing up, arching over, and coalescence of " Jamiiitt dorsales " — 
expanding anlenorly as a vehicle, in the walls of which certain 
BcnM-organs ore developed, and being continued posteriorly as a 
fine canal running along the tail on the dorsal surface of the no to 
chord. The ventral region of the body is occupied by the alimen- 
tary canal, lying below the nerve vesicle, and, in its most posterior 
prolongation, below the anterior extremity of the notochord, 
which in this locality separates the neuru and visceral canals 
These developmental researches have also shown that m the 
adult Asadian the branchial aperture must be regarded as homo- 
logooi with the vertebrate mouth, and the branchial sac with the 
pharynx. 

An excellent paper by M. Charles Julia ^ m the last 
number of the Arckwts de (tome 11. fascicule 1 , 

1861), of which a preliminary account appeared lately in the 
Bulkem of Che Academic Koyale de Belgique (3™" ser., L 1, 
No. a, Fevr r8Sf), adds to this interesting list of homologous 
organa by showing strong grounds for the belief that the littlc- 
maderslood ** neural gland" in the Ascidinns represents the 
glonduUr portion of the hypophysis cerebri, or pituitary body of 
Veitebrates, 

M. Julin gives a minnle account of the structure and relations 
of the peripharyngeal bands, the dorsal Umina, the nerve 
ganglion, and that enigmatical organ generally known os the 
olfactory tubercle; the most important section of his paper, 
however, is that dealing u uh the neural gland This structure 
was first discovered by Hancock, and more recently its glandular 
nahire was demonstrated by Ussow, who called it the olfactory 
gland, and stated that it was connected with the olfactory 
tuberde by a narrow canal, an observation since confirmed by 
NoasonofT, Julia contends that the fo-called olfactory tubercle 
is not a sense-organ at all, but merely the curiously complicated 
opeuiv u>ta the pharynx of the duct of hu hypophyila." He 
itain ual he has baen unable to find any nervous connection 
whatavar between the tubercle and the ganglion, and that the 
nenre which has frequently been obrerved and desoribed oi np- 
plymg the supposed Miue-organ really passes behind it without 
camnainicating, and that therefore he cannot confirm the Inncr- 
vti en described sod figured by Ussow. The histolo^cal struc- 
tuw of the tubercle is also opposed to the probalnJity of its 
seiiaoi7 fniution, as no modined cells are present, the whole 
surface being covered normal ciliated colnmnar epithehum. 

. The reaaani wbJch M. Julin advances in support of the homo- 
logy of the ncoral ghind with the pituinry body are Its structure, 
ItA podtlon on the ventral surface of the ganglion, and its rcU- 

idies siir rOnanuation das Aicidiw ilapUs-^ur I'fafrpDpkyM 
oreuaa qni ■ y rottochni duu 1 h gnrtt C^wtlia, FMtdhmat 
Vw OiarlM JuliB, AwiCBBt du Coun d'Bmbnrolofw ^ I'Uni- 
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tion with Che pharynx. The glandular nature of this body was 
first shown by Ussow, and its minute structure has been invcsil- 
gated by Julin. It consists of branching glandular lubnlea 
aurrounded by connective tissue richly supplied with blood- 
sinuBes, while the excretory duct in its posterior port has a com- 
plete dorsal wall only, os ventrally it communicates freely with 
the ends of the tubules, just as is the case with the duct during 
the development of the pituitary body. 

Julm points out that in the Ascldiana the duct, m running an- 
teriorly towards the olfactory tuberde, is in direct relation witn tho 
ventral surface of the nerve gani^hon, no layer of connective tissue 
intervening , and this he states ib also the case in Vertebrates. 

The position of the neural gland, or ** hypophyb ary gland," 
os Julin proposes it should be called, is constant. Wherever the 
nerve-ganglion may be, — and It vanes considerably m its position 
in different species, — the gland is always iitnated on its ventoal 
surface. 

Ihc excretory dnet ansing from the dorsal surface of the 
gland, runs antenorly, directly below the nerve-ganglion, to the 
olfactory or hypophyaory tuberde, whore it communi cates wilih 
the pharynx, probably within the region formed by the epi blast 
involved m the oral invagination. 

It K evident that Julm's observations throw the gravest 
doubts on the always somewhat questionable olfactory nature of 
the dorsal tubercle, A ciliated pit having no apparent nervous 
relations, and connected hy a duct with a body having a wen- 
marked glandular btruclure, has no claim to oe reg^ed as a 
senbc organ. Its function, and that of the gland, remain a 
mystery , Julin states that he is nnabJe to throw any light upon 
this question. From the large sire of ihe gland and the constant 
presence ami usually extraoidinary complication of the tubercle 
one would imagine that they performed on important function 
in the economy of the Ascidian ; but what that function is, and 
why the duct of a gland should have so elaborate an opening 
into the pharynx, are at present totally unknown 

Julin gives us no mfurmalion as to the development of thefc 
organs. In 1871 Kowalewsky* debcnbed, in the course of the de- 
velopment of Ascidui mammUlata, the formation of on aperture 
connecting the anterior end of the nerve vesicle wnh the region 
of the epiblast which was bein^ invaginated to form the on I 
funnel, and he declared that this aperture of communication' 
between the neural and visceral canals persibted in the adult ■§ 
the ciliated tubercle, Kupffer,* in Ibe following year, while 
refernng to Kowalewsky’a statement, declared that he hod been 
unable to dbcovcr any such aperture in the laiva of Asftdm 
men/u/a. If Kowalewsky's observation is confirmed, and if the 
canal ig found to reuioin as the duct of the neural gland, Ith/e 
course of its development would seem to differ considerably from 
that of the hypophysis cercbn os described bv Miholkovics, 
Balfour, and Kolliker, which are the views approved of by Julin 
and confinned from hig own ohiervaLions. 

In conclubion, the arguments 111 favour of the homology of the 
A^cidian’s neural gland with the glandular ^rtion of the pitniUry 
body are very strong. The stiucLurc, position, and relations of 
the two organs are, in a certsm stage of development, idcuticmh— 
admitting, uf course, that the branchial sac is a modifi^ phaiynx, 
and ihat the nerve-ganglion is homologous with the vcrtebralc 
brain— and the only point required For the proof uf the hypo- 
thesis IB the demonstrabon that the neural gland and its duct bjc 
epiblastic in formatioo, and that iheir devcLopment coircBponds 
with that of the pituitary body W. A. Hirubian 


STORING OF ELECTRICITY 

CECONDARY batteries to store up currents of electricity in the 
^ form of chemical work promise to play so important a part 
in theulUmalc adoption of the electric light, that improvcmcnti in 
their condruction ore of peculiar interest. The latest innovation 
IS due to M, Faure, who has modified with great succefs dv 
secondary battery of Gaston Flonttf by covering the surfaces of 
the lead plates with a coating of minium, thereby iDcreaslllg 
their capacity manifold. This device possesses the addidonu 
advantage that it obviates the necessity of *' forming" the celle 
by the tedious process of charging and discharging them Ibr 
many days, as in PlantiiN batteries. Two sheets of lead one 
separately coated with minium and are rolled together in a spiral, 
being kept apart by a laycr^of felt, and are then placed in 4 

* ** Woiiwf Studiui nbH dw EalwickluQg du amfidia&AiddJan " 
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vnsel containing dilute acid. When a current is passed into 
thu cell the minium on one plate 11 reduced to nietiliic lea d 
that on the other ii oxidised to the ^tate of peroxide L hesc 
actions are reversed while the charged cell u discharging iiselP. 
According to M. Reamer one of these cells mode large enough 
to weigh 75 kilograms may store up energy bufhcieiit to furnish 
afterwards onchorse power of work for an hour, 

A correspondent of the Timrs of Monday gave an in cresting 
aoconnt of an expenmenr he witnessed in Pans of hturing elec- 
trical energy by the method ailo ted by M Faure 

"A Faure battery, or /t/f stcoruiairty' he staler, “wan 
charged with die elcLtnc fluid direct fium the ordinary (inve 
battery and in my presence It may be more ecotiornicaJly 
done from a Gramme or Siemens machine The receptacle 
consisted of four Faure batteries, each ab mt five inchr*! dia- 
meter and ten inches high, forming a cylindrical leaden vessel, 
and containing alternate sheets of metallic lead and miniiim 
wrapped in felt and rolled into a spiral wetted with acidulaied 
water, and the ubole placed in a square wooden box mea'<U]iiig 
about one cubic foot and weighing some seventy five p lunds 
Thi^ was protected by a loose wooden cover, through which the 
electrodes (in lead) protruded, and were flalte led down fur 
convenience of transport. This box of 'tlecinc energy 'wai 
handed to me by M Faure at my rerpiest, with the uhjLct of 
submitting it for examination and measurement to our euimciit 
electrician. Sir William Thomson, h K S , at the Univer-ily of 
Glasgow, 1 had the box by me all through the journry from 
Pans on Tuesday night (last week), including n hvc h drlay 
It Calais. ] arrived at Charing Cross at ii am on Wednesday, 
after running the gauntlet of customs and poliLC auihoriLics, who 
lUipiciously looked askance and seemed to doubt my ^latement 
that my box only held 'condensed lighiniiig,' and couiamed no 
infernal machine or new explosive destined to dill'll rate some 
diabolical socialistic tragedy From lime to time nii the journey 
I tested the force of the dischirge and found it to have well 
maintained its energy, hrom Lcjndon to Glasgow requned only 
another ten hours, and finally, in about seven ty-two h lur^ from 
the time of charging in Pans, I hnd the satisfaclioii of presenting 
to Sir William Thomson M h'amc'ii rare ofTenng of a ' box of 
electricity,' intact and potent, holding by measurement within 
that small space of one cubic fo it a etj^mvalciit to 

nearly one million of foot pounds > This wonderful b fx is now 
deposited m the laboratory of the Glasgnw Umvtrsiiy, under 
the Vigilant eye of its director, and being subiiiitlrrl to n 
series of tests and measurement^, the results of Hime of 
which made Sir Williau] exclaim, * Why, a’s a little witch. 
With reference to this Sir Wm Thumson wnlcs to us under 
date May 17 • — "I had the mnrvellous bnx under irial for 
seventy-two hours before I left Glasgow yc tenlay, giving it 
successive charges, and discharging to various decrees, measur- 
ing ap proximal cl y the uhole quan'iiy sent in during the charge, 
and taken out in the di'^charge. Ihus I ahall be anlc to calculate 
the amount of energy spent, and the amount rec ivered under 
varioui coaditiiins. Mr. J. T Uoitnmlcy continue^ (lie trials in 
mj absence. A considerable time must posb before 1 hive results 
ta publish,” 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Camdridgk, — The report of the Botanic Garden Syndicate, 
■a Ii now standi, recommends the admus'on of members of the 
Senate into the Garden on b unday afiernooiu from three to six 
during the present summer, and as an experiment only , three 
friends may be introduced at ibe same time, their uameti being 
Written in a book. Only one entrance is required to be opened, 
■nd the curator or hla deputy and one policeman are to be 
The nurabor of fignatureH of residents in favour of 
tw change Is vary Um. prof, habington object ><, and 10 do 
theMadaof Queen's, Pembruke, aud bi. Lathenne's Ljlleges, 
Cowell and Westcotr, and several resident clergymen. 

Collage W. Ii, S irloy (second year) has liten 
5 J?a™ Foundation scholarship for Moral Science, and 
p Arcy Timmpson (first year) to a Scholarship fur Natural 
E; D. Ritchie (Wlnche-^ter) and W. B Ransom 
(Oie^ham) to Ezhihitioiis of for Natural Science, At 
Kl^s College S. F. Uermer hea been awarded the Vintner 
RiUblUon for Natural SoKDce» and A. P. Laurie (Edinburgh 
Aodemy) an Ezhibition of 50/, for two yeari. 


Mr Lea la lecturing, m Dr Foster’s advanced course, on the 
Physiology of Vision. 

Mr 11 1C k 3 is taking an examination class in Elementary 
Botany at Sidney College 

Dr Vines' course of botany this term is one of Morphology, 
chielly cryptogamiCj with practical w ork ' 

The first M B. Examination commences on June 13, the second 
on June 7, the third on May 10 , the M C Examination on 
June 13. 

The open mathematical lectures Ibis term are those of Mr. 
Gale (Trinity) on Heat, and Mr. Taylor on Higher Plane 
Curves,, Mr Uesant (St. John’s), on Sound and Vibrations, Mr 
Webb (Emmanuel) on the Potential and Green’s Iheorem, and 
Mr Tempcrley on Finite Diflcrcnccs. 

The first part of the Natural Sciences Tnpoa begm'ian June 6 

In the report of the last Local Examinations (December, 
1880) It 15 stated that the juniors answered satisfactorily m 
Botany, while the descnptions of specimens by the seniors and 
Ihcir answers in Vegetable Physiology were very weak In 
Zoology the seniors did better relatively than the juniors, but 
practical work was largely deficient. In Geology the answering 
was bad, and the practical knowledge of Bpccimeus extremely 
meagre. 

London. — At the presentation day last week at the University 
of London, w hen the cei tificates of degrees and honours won by the 
successful students at the late examinations were distributed, three 
ladies received certificates of malnculation, and four degrees of 
B A. Earl Granville said that this year they had lost by death 
I Sir Philip Egtrlon, a man of great cultivaljon, who had always 
shown the greatest interest in the work of the University. There 
were other looses which they regretted, but which cairi^ some 
consolation with them, as being highly to the credit of the 
University — os, for instance, the dcjiarlure of Dr. Greenfield, 
who hnd for so long been identified with the Brown Institution, 
to Edinburgh University. They were perhaps aware that in 
185a Mr Brown had left a snm exceeding 20,000/ for the crea- 
tion of an institution for the investigation and cure of diseases 
peculiar to animals useful to man, the donor expressing a desire 
that the University of London should appoint a committee of 
their body or of medical men outside to scientifically carry out 
his views Ten years ago that institution was established, and 
during that period few or no cases of interest to it hod been dis- 
cussed in which it had not taken a leading part These investi- 
gations had, he believed, been earned on in a manner which 
) promised the greatest possible advantage, not only with regard 
to the diseases of animals, but also to those of man Daring 
the post year 3870 animals had been cured, and as an example 
of tfie great kindness with which the patients were treated he 
would relalc the following anecdote — A distinguished memb^ 
of the b'enate was driving along the rood in which the instilutiob 
was situated when suddenly his hack cab came to a dead stop. 
He asked the driver whether his animal was lame or ill, but the 
driver answered, "No sir, 1 never can get him past this place 
since he had his corn cured here , he likes it so much that he 
always wants to stop " Results had shown that the University 
was justified in extending the limits of its operations to the 
Brown Institution. After careful consideration it had been 
detennined to extend the examinations into the science and a*t 
of teaching, for which purpose a scheme had been prepared, 
which would shortly be earned out. As a member of a Govern- 
ment which adopted as its first principle economy of public 
funds he was glad to be able to give an instance that tlus did not 
always degenerate into niggardly stinginess. Their application 
to the Treasury for the establishment of a practical museum of 
natural history to enable them aatiifactonly to carry on examina- 
tions on their own premises had been most liberally met, and he 
hoped that in a very short time such a department would be 
opened 

Thk animal distribution of prizes to the snocesiliil students at 
the London School of Medicine for Women took place on 
Wednesday last week. The report stated that up to the present 
elghty-iix pupils had been received, of whom forty- four are now 
■ncnding. Nine of these were studying for the UniveiMCy of 
London, four were amateurs, and the rcmoiiiiDg thhty-one were 
training for examination by the College of Physiaani in Ireland 
Alto^er twenty-five ladies hid nov been declared qualified to 
practlBe. The report of the treasurer, the Right Hon. Janies 
Stansleld, M.P., stated that the expenaitare had been aoiv., of 
whioh one-half had been wovided by the students' fens. The 
Hbscriptldu had been 6av. 17/. 6d., as igaioit 7234 ip. 6d. 
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]ut year ; and the donatlona 33/ 2j., as against iB/. There hail 
been several Urge legacies revised, amongst them one of 4050/, 
fixnn Mrs. George Oakes, 

Manchester.— We understand that a sum of 1500/. has 
been offered by a benefactor to the Council of Owens 
College for five fellowships of 1 00/. a year, each renewable 
for a second or third year, the conditions being that they 
shall be awarded on evidence given by the candidates of 
iheir past work in literature or science, and on their satis 
fying the electors as to their subsequent devotion to original 
work The scheme is as yet only under cim'iideration We 
bkewiBC understand that Mr. Waterhouse is preparing plans 
for completing a portion of the buildings required for Owens 
College, locludmg mu enmii for natural history, geology, and 
mineralogy, and for the lectore-rooms and laboratories required 
for the prore>;5ors of the above subjects, 

On Saturday next (May 21) Prof Boyd Dawkins F.R S , 
Will begin the seventh senes of Field Lectures m Geology, 
at Miller’s Dale Station, Derbyshire. That and the two fol- 
lowing Saturdays will be devoted to the examination of 
the CarbonirerouB rocks of the Pennine Chain. On Saturday, 
June 9, (he class will visit the Bntish Museum (natural history) 
under the guidance of Dr Woodward, F.K.S., for the study of 
the mammalia associated with Pleistocene Man. On June 10 the 
brickfields at Crayfurd and Enth, in Kent, will he visited under 
the guidance of Mr F. C Spurrell , and on the iith the subject 
of the Antiquity of Man will be finished by an examination of 
the collections of prehistoric arcbieology in the Bnlish Museum 
(Bloom') bury). 

The Queen hai directed lelteii patent to be passed under the 
Great Seal granting and dcclaniig that the degiees of Bachelor 
and Master of Arts and Bachelor and Doctor of Medicine, of 
Laws, of Science, and of Music, granted or conferred by the 
University of Adelaide, South Australia, on any person, male or 
female, shall be recognised as academic distinctions and rewards 
of meiit, and be entitled to rank, precedence, and consideration 
in the United Kingdom and in the colonies and possessions of 
the Crown throughout the world, as fully as if the said degrees 
had been granted by any university of the United Kingdom 


SCIENTIFIC SERIALS 

Joufual of tht Royal Microscoft^ai Socu(y for Apnl, 1881, 
vol 1. ser. II. part 2, contains — Prof. P Marlin Duncan, on a 
Kodiolarian and some Microspongidie from considerable depths 
in the Atlantic Ocean (plate 3) —Dr. Lionel S. Beale, the Presi- 
dent’!] address. — Prof E, Abbe, on the conditions of orLhoscopic 
and pscudoBcopic effects on the binocular microscope — A. D. 
Michael, on a species of Acarus believed to be unrecorded (plate 
4). — Prof. E Abbe, on the estimation of aperture in the micro- 
scope. The summary of current researche*-, pp 217-364 — Pro- 
ceedings of the Society (In the summary of current researches 
appears a memoir by Mr Crisp, " On Aperture, Microscopical 
Vision, and the Value of Wide-Angled Immersion Objectives," 
in which tlie whole subject is very exhaustively and clearly put ) 

Annalm der Physik und Chemie^ No. 4 — Experimental in- 
vestigation of the connection between refraction and absorption 
of light, by E. Kcttcicr — On the ratio of intensity of the two 
sodium lines, by W. Dietncb —On the condensation of gases 
on ■'Urfaccs in their relation to pressure and temperature, by H. 
Kayrer, — Influence of pressure on the surface-tension of liquids, 
by A Kundt. — Vanations of the vapour-density of some esters 
with pressure and temperature, by P. Schoop — On differences 
of tension between licmids touching each otner, with reference 
to concentration, by £ Kitller.— On electric ring-figures and 
tJieir alteration of form by the ma^et, by £ Reltlinger and 
F. Wachter — On the divergence of Ampere’s theory of mag- 
netism from the theory of electromagnetic forces, by J Stefan 
— On some remarks of Herr C. Neumann on electrodynamics, 
by R. ClnuBiui. — The law of Clansins and the motion of the 
earth in space, by E. Buddc,— On the extent of the electric ex- 
panaion in glass and caoutchouc, by Dr. J. Korteweg and V. A. 
JulmB.— The glass plate baltenr, byTh. Erhard — Some remark- 
able properties of lfaine«, by W. Holts., 

AmeHcam Journal of Scuntt^ April. — Monomph by Prof, 
Mush off the Odontornithes, or toothed birds of North America, 
by G. B, Grinnell. — Oa Mime elements in orographic diaplace- 
meu^p by W. J. McGee. — On the indices of refraction of certain 
componnd cthen, by J. H. Long —On the Whitfleld County, 


Georgia, meteoric iron, by W. E, Pliddcn. — The basin of the 
Gulf of Mexico, by J- E Hilgard — On the geology of Florida, 
by E A. Smith. — The magnetic survey of Missouri, by F E. 
Nipher — American ^ulpho-aelenides of mercu^, by G. J. Brush 
— Analysis of Onofrite from Utah, by W J Comstock, — Effect 
of great cold on magnetism, by J. Trowbridge —Channel 
fillings in Upper Devonian ihales, by H S. Willmms — A new 
order of Jurassic reptiles (Cu^luna), by O C, Marsh, — Dis- 
covery of a fossil bird in the Jurassic of Wyoming, by the same 
— American pterodactyl, by the same 

Journal of tht Ftankhn Instiiutt^ March, — ExpenmenU with 
the Perkins machinery of the AnthfaciU^ by Mr Dherwood — 
The wearing power of steel rails in relation to their chemical 
composition and physical properties, by Dr Dudley — Note on 
steam cylinders, by Prof Marks — Novel mode of originating an 
index u heel, by Dr. Gnmshaw — The polarisation of sound and 
the nature of vibrations in extended media, by Prof. Robinson. 
— Gyroscope model for class illustration, by Dr. Rand. 

RtaU hUiuto Lombardo di Scume e Lettfft. Rendiconti, 
vol. xiv. fasc vii — Grafts of the vine, by Count Trevisati. — 
On the determination of maximum moments, &c. (continued), 
by Prof. Clericetti —On two rare helminths of reptiles, by Prof. 
Pavesi. 


SOCIETIES AND ACADEMIES 

London 

Hoyal Society, April 28, — “The influence of btress ami 
Strain on the Action of Physical Forces." By Ilerheit Tomlin- 
son, B A Communicated by Prof, W, Grylls Adams, M A , 
r R,.S Tart I — Llasliciiy “ Young's Modulus " 

The values of “ Young's modulus " w ere determined for several 
metals by a method devised by Sir W Thomson. 

A large number of experiments with different loads were made, 
and aftei a great many unsuccessful attempts to account for cer- 
tain discrepancies which could not be explained away as errors 
of observation, the following facts were elicited — 

1 After a W'lre has suffered permanent extension, the tempo- 
rary elongation which can be produced by any load becomes less 
as the interval between the period of permanent extension and 
that of applying the load becomes greater 

2 This increase of elasticity u greater in proportion for large 
loads than for small ones 

3 The increase of elasLicitv lakes place whether the wire be 
allowed to remain loaded or unloaded between the period of 
liermanenl extension and that of the testing for llie elasticity 

4 The rale oj of elasticity varies considerably with 

different metals , with some the maximum elasticity is apparently 
attained, in a few minutes, and with others not till some days 
have elapsed, iron and steel being in this last respect very 
remark abls 

5 The elasticity can aUo be increased by heavily loading and 
unloailing several times, the rale of increase diminishing with 
each loading and unloading 

6 A departure from “Hooke's law more or less decided 
always attends recent permanent extension, even when the 
weights employed to lest the elasticity do not exceed one-tenth 
of the breaking w eight. 

7 This departure is diminished very noticeably in the case of 
iron, and much less so in the case of other metals, by allowing 
the wire to rest for some time either loaded or unloaded ; it is 
also diminished by repeated loading and unloading. 

The effect of permanent extension on the value of “Young’s 
modulus” was tried according to the direct method for iron and 
copper, and indirectly for most of the metEls. 

from both the direct and indirect methods results were 
obtained which showed ' — 

1. That, in all nietali, provided the wire has not been kept 
heavily loaded for some time before testing, pennanent extension 
produces decrease of elasticity, if the strain be not carried beyond 
a certain limit. 

2. That, if the extension be carried beyond the above-men- 
tioned limit, further permanent increase of length causes increase 
of elasticity. 

3- "That, ID the ca^e of iron, heavy loading for some time *6 
increases the elasticity that, even when the extension would have 
aUMd diminutnm of elasticity without such continued loading, 
the latter will, if sufficient time be allowed, change this diminu- 
lUCTeaao ; in the case of copper this ii not so 

The effect of suddenly chilling steel heated to 1 high tempera- 
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Lure WftB fouod to be BimiUr to that of excessive permanent 
extension of iron. 

Several experiments were made to test the effect of permanent 
torsion and permanent extension on the modulus of rigidity 

From these experiments it m as concluded ■— 

1. That the loss of rigidity produetd by twisting or stretclnng 
a wire beyond the limits of elasticity la partly diminished by 
rest. 

a. That the loss is more sensible with large arcs of vibration 
than w'lth bmall ones. 

3. That the influence of rest is more appaicnt in the case uf 
large vibrations than in that of small ones 

4. That continual vibrating through large aics has a similar 
effect on the ngidily to that produced on the longitudinal 
elasticity by heavily loading and unloading. And — 

5 That m the case of hard steel (he effect of vibrating through 
a large arc for several minutes makes temporarily the rigidity as 
determined from such vibrations greater than that determined 
from smaller vibrations 

The inllucnce of an electric current and of magnetism on the 
torsional rigidity of metals was also imestigatcd, and the 
following results arrived at — 

I The torsional rigidity of copper and iron is lemporanly 
decreased by the passage of a powerful electiic current, but is 
very little, if at all appreciably, altered by current'^ of moderate 
intensity 

2. The torsional rigidity of iron is temporal ily diminished to a 
small but perceptible extent by a high monetising force 

3. The effects mentioned in 1 and 2 are independent of any 
cliinges produced by the current in the lemj'ieraturc of the wire. 

hmally, certain critical ] oints are alluded to, there being nt 
least two such for each metal, at which sudden changes take 
place in the ratio of the permanent extension produced by any 
load and the load itself. 

May 5. — "On the Structure and Development of the Skull 
in Sturgeons (Acipenst^ ru/henus and A r/i/rio)," by W K. 
Parker, F U S 

I must refer the reader to Prof Saieii'ky's ' invaluable work 
on the development of the sterlet (Ka>>an, 1878), unfoi tunately 
publihlied 111 Russian, and to the second \olume of Mr llairouT\ 
new work, for an account of the earliest stages of the Anpinserim 
embryo 

Even in Iarv£ one third of an inch 111 length, the cartilage 
was becoming consolidated, and 1 ivas able to work out, by 
sections and dissections, the structiiie of the cranium and visceral 
arches , the one specimen which was •> even- twelfths of an inch 
in length, and which was made into a large number of extremely 
thin sections, left nothing to be desired 

The development of the skull of the sturgeon is very similai 
to what we And in the sharks and skates ("Selachians”), but 
the suspension of both the mandibular and the hyoid arches by 
one pier, denved from the hyoid (the hyostylic skull), which is 
Been In the Selachians on one hand and m the Holostcan Ganoids 
and Teleosteans on the other, attains its fullest development in 
the " Acipenscridae,” or Chondro«:teou«i Ganoids, form them 
the ^'symplectic" is a separate cartilage, and not a mere osseous 
centre as in Ltpidostms and the Teleostei. 

Here 1 And a very noticeable fact, namely, (hat w^hilst in the 
salmon the metamorphosis of the simple primary arches of the 
face can be followed step by step, in the sturgeon the peculiai 
modification of the arches shows itself dm mg chondri^atton i 
(he hyoid arch, from the hrst, is inordinately large. 

Notwithstanding the huge size of the sub-divided hyoid pier, 
Its head only articulates in the larva with the auditory capsule , 
later on the baaal cartilage reaches it, as in the Selachians, 

But the arches that retain their normal size lend no colour to 
the theory that the visceral arches are related by their dorsal 
ends to the paired cartilages that invest the notochord, a state of 
things like that seen in the nbs and in the supcrflcial cartilaginous 
ho^i that lUTrannd the huge pharynx of the lamprey, 

Idr, BoJfour has demonitratively show n that in the branch'd 
region, when the pleuro-pentoneal cavity has been sub-divided 
by the hypoblaatic outgrowths of the pharynx, the aortic arches 
lie inside the small temporoiy "head cavities,” or remnants of 
the onM conlinuoni sub-division of the body wall into an inner 
layer, the splanchno-pleure,” and an outer* layer, the " somato 
plenre.” 

But the aortic orcihei mooiit up, on each side, outside the 
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proper branchial arches, which become grooved to receive them , 
these arche!) mu^t therefore be considered as developments of the 
temporarily separate "splancbno plcure*’, they cannot be classed 
with the epstai arches, which are developed in the permanently 
distinct " somato- pleure ” 

My dissections and •■cctions, both of this type and of the 
Selachians, ‘.how, without leaving room for doubt, that all the 
visceral, or, properly speaking, hanchwi arclie'^, mandilmls*-, 
hyoid, and post-hyoid (branchial proper) are developed in the 
outer walls of the large respiratory pharynx, quite ii'dependenlly 
of the batiC of the skull and the fore part of the spinal culumn 

1 have at last ceased to contend for tme branchial or visceral 
arches in front of the mouth, and nUo to look upon the mouth 
and the openings around or in front of it as more than mere 
involutions of the epibla&t ; ihe /if si cleft is that between the 
mandible and the hyoid arch, the Arst arch is the mandibular 

With regard to the skull, it is now very evident that the "Lra- 
becul® cranii,” even in Ihcir furthest growth forwards from the 
end of the cephalic notochord, arc merely foregroufths from the 
moieties of the investing mass (the parachordals), the true axis of 
the cranial skeleton ending under the fold of the mid-brain The 
" cornua liabecul re,” and the “ inlerlrabcculai ” part or tract, 
are fresh shoots ^ so to speak of cartilage that are specially deve- 
loped to Ani^h the cranial hnx and the internasal framework 1 
fear that my long cheiished pie-otal visceral aichr^ will now 
have to go down and lake Lheir place among thc'c stioridaiy or 
adaptive grow tbs 

1 may remark, in concluding this very imperfect abstiact,” 
that the sturgeon is a very important type for the inorpholngist 
to get clear light ujxin. 

In the Selachians the huge pterygoid foregrow tli of the mandi- 
bulai arch aborts the apex of its pier, whose fumtion is supplied 
by the hyo-manclibular , fragments only are developed in Us 
ujqicr part 

In the sharks from one to thiee mere "rays” are developed 
m front of the small upper remnant of the first cleft ('‘sj iradc^’) ; 
m skates there is, as a rule, a small separate piece, the true apex 
of the arch, Us "pedicle ” In one kind, however, the torpedo, 
four such fragments appear on each side, a? shown by Gegeii- 
baur. In the sturgeon there is a most remarkable jilatc in Llie 
common mctapLcrygoid region, Us form is rbnmbnidal , U is 
composed of a number uf well-compacted pieces of carlilagc, a 
middle senes of azygous platc", and a somewhat irregular 
arrangement of plates right and left of these This remarkable 
structure only exiUs 111 the Acipeiueroids , it is not Found in 
Polyodon. 

In the Selachians the "plBcoid” plates or spines are not 
brought under the influence of the chondrocianium, which has 
neither parosteal plates applied n.s splinh Cn U nor ectosteal 
plates grafted upon it 

In Aapenser there are both parosloscs applied to the oral 
apparatu**, and ectosteal centres in the post-mandibulnr arches ; 
morever, along the side of the skull, in old individuals, plates of 
bone appear as splints or parostoscs, that are manifestly the 
forerunners of the deeper plates that in the higher Ganoids and 
the Teleostei form the propei ectosteal bony centres of »he more 
or less ossified cranial box 

"1 he Ganoid scutes of the burgeon are so far dominated by 
the huge choiidocranium, that by courtesy they may be calle^l 
frontal, parietal, opercular, and the like , of uuurse such scutes 
are not the accurate homologne-. of the bones so named In the 
Teleostei, which at the most can only correspond to the inner 
layer of the scute of such a Ash as the sturgeon 

The sturgeons as a group cannot be said to lie directly between 
any one family of the Selachians and any one family ol the Bony 
Ganoicb>, yet on the vvliole that is their position ; the Bony 
Ganoids on the whole approach the Teleostei, especially such 
forms as f^fidosteus andwmiiv, which have lost their "spiracle,” 
and in other things are less than typical, as Ganoids. 

Larval sturgeons are, in appearance, miniature sharks ; for a 
few weeks they have a similar mouth, and their lips and throat 
are beset with true teeth that are moulted before calcification 
has fairly set in Their first gills are very long and exposed, 
but hot nearly so long, or for such a time uncovered, an in the 
ambiyos of sharks and skates. 

Mathematical Society. May la.^S. Roberts, F.R.S , pre- 
sident, in the chair — Prof. C, Niven, F.R.S., was admitted 
into the Society, and the following were elected members — I 
Rosenthal, B.A. Dublin, C, A, van Velzer, F, Franklin, Fh D , 
and Miss Christine Ladd, thdlast three of the Johns Hopkn s 
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Unlveriliy, Baltinore. — The following communicitions were 
made ‘ — On Piolcmy's theorem, bj Mr. Memfield, F.K S. — The 
lammation of certain hypcrgeofaietnc ''Cricii, hy the Kev. T R. 
Terry, — Quaiemion proof or Mr S Roberti'a theorem of four 
co-lntcraecting apherefl, by Mr. J, J, Walker — Sume solutions 
of the " 15-Kirl ” problem, by Mr Carpmacl — Note on the co- 
ordinates of a tan^nt line to the curve of intersection of two 
quadricii by Mr W. R. W, Roberts. — Shorter communications 
were m^e by the President, Prof. Cayley, F K.S , Mr. Hart, 
and Mr, J J Walker. 

BntomoloBical Society, May 4 — H. T. Slamton, F R S., 
president, in the chair — new Members and une .Subscriber 
were elected — Mr. K Tnmen made fionie observations on the 
aeaes of Putts saba^ DiOt^ema mwia, snd Papilio cenea, and 
exhibited specimens m illustration, lie also remaiked on Ttftm 
fi^antella having been bred from ihe hoof of a dead horse, and 
on the uncertainty which si ill esisis as to whether the larva uf 
this species ever feeds on living horn or not — The Secretary 
read a letter from the Colonial Office reiipccting the occurrence 
of Phylloxera vasialrix on vines in Victoria — Mr, A G. Builei 
conimunicatcd *' Descriptions of New Genera and Specie’^ of 
Ucterocarous Lepidopttra from Japan — Noctuites'" 

Paris 

Academy of Science!, May 9. — M. Wurts in the chair. — 
The following papers were read. — Reply to ^ome cnticisniB of 
the nme of hebruary 21, on the parallax of the sun, by M 
Faye, lie invites his English crilics to correct his ten numbers 
according to their best information, and expecis they will reach 
nearly the same result — On nitrate of diaztjiten/ul, hy MM Her- 
theJot and Vieille. Tins solid crysialline hudy (CigH^NgNOgll) 
detoiiaieii with extreme violence when heated above 90“ (ami 
is thus much more sensitive to hea' than faliiunaie of mercuiy). 
It abo detonates when stiuck wiih a hammer or rubbed. It is 
now much uhcd in making colouring mailers — On a new deriva- 
tive of nicotine ohiained by the aciioii of seleniuiu on this sub- 
stance, by MM Cahours and ^jard The collidine obtained is 
one of the propylpyridines currcbponfling lo the ibomcnc posi 
tion, still unknown, of nico(i.inic acicL Iheory anticipates six 
collulinus of this species. Selenium found to be capable of 
removing nitrogen from an organic substance — On the divwirs 
of functions of periods of primitive mots of unity, by Pn^f 
Sylvester. — On tlic densities of li<|uc(ie<l oxygen, hydrogen, and 
nitrogen in presence of a liquid without chemical aLtion on these 
simple subslAiicea, by MM Lailletet and flautefcuille. The inix- 
tnre was cbiclly with carbonic acid. The densiiy varied con- 
siderably with tem|)erature and piC'-sme. 'Ihe roelficients of 
dilatation are so little clinercnt that the densities must be 
sensibly in the same ratio at o'* and at - 2 J°. 1 he atomic volumes 
calcuUte<l arc 17 forO, jc 3 for H, arnl 31 8 for N (dividing eich 
of the atomic weights by the density at - 23“, viz O, o 89, H, 
o 033, and N, □'44) Gaseous O, M, and N diverge very unequally 
from Manoite's law, at the pressurua cni| loyed (275 and 300 
atm.), Olid there is not then a simple relation beiueeii theaioiinc 
weight and the density , hut on change ot stale hy lowering of 
temperature in presence of a gas easily liquefiable, the atomic 
volume IS found to reveal a positive relation hetween densiiy and 
equivalent weight, — M de Gospann was elected Corres^Kindciit 
in Rural Economy, m ruom of the late M Kuhlmann — On dis- 
placement of a figure of invariable form in its plane, hy M 
Dewulf — On the work-pio«iuLt of secondary batteries, by M, 
Regiiicr, — M Mascort stated that Admiral Cloue, Munster of 
the Manne, would probably organise an expcdilion to islands 
near Cape Horn^ taking part m the international scheme of 
simultaneous ob»ervaLions on terrestrial magnetism, &c — On 
seeds of two species of Chinese vines discovered in 187a by 
Abb^ David in ihe province of Chen-si, hy M, Du CaiUaud. — 
M Vinot luhinitied a telescope made on a suggestion of M 
CausBin The image formed by one telescope ii hiuked at with 
another of the unie or dilTerent power.— OhservaUani of 
Saturn's lateilite'^ at Toulouse m 1B79 and 1880, by M. Baiilaud. 
— Observations, elements, and epbemendes of the comet a 1881 
(discovered by Mr. Lewis Swift on Apnl 31), by M, Bigourdan. 
—On a STsteni of differential equations, by M. Halphcn, — On 
toilinear forms, by M. le Paige. On some actinoiiirtric nieasnre- 
meiiti made in the Alps in 1880, by M. Puihcux. The total radiation 
(that diffused by ground and sky as well as that direct from the sun) 
was found to bainc^eB^ed o 10 at an attitude of 8cx>m. and o'2r 
■t ZIQO m, At greater heights (3380 and 3251 m ) the numbers 
wen much higlMr, but less easy of luterprctatioD, because of 


snow and mist ; the reduced figures were 1 '25 and l '24 (showinff 
good agreement with ihe others). Fhaneronmic pUnti are 
found up to 3900 m , ud must accomplish all their phases in 
the three summer months at a temperature below that of a pokr 
summer. Doubtless the intensity of radiation compensate!. — 
Action of li'^ht on phosphorescent substancea, by M, Cl^mandot. 
He notes the confirmation, by M Yung of Geneva, of his views 
that the phenomenon is physical, and the vibratory inffuence 
•itroiigest in the blue ray, M. Becquerel called attention to hli 
own researches thirty years —Action of light on bromide of 
silver, by M Noel Ceteris paribus^ silver bromide retains 
lunger the molecular modification impressed on it by lha 
chemical spectrum, the greater its sensibility, and when this 
first modification rlibappcars it seems to have recovered its 
initial sensibility — Actiun nf carbonic acid on baryta and 
srroniium, by M Raoult — On the products of action of per- 
chloride of phosphorus on acruleinc, by M van Romburgh — 
On the nature of the troubles product by cortical lei^ions of the 
lirain, by M Couty lie rejects the theory of localisations, both 
on anatomical and physiological grounds. — On the poisonous 
action of the juicc of niamuc, by M ide Lacerda. It is not 
greit, and it seems to affect the central nervous system — On the 
t 6 le of marine Lurrrnts in geographical distribution of amphibian 
mauiinAiia, nartiiularly Otana, by M. Trouessnrt These animals 
seem to have radiated from Antarctic regions. Their course to 
the North Pacific, Slc , corresponds remarkably with that of 
rcrliin currents — Movements of jnices and various planl-organs 
referred tu a single cause ; variations of hydrostatic tension, by 
M Harlhf?Iemy 

Vienna 

Imperial Academy of Sciences, May 12. — V. Burg in the 
chair — The rollou mg papers were read — C. CIau«!, on tomorn 
and Inmurella — Prof. L. Dilschemer, on searching for spots 
of iiilcTTuption at insuffiuenLly insulated circuits, — E Sathey, on 
the phenomena cjf exsiccanoii and imbibition on the involucra of 
Cyinarc.u — Dr K Maly, on yolk -pigment!. — E. Weii'i, on 
the comet discovered hy Lewis Swift (Rochester, U S ) on May 2, 
Ac — E. Weiss, on a new method of computation of the 
apparent anomaly m orbits of great cxcentricity — Dr Zd. 
Skraup, on cinchonidine and homocinchomdine. 

Imperial Institute of Geology, May 3 — The following 
papers were read —Prof. Cornel Doelter, on the geologic^ 
slate of the Cape^ Verde Isles — M. Vacek, exhibition of the 
geological map uf 'I rie-te — Dr I,. S/iynncha, on the occurrence 
uf petroleum at .Sloboda Kungurska — Dr E. Husiiak, on the 
indukion of reiiinous matters in ihe pycriLe porphyry of Stcyrdorf. 
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THE EVOLUTION OF THE CRYPTOGAMS 

IJlkvoluhan du Rlgne VegHatah. Les Cryptogamcs 
Par MM. Saporta et Marion. Biblioth6que Scicntifiquc 
Internationale^ xxxi. (1681.) 

T his exceedingly valuable contribution to the history 
of the evolution of the vegetable kingdom, to be 
followed by a second volume dealing with the Phanero- 
gams, IS fully illustrated by 85 figures 

It 13 almost superfluous to remark on the ext optional 
qualifications with which the authors enter upon the task, 
for they have already produced some of the ablest works, 
particularly upon fossil plants Although much of the 
material they have had to deal with has not been moic 
than usually satisfactory, their work has been singularly 
free from the arrogance of other writers on the subject of 
fossil plants, who pietcnd to a clairvoyance enabling them 
to determine unhesitatingly even fragments of leaves of 
extinct trees when every organ necessary for botanic^ 
determination is absent. When, as in the great majority 
of cases, subsequent discoveries prove these gentlemen to 
be wrong, we hear nothing from them, but when their 
guesses prove nght, they are exceedingly jubilant 
At the outset the authors lay some stress on the fact 
that a less complex organisation docs not necessarily 
imply relative antiquity CncumsUnccs exceptionally 
favourable to certain senes of plants have forced their 
development to a state never afterwards surpassed, but 
which, on the contrary, has retrogressecl by the elimina- 
tion of hastily-developed or prematiirely-ad opted ty^ics 
New senes or new branches given off by the same senes 
have constantly replaced, in all ages, the series or the 
branches which have died out or declined, and the vege- 
table kingdom, taken as a whole, has constantly pro 
gressed. The book, moreover, is not written for those 
who totally disbelieve in the principles of evolution, for 
no proof that it contains will convince them, but those 
who wish to understand the successive modifications that 
have led to the comparatively recent group of Angiosperms, 
will find it full of interest 

Commencing with the Protista, the authors lead us 
through the Protophytes to the Lower Metaphytes, which 
together constitute the artificial group of Cryptogams 
These represent an elder branch of the vegetable king- 
dom, and lead, by perfectly natural transitions, to the 
Phanerogams, the younger branch, of which the latter off- 
shoots appeared only at long posterior dates. 

The origin of all plants is in protoplasm, and those of the 
Protista which are amorphous, yet possess the essential 
attributes of life, may well be thought to reproduce the 
probable characteristics of the earliest primordial plants 
On the southern shores of France creatures several centi- 
metres in length are dredged from depths of five to ten 
fathoms, whose substance is entirely penetrated with fine 
particles of the sea bottom. They would pass unnoticed 
did they not shift their position wifti extreme slowness 
and extend short prolongations. Placed in a glass of 
sea-water they attach themselves to the sides, and flree 
themselves gradually of sand, when a slightly yeVpw 
hyaline jelly, absolutely deprived of nudeary elements, 
Vou XXIV,— No. fio4 


IS disclosed They aie allied to the Protamreba, Proto- 
bathybius, and Pclobiiis, and from these starting points 
all the progressive stages of development are traced 

In certain organisms among the Protista the proto- 
plasmic mass secretes a rigid envelope, and when, further^ 
a portion of the protoplasm becomes converted into 
another substance, ‘'chlorophyll,” all the characters of 
vegetable life are realised In the interior of these cells 
the protoplasm remains truly amreboiis, and acts and 
IS acted upon in precisely the same manner as in animal 
amcebse, but this special substance chlorophyl gives 
rise to a whole series of new physiological functions, 
and Us presence alone marks off animal from vegetable 
life The only distinction that can be drawn between the 
two kingdoms is thus entirely due at the Lommencement 
to a transformation of part of the elementary protoplasm 

Leaving the Protista, the authors treat at some length 
the embryogeny and methods of reproduction of Proto- 
phytes, especially the Alga:, tracing these through the 
primitive and single-celled diatoms and desmids, with 
soft or hard envelopes containing protoplasm charged 
with chloinpliyl, to the higher forms in which special 
organs arc developed, as the Flondei, Fticacea?, &C , and 
the Characese Setting aside the Fungi and Lichens as 
groups whose development has been arrested by parasitic 
habit, the authors proceed to considei the manner in 
which aquatic vegetation became first adapted to terres- 
tnal life 

While the more highly organised and complex Alga: 
have preserved those aquatic habits necessiLited by 
physiological functions, numerous species of Nostochmeae, 
PalraelleiEj and Vaiichena have quitted the water from 
time to time to vegetate m humid places on land. These 
furnish the earliest indication of adiplability to aenal life, 
and it is curious to find that this proceeds from lower 
forms of AlgiC but slightly differentiated from each 
other morphologically, and not from the more comT 
pletely evohitionised types Some, with flat cellular 
fronds, such as Ulva, crept, it is supposed, face to the 
ground and became ancestors of the HepatiCEe Others, 
more confervoid, produced a thallus whose growth, neces- 
sarily apical, became complex by simple vegetative 
plication Fohary appcncUcles were given oflT, and a sort 
of plantlet with rootlets, stem, and leaves, all strictly cel- 
lular, came into existence, capable, like the Mosses at the 
present day, of agamous reproduction In the eafticst 
stage of growth of the Lqmsctaceae, of Ferns, and of 
Ophioglosseac, we see a similar primordial cellular plant, 
called a Froth all us, develop from the spore, and resem- 
bling in every respect the lower Algx This prothallus 
bears the sexual organs, and it may here be noticed that 
it 13 impossible to insist too strongly on the influence «^cr- 
cised by the act of reproduction on the differentiation of 
primordial plants, 

In lowly developed types the act of reproduction arrests 
what may be termed their nutritive life. This act may be 
"precocious'® or "tardy," the variations in the time of 
sexuality exerting a dominant influence on the morpho- 
logic differentiation of life, fn the well-known castf Of 
the Axolotl the embryos of the same birth may either 
have well developed or only rudimentary sexual glands. 
In the former case the fry reproduce precociously before 
losing their branchiae, while those which reproduce more 
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tardily become transformed into ** Amblystomes,” their 
morpholo^c differentiation bein^ unchecked by the act of 
reproduction. Similarly among^ primitive terrestrial Algz, 
those in which sexuality was deferred until late had a 
longer penod of purely vegetative life, and therefore not 
only felt more strongly the influence of new conditions, 
but had a longer time in which to adapt themselves 
and thus become diversified in type The resultants of 
this elaboration are represented now by the Mosses and 
Hepaticae, In the Mosses the spore gives birth to a con- 
fervoid thallus called "protoncma,” a reversion apparently 
to the primitive ancestral Alga This elementary thallus, 
not being arrested by the appearance of sexual organs, is 
susceptible to subsequent differentiation ; foliary buds are 
given off in places from its ramifications, the multiplica- 
tion of cells at these points becomes regular, and little by 
little small lamina: assume the form of leaflets on a stem 
supported by ladicles. These radicles are capable of 
producing new plants, and mosses propagate so energeti- 
cally that extensive carpets may be formed without the 
aid of reproductive organs, and in some species fruiting 
plants are rarely met with. This great vegetative power 
seems entirely due to the absence or rarity of sexual 
function The reproductive organs when present are 
however of the greatest morphological importance These 
are distinguished as "antheridia,” or male, and “arche- 
gone,” or female At maturity antherozoids escape 
from the antheridia and impregnate the archegone The 

oospore ’* contained in the archegone produces a new 
cellular plant, which develops more or less within the 
archegone in which it is born, and finally becomes the 
organ called fruit” in the Mosses. This so-called fruit 
is in reality a distinct plantlet, called a " sporogone,’' which 
by asexual generation or simple multiplication gives birth 
to the sporep, and these spores, falling in damp places, 
again give use to new thalli or moss plants. This 
alternate generation is unknown among Algx. We 
have thus in the Mosses a new point of departure, the 
more important generation, being analogous to Algx and 
tardily sexual, take on very complete morphological cha- 
racters , the other generation, agamous, subordinate, and 
incapable of disengagement from the archegone m which 
It IS formed, yet fundamentally an independent plant 
The Hepaticx aie similar in growth, and both together 
present a stationary group which have elaborated a special 
kind of organic differentiation, but in a direction limited 
by biologic conditions. Derived from cellular thalh with 
" tardy sexuality,” evolution has acted exclusively on the 
first generation \ while the second, of newer origin and 
free from heredity, would have been susceptible of far 
more complete differentiation The truth of this hypo- 
thesis becomes apparent when Ferns, Equisetaceae, and 
Ophioglosses are studied. 

The origin of these three groups is similar to that of 
the Mosses and Hepaticae. Their spores give birth to a 
cellular thallus or prothallus,” which ^'precociously" 
produces numerous archegones and antheridia. The 
same process takes place as in the case of Mosses, except 
that the resulting sporogone ” is vigorous and speedily 
effaces the ephemeral life of the sexual plant It promptly 
frees itself and takes root, its tissues become extremely 
diversified, and fibres and vessels, histological elements 
previously unknown, appear, and ^ants known as ferns. 


horsetails, &c , result On the leaves of this highly- 
developed sporogone the sporangia are bom which 
produce the spores, whose germination gives birth to the 
sexual prothallus The precocious and abundant deve- 
lopment of sexual organs almost immediately arrests the 
differentiation of the prothallus, and the primordial atirial 
Alga becomes completely subordinate. On the other 
hand the sporogone which succeeds became more and 
more developed and commenced a senes which step by 
step has led finally to the most highly organised and most 
recent group of plants, the Angiosperms, The evolution 
which has given tis those plants, which seem to an inat- 
tentive observer to form nearly the entire vegetation of 
the earth, is in the authors’ opinion the result of a circum- 
stance, doubtless almost insignificant in its commence- 
ment, and of which the first effects were to arrest by a 
precocious sexuality the organic differentiation of some 
of the primordial terrestrial plants. While everything 
seemed to unite to favour the evolution of those types with 
permanent thalli, and which produced Mosses and the 
Hepaticx, other thalli of lower development found in the 
very causes which limited their differentiation, the starting 
point of a new vegetative system, that of the sporogone^ 
the preponderance of which soon became manifest, In 
the Rhizocarps we sec this species of development in a 
more advanced stage than in the Ferns. The sporogone 
has become more and more preponderating, and the pro- 
thallus scarcely disengages itself from the envelopes of 
the spore 

Ferns occasionally exhibit a tendency to a separation 
of the sexes, for the prothallus may be either male or 
female, but in the Rhizocarps dioecity is more nearly 
realised, for the spores themselves are of two sexes — 
microspores and macrospores. The germination of the 
microspores consists simply in the production of tubes 
scarcely divided into cells, in one of which the anther- 
ozoTds are produced. In the macrosporc, though a rudi- 
mentary prothallus is at first more or less apparent, this 
is quickly concealed by the extension of the sporogone 
developed within one of the archegones. With the dis- 
appearance of the rudimentary prothallus almost the last 
trace of the primordial cellular Alga disappears. 

The prothallus is thus seen to be so' reduced in the 
Rhizocarps that it seems almost as if the sporogone were 
disengaged directly from the macrospore. This sporogone 
follows otherwise the same histological development as 
in Ferns, but gives birth morphologically to a further 
departure. Certain fronds become differentiated into 
“ sporocarps," a kind of fruit compnaing both micro- and 
macrosporangia, and which in Marstiia attain remarkable 
complexity. This is the highest point of evolution seen 
in existing Cryptogams, for the Lycopods are rather a 
parallel development than an actual advance beyond the 
Rhizocarps. They are divided into Isospores, or true 
Lycopods, in which the sporogones bear but one kind of 
spore, producing monscious prothalli only; and the 
Heterospores (Selaginellae and Isoetes), in which the 
sporogone bears both microspores and macrospores. 

In the microspores of heterosporous Lycopods a single 
cellule represents the male thallus, and appears a useless 
appendicle tQ the antherozoid -producing cellules. The 
m^rospore germinates into two cellular masses, corre- 
sponding to the female thallus, which, although never 
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entirely disengaged from the envelopes of the spore, still 
produces true archegones destined to receive the impreg- 
nation of the antherozoids, 

In these, as in all the Metaphytes of* which we have 
been speaking, the spores become detached before ger- 
mination While this caducity always characterises 
the microspore, the macrospore separates less readily 
from the sporogone, and the method in which the sexes 
in primordial plants became separated is doubtless indi- 
cated by this tendency The microspore always represents 
the male and the macrospore the female thallus, the phy- 
siological functions which they have to effect being very 
different Activity characterises the male element, which 
always seeks the female element, necessarily more com- 
plex, voluminous, and charged with plastic substances 
It IS easy to conceive the possibility of the existence of a 
stage, a lUtle above the existing heterosporous Lycopods, 
in which the microspores alone become detached before 
germination, and seek the macrospores while still attached 
to the fronds of the sporogone, which would then ger- 
minate on the plant and receive impregnation before 
their fall It is true that we can say nothing definitely. as 
yet respecting the extinct allies of the Lycopodiacere, 
which may have possessed this character, but the course 
of evolution requires this stage to have existed, and it is 
recognisable in the Gymnosperms and Angiosperms. 

In these, the culminating development of the vegetable 
kingdom, the sporogone masks completely the pnmoidial 
vegetative system, of which however there still remain 
traces The sporogone, which has become differentiated 
into the most varied and complex plants with oigans of 
the utmost delicacy and efficacy, invariably produces 
spores of two sorts The microsporcs (or pollen grains) 
quit their sporangia (anthers) before germination, to 
fecundate the female spoie, but impregnation no longer 
depends on the action of vibratile corpuscles, leaving an 
anthendium. The entire ancient life of the male pro- 
thallus with its cellular tissue and its antheridia is repre- 
sented by a tube piercing the exospore or external 
membrane of the pollen grain and coming into contact 
with the female element The male protoplasm is no 
longer in corpuscles, but in order to impregnate, directly 
traverses by endosmose the membrane of the pollinic 
tube. The gradations by which this reduction of the 
male prothallus has taken place are not preserved in any 
existing plant. 

The manner in which the development of the female 
macrospore has been arrested is even more remarkable 
A special macrosporangium or '' ovule " is born in Phane- 
rogams, on branches of the sporogone in which the leaves 
are transformed into what is called a dower, an organ not 
differing morphologically from the sporangmm-bcaring 
spikes of Cryptogams. That no complete interruption or 
hiatus really exists between these different types of vege- 
tation is demonstrated by a study of the macrosporangia 
of Gymnosperms, 

In these the macrospore or embryonic sac contained in 
the macrosporangium (ovule) germinates on the spot and 
gives birth to a true prothallus of primordial cellular 
vegetative system, which fills the entire ovule. On this 
mdosed prothallus of the Gymnosperms (Conifers and 
Cycads), called an ''endosperm/' archegones appear (the 
"corpuScules"), which are fecundated by the last rudi- 


ment of the male prothallus iihc pollinic tube) This is 
accomplished while the maciosporangium is still attached 
to the sporogone, and results m the production of an 
embryo in place of the oospore of the archegone This 
rudiment of the new sporogone is already well developed 
when the macrosporangium or seed becomes detached. 
The sporogone only apparently succeeds directly to 
another sporogone, for actually the primordial vegetative 
system has preserved its sexual function , concealed and 
reduced as it is, it has still presided over the earliest 
developments of the agamous phase of the plant 

In certain Gymnosperms {Snlishurta\ and as if to 
better demonstrate the successive stages which have led 
from the Cryptogams to Phanerogams, the pollinic tube 
has inaugurated its movement, and the seed, apparently 
ripened, falls from [the tree before the formation of any 
corpuscles or archegones These arc scarcely developed 
in the ovule, before the penetration of the male organ 
operates fecundation and gives birth to the phenomena 
which result in the formation of the embryo 

In the Angiosperms these processes are further reduced 
and the macrosporangiuni still more concealed by the 
production of an ovar)’ In tracing the homology of the 
complex and delicate processes involved in the reproduc- 
tion of Angiosperms the climax of plant-evolution is 
reached 

Enough has been said to show the scope and value of 
the work which Saporta and Marion have laboriously 
produced That part which attempts to bridge the gap, 
hitherto perhaps the most complete break in the natural 
5) stem, IS of such great importance that I have almost 
quoted the authors' own words The interpretations and 
ideas set forth may perhaps be insufficient to carry com- 
plete conviction, but it will be seen that the remainder 
of this work, which treats piincipally of paleontology, 
confinns the thcoiies derived from study of existing 
plants J. STATtKiE Gardner, 

{To he continued^ 


PROF ROBERTSON SMITH ON THE OLD 
TESTAMENT 

The Old Testammt in the Jcundi Church By Prof 
W Robertson Smith (h dmburgh . A and C Black, 
1881 ) 

T he only result of the “baiting" to which Prof 
Robertson Smith has been subjected seems to have 
been the exact reverse of what his assailants intended 
Forbidden to lecture upon Hebrew philology at Aberdeen, 
he has been invited Edinburgh and Glasgow, there to 
detail to crowded audiences the method and conclusions 
of biblical criticism 

No one could be more fitted for the task he has under- 
taken than Prof. Rbbertson ’Smith. Cleai-headed, acute, 
and learned, he had been a devoted student of natural 
science before be suddenly turned hi9 attention to the 
Semitic languages and Old Testament criticism The 
scientific habit of mind he had acquired was carried by 
him into his new studies, and it was inevitable that he 
should attach himself to that modern school of philo 
legists and historians which by the application of the 
scientific method has revolutionised the study both of 
language and of history He believed that the pnn- 
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clplei of evidence and reasoning which held good of the 
language and history of Greece or Rome must hold 
eqii^ly good of' the language and history of the ancient 
Jews 

The lectures he has now published under the heading 
of The Old Testament in the Jewish Church/' put m a 
popular and intelligible form the chief conclusions arrived 
at by modern entice in regard to the Pentateuch and its 
poiition in Jewish histoiy, together with the evidence 
upicm which they rest. The reader is led on from one 
point in the argument to another with admirable skill and 
clearness , nothing essential is omitted, while at the same 
time the whole chain of reasoning may be followed 
without difficulty by those who do not know a Hebrew 
letter and have never read a line of critical theology 
Piof. Robertson Smith claims that there is no opposition 
between the results of critical inquiry and the fullest 
belief in the divine character of the Biblical record , on 
the contrary, these results, if frankly admitted, will be 
found to be confirmatory of the orthodox faith Indeed 
the Professor's most relentless opponents ought to be 
grati6cd by the hard blows he deals at ''rationalism/' 
whatever that may mean. 

With the theological aspect of the question we have of 
course nothing to do But we must congratulate the Pro. 
fessor upon .having found such large and sympathetic 
audiences to listen to an exposition of the mode in which 
thw scientific principles of inductive inquiry have been 
applied to early history The chief object of his con- 
tention IS that the Levitical Law has taken its true place 
in the developmenf of the Jewish nation , instead of 
coming at the beginning of the nation's existence, and so 
making the whole of its subsequent history unintelligible, 
It has been shown to have come at the eijd Unknown 
to the most pious of the judges and kings, unknown 
equally to the prophets before the Exile, it naturally 
makes its appearance when Judah had ceased to be an 
independent state, when the free spontaneity of prophetic 
utterance was passing away, and when the priestly rulers 
of the returned exiles had no longer to fear the contamina- 
tion of foreign idolatry or the erection of rival altars 
The Levitical Law, according to Prof. Smith, follows the 
Labours of the prophets ; it does not precede them 

This result he claims to have obtained by questioning the 
Jewish records in accordance with the principles of scien- 
tific evidence. The credibility of a historical fact rests 
upon the authority of the documents nr oral traditions that 
vouch for It, and naturally diminishes in proportion to 
the length of time between its supposed occurrence and 
the date of the earliest document in which it is described. 
The age and character, therefore, of a historical document 
must be closely tested and ascertained. The means for 
doing this are threefold ' historical, literary, and philolo- 
gical We must discover whether the historical condi- 
tions presupposed by the document agree with its assumed 
age, whether it bears marks of compilation and redaction, 
or has come to ui straight from the hand of a single author, 
and whether the language In which it is written is as 
old as it professes to be. But when the age and character 
of the document have been thus determined, the scien- 
tific historian has still much to do, If its claims to 
antiquity can be substantiated we have still to ask 
whether the facts it narrates are the statements of a 


contemporary, or only the far-off echoes of a bygone 
tale If, on the other hand, us claims are disallowed, 
we have yet to discover how much or how little of its 
assertions may he believed ; what rests on first-hand 
evidence, and what is merely late tradition or the coloured 
narrative of the writer himself. And even when all this 
has been done, our work is not quite over The facts we 
have extracted from our authorities must be pieced to- 
gether and shown to follow in a natural atid continuous 
stream of development For in history as in nature the 
scientific method reveals to us the law of continuity and 
development, and whatever offends against this law can- 
not be admitted in a scientific reconstruction of the past. 
The school of historians to which Prof Robertson Smith 
belongs believe they have proved that the traditional 
view of the Pentateuch and the Levitical legislation does 
offend against this law, and they would change and 
modify It accordingly And in thus changing and modi- 
fying It they claim the support of history, of literature, 
and of philology 


Gra BOOA" SHELF 

Mamujls of Ekmenlaty Suence — Electricity. By Prof. 
Fleeming Jenkin, F R S. (London Society for Pro- 
moting Christian Knowledge, 1881.) 

This little work, of little more than a hundred pages, is 
a remarkable tour de forcCy since it contains in briefest 
language almost everything that can be taught, without 
using mathematical symbols, of the modern notions on 
electricity It therefore well deserves to stand as a com- 
panion volume beside that remarkable primer of “ Matter 
and Motion’' of the late Prof. Clerk- Maxwell. The strong 
point of the present elementary work on electricity is the 
way in which it points out the connection between electrical 
(and magnetic) phenomena and the phenomena of other 
branches of physics as regulated by the law of the Conser- 
vation of Energy. So early as the sixth paragraph the fun- 
damental idea of electric potential is introduced, a course 
which IS surely to be co nun ended, inasmuch as there is no 
more inherent difficulty in the mind of the beginner in 
conceiving of clectncuy as able to do work by moving 
from one position to another than of conceiving it as 
able to exert a force at a distance, while there can be no 
question that the former of these two conceptions i» the 
more fruitful for expressing electric actions and reactions. 
The inherent connection between induction and charge is 
carefully insisted upon, and the beginner is told in simple 
language how the equal and opposite stresses between the 
two elements of an in duct ion -pair, separated by an insu- 
lating medium, represent a store of energy whose seat is 
m reality in the intervening medium. Where so much 
pains has been taken to spare the beginner from having 
anything to unlearn, it is a pity that in the very first sen- 
tence our antiquated friends the " two imponderable fluids 
called positive and negative electricity'' crop up. We 
also think it is a mistake to refer to a magneto-electric 
generator as a magneto-electric "engine'* (as is done on 
pare 107). The chapter on Electro-chemistry li admir- 
able in every way. The following paragraph, on the 
perception of electricity, deserves to be quoted entire ; — 

" Our atmosphere is not only electnned, but presents 
such variety in the intensity and distribution of its elec- 
trification, that a sense enabling us directty to perceive 
electricity would fr^uently disclose a scene as vaned as a 
gorgeous sunset. Tail sense would revcftl the iurfeca of 
solid bodies delineated by varying electrical density. 
Dielectrics would ^ transparent to the new sense, and 
conductors would be opaque, having their projecting 
edges, corners, and points marked wl» startling distinct- 
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ness. The eflcct oF contact in producing or maintaining 
diiTcrence of Mtential« would be perceivd by a diFTerence 
in electric brilliancy, and this diFfcrcnce would vary with 
each rc<Bnangement of the objects. Every movement of 
our body, each touch of our hand, and the very friction of 
our dothesj would cause a play of eifects analogous to 
those of light and shadow on the eye, while more highly 
ekctrilied matter would bring into prominence by mdiic- 
tion electrical diflferences between surrounding bodies 
This speculation, however fanciful, helps us to conceive 
the omnipresence of electricity , and since the mechanical 
conditions required to excite sensation are fulfilled in the 
electrical relations between bodies at different potential'^, 
there does not seem any very great boldness m suggesting 
that lome living things may have an ektirostaiic sense so 
far developed as to be of use to them (page 5 1) 

Altogether this little work forms a very suitable intro- 
duction to its au thorns much more advanced and well- 
known "Textbook of Electricity and Magnetism " 

The Natural History of the Crams. A Monograph by 

the late Edward Blyth. Greatly enlarged and reprinted 

with numerous illustrations by W. B. Tegetmeicr 

(Published for the Author, i8dr ) 

This is an excellent monograph of an exceedingly inte- 
resting group of birds. On the arrival in 1873 of a pair of 
the beautiful white-napcd cranes of Japan in London 
they were drawn by Mr. T W Wood for the Ftetd news- 
paper, and the late Edward Blyth took the opportunity of 
publishmg in the columns of that paper a monograph of 
all the then known species of crane. At the suggestion of 
Prof, A. Newton, Mr. Tegetmeier has repubJislicd these 
notes, inserting however much new matter that ciihcr 
want of space had prevented Blyth from incoiporatmg, 
or that had come to hand since Blyth' s death Thus vc 
have Wolley's graphic account of the nesting of the 
common crane in Lapland, Dr Cullen’s account of the 
nesting of the Demoiselle in Bulgaria, and even Col 
Prjevalsky's account of a new species found at Koko-nor 
Sixteen species, two belonging to the genus Daleanca and 
fourteen to the genus Grus, are described Mr Wood’s 
figures of Grt/s Icucauchen arc reproduced There is a 
facsimile of the coloured figure of Gnis niy^i itolhs \xcnw 
Col, Prjevalsky’s Birds of Mongolia” , a spirited sketch 
by Prof. W H Flower of /locks of Grus mr^o on the 
banks of the Nile ; some copies of studies of cranes from 
Mr, Cutler’s beautifully -illustrated work on Japanese 
ornament (charming studies) , and a few woodcuts of 
anatomical details 

Cranes of one or more species are found everywhere, 
with the exception of South America, the Malayan and 
Papuan Archipelagos, and the scattered islands of the 
Pacific. The common European species, celebrated in 
all times for its migrations — 

** So steers the prudent crane 
Her annual voyage, home on winds , the air 
Floats Bs they jiass, fann’d with unnumhei’d plumes " — 

was at one time very numerous in the fenny distucts of 
Englcmd ; so possibly Milton knew the bird. The name 
u quite wrongly applied to the heron in ScoUasd and 
Ireland, while in Amenca and Australia the white egret 
hcroM are also called cranes. Old iEsop's faWe of the 
stork being captured in the evil companionship of the 
cranes, and Ixmg condemned to death for thus even 
associating with notorious plunderers of grain, indicates 
that he well enbugh knew the two kinds of birds ; far 
better indeed, as Blyth truly remarks, than did that 
renowned master of medixvnl painters, who commits the 
c^oua zoolomcal mistake of introdiUcmg cranes . instead 
of storks in his worldrJiiiawn cartoon of the Mimculoas 
Dcaiightof Fishes. 

In common with many other gregarious birds, cranes 
alwayi place eentinds as a tookout, while the rest of the 


flock will trustfully repose , and they likewise leave them 
on the watch while on their marauding cxpeditioiib to 
crops of grain. 

Zooloj^Ciii Atlas {Includui^ Comparative Anatomy) 
With practical directions and e\planntofy text for 
the use of students 231 coloured figures and dia- 
grams By D Me Alpine. Vcrtebi.il.i (W and 
A K Johnston, 1881) 

The object of this work is to help the student m the 
examination and disbcction of the leading types of animal 
life The author quotes Dr Macalister's ords, “ 1 hat 
in a practical science such as zoology it is only by the 
examination of spcciinens that any knowledge ot the 
science worth acquiring can be obtained, and the function 
of a book 15 to assist in practical study ” Bearing this in 
mind, he has here tnea to assist the student by giving 
descriptions and drawings of one ^elected specimen from 
eath group of the vertebrate^ The skate and rod have 
been chosen to represent the cartilaginous and bony 
fishes respectively , the salamander to represent the tailed 
amphibia , the tortoise to represent the reptiles , and the 
pigeon and rabbit to represent the birds and mammals. 
The various systems are well repiesentcd, with the excep- 
tion of the muscular systim, which perhaps has been 
wisely overlooked. There can be no doubt but that this 
Atlas will form an important addition to the working 
student’s books It should remove many elementary 
difficulties from bis path 


ZETTEKS TO THE EDITOR 

ht Editor does not hold himstlf rc\ponsibU for opinions ixpressed 
by h\s iorrespondinis. N^cithtr lon he undertake to reiurnf 
or to corripond with the writers of, rejected manuurvpts 
No not it e ts taken op anonymous com mun nations^ 

[Tk* Editor urgently requests coyrepondents to keep their letters 
a r short as pouible. The prismrf on his ifaie if so great 
that it IS tfnpo\nbIe otfunowe to eiwure the appiarame ivtn 
of iommunuations coniatmng intirisfiiv* ami mnsd /aits.] 

Dr CarneUey'a Experiment with Mercuric Chloride 

I WAS & little surprised to iiulice fiom a paragriii h m IVof, 
McT cod’s ItUcr m Naiuue, \ol xxiv p. 28, llisit he had been 
unable to repeat Dr. CanielJeyb experiment uitb inricunc 
chloiidc Immediately after ihc publication of my former klteTi 
It was remarked to me, that allliuugh I had ahomi hot ilc to be 
.m impos ible commodity, perhaps Di* C.irncl]cy’s a'^ertion 
nf the exutcnce of solid mercuric chloride above its boilinR point 
might still hold. I therefore rcjiealed this expcriiiient, and after 
overcoming a few preliminary difficulties, obtained a result 
<;iinilar to that uith ice The di/Ticullie'; were Ihesc — After 
solidifying a cylinder of u crcunc chloride round the thrrmonieter 
(to which it adhered at fir-'t), tm heating, the meit-UriL chloride 
aoon became detached and fell from the tlicnrometer It had 
llierefoTc to be sustainecl m position mund the, thermometer, by a 
stout iron or copper wire Another difficulty arose from the fact 
that the mercuric chloride soon became deeply pitted and fi sured, 
so much so, that the thermometer was sometime*; seen through 
holes a quarter of an inch deep. This pitting went on till the 
mercuric chloride cylinder, though not much reduced m dian eter, 
became a mere network, the Ihernmincter being vihiblc in many 
pUcea. The erosion seemed to lake 1 lace ni‘>rc quickly next 
the bulb ; making the holes in flic q lindci uidtat nl ihe interior. 
Another difTicnlty lay in the high temperalure causing, os I'rof 
McLeod noticed, the rupture of ihu ihtrni(_ meter threpil ; but by 
UMng a very good thermometer, and keeping it as nearly vertical 
as wu convenient, this was cniirely ob'mtcd. A large conden'-cr 
1? not required, and I only u^ed a piece of combustion tubing 
fully an inch in diameter and about twenty inches long, the 
thenDonicter with the cylinder of mercuric cblonde being insertcil 
at one end, and a tulx: connected mth a Sprengel pump nl the 
other. The results obtained are as follows —Melting point of 
mercuric chlonde, 271' (rnicorr.) ; boiling point, 291 (uncorr ). 
The preasure wes now etdaced to 400 nim , and ihe tube heated 
UbUl tte temp^tnre was constant, the pressure ogam reduced, 
another rcadisg' taken, and so on, until a vacuum wan reached, or 
the cylloder become too porous to give correct readings. 
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By the use of Gunmlneham'b form of pump the cuhauBtion can 
be increased in a very Miort timcp and the readings all oblamed 
from one cylinder an inch in diameter.' Three senes of readings 
were taken agreeing very well with each other. At firfat there 
were discrepancieSf owing to the porosity of the cylinder not 
being notic^, but these dlBappeared when care was taken The 
temperaturei were not correct^, as the results were not Intended 
for publication, as 1 expected some other worker to repeat the 
exptfiment, but that not being the case I give the numbers os 
they are, premising that the temperatures, if corrected, would be 
6' or 7" higher for the upper and 4" to 6” for the lower ones. 
The following are the numbers obtained — 


Preuutm ia 

lempcraiurc of 

Freuure in 

Temperalure of 

mllllmetrei 

voUtilisaiiuH 

nnllimetrei 

voUlikutlon 

400 .. 

... 370 

40 

233 

300 . 

267 

30 

228 

200 

263 

20 

223 

100 


10 

214 

80 

24S 

s 

205 

60 

242 

0 

185 


A determination done before those given above gave — 


Pre^^ure in 
miUiinetris 
68 


Teinperaluie of 
vulhlllliation 

34 S 


10 322 

5 210 

fiut I do not place the same confidence on theiiC numbers, as 
they were obtained m ignorance of the poroiilty of the solid ; but 
they confirm the others It appears from the above that mercuric 
chloride is no exception to the geneial law which makes the 
volatiliciing point nse or fall with the prcasure. The low latent 
and specific heats of mercuric chlonde make it not nearly so 
suitable an exponent of the truth of Regnault’s conclusions as 
water , the latter alloy lag of a whole hour’s continued expcri^ 
ment. 1 think after these experiments the idea of being able to 
raise solids m vacuo to (empernturea above Lheir ordinary volati- 
lising or boiling points may lie dismissed as inadmissible, except 
It may be \n some rare case of nllotropy, J, B Hannay 
Pnvate Laboratory, Sword Street, Gla'-gow 


The Coneervatlon of Electricity 

By the kind permission of Messrs. Macmillan and Co. I am 
allowed to quote the folio w'lng paragraph from the preface Lo 
my *'Klementary Lessons in Electricity and Magnetism,” shortly 
to be published by them in their School Cla«a Hooks Senes, and 
now in the press. The preface is dated ''March, 1881 " 

‘*The theory of Ele''tricity adopted throughout is that Electn- 
^■ity, whatever its nature, is ofu, not two that Electricity, what- 
ever It may prove to be, is not matUr^ and is not energy that it 
reumbles both matter and energy in one respect, however, in 
that jt can neither be created nor destroyed. The doctrine 
of the Conservation of Matter^ established a century ago by 
Lavoisier, teaches us that we can neither destroy nor create 
matter, though we can alter its distnbntion and its forms and 
combinations in innumerable ways. The doctrine of the Con- 
servatton of Energy, which has been built up by llelmholte, 
Thomson, Joule, and Mayer, dunng the last half century, teaches 
tu that we can neither create nor destroy energy, thougn we may 
change it from one form to another, causing it to appear as the 
energy of moving bodies, as the energy of heat, or as the static 
energy of a body which has been lifted against gravity or some 
other attracting force into a poHition whence it can run down, 
and where it hei the potentiality of doing work. So also the 
doctrine of the Comtervation of Electrieuy, which is now growing 
into shape,' but here first enunciated under this name, teacher 
ni that we can neither create nor destroy electricity, though we 
may alter its distribution — may make more to appear at one 
place and less at enother^may change it from the condition of 
rest to that of motion, or may cause it to spin round in whirlpools 
or vortwes which themselves can attract or repel other vortices. 
According to this view all our electnod machines and batteriei 
are iqerely Instramenls for altering the dlstnbnrion of electricity 

* Thii U updoubtwUy ih« ouicom* of ihe Idoofl of Uaswin aed af Farm- 
day Bi lo the naturo oi ■leetnciiy It hoi oowlian bean mora ucallmtlj or 
pltoily put into ihapt than in a dneounc daUvarad by Dr Obv^r J Lodga 
ImAmo th« London loiiiiudoo, "On lha ReUdaq biCWMu light and 
AheCridty," Dacambar 16, iBBofNATimr, vol rail p 30a) 


bv moving some of it from one place to another, or for causing 
electricity, when heaped up in one place, to do work in retarning 
to its former level distribution. Throughout these Lesmns the 
attempt has been mads to state the facts of the science in lan- 
guage conionant with this view, but rather to lead the young 
student Lo this as the result of hb study than to insist upon it 
dogmalically at the outset.” 

The above paragraph is published at the present time because, 
since the date whtn my manuscript was sent to the publishers, a 
memoir has been presen ted to the Academie des Sciences bearing 
the tide, Sur le Frmcipc de la Conservation de I’^ectncit^, ou 
secondc Principe de la Thcone des Fh^nomfenes i)lectnqucs.” 
or this memoir, which ib by M G. Lippmann, only a brief 
extract has as yet been published in the Compies rendus of the 
sitting of May 2, when it was read In that short extract the 
general doctrine of the conservation of electncity is laid down 
w ith considerable clearness, and an elegant analytical expression 
of It IS given in the bnefcit form, the author promising some 
examples of its application to the prediction of new and imixir- 
tant phenomena. The publication of the complete , memoir of 
M Lippmann will no doubt be awaited with interest. 

As my manusenpt was placed in the hands of Messrs. Mac- 
millan and Co on the very day when the above extract was 
written, the phraseology used by M Lippmann must have been 
adopted by him in entire independence of me. Since some 
weeKb must elapse before ray "Elementary Lessons ’* will be in 
the hands of the public, 1 wish to avoid, meantime, all chance 
of misundenitanding by taking the earliest opportunity, firstly, 
of making this acknowledgment, which is due to M, Lippmann, 
and secondly, of establishing my right Lo use the language of 
my preface os to the explicit enunciation of the docinne of the 
Conservation of Electricity biLVANUS P. THOMPSON 

University College, Bristol, May 19 


The Florence Herbarium 

I 11 EG to forward to you the inclosed protest of the 
botanists of Florence against the proposed removal of the 
Herbarium and adjoining Botanical Garden at Florence to a 
new locality in that cily, 

It 19 VI ell known lo all botanists who have visited that city 
that, taking into account the importance of the herbanum, the 
admirable building in which this and the other collections are 
lodged, and the annexed botanxal garden, the establishment at 
Florence deserves to rank amongst the first in the world, and is 
indeed scarcely second to any except that at Kew. It has an 
especial interest in the eyes of Englishmen, owing to the fact 
that it includes the invaluable collections of the late Mr. Barker 
Webb, which include, besides the type specimens of the Canary 
Island flora and of his other works, those sUll more important 
of Labillardicre, of Rinz and Favon, and of Desfontames, whose 
herbaria all passed into his hand*. 

Although well acquainted with the Florence Museum, and 
disposed to believe that it would be difticult to find another 
locality equally well adapted for the purpose, 1 was unwilling to 
express any opinion on the subject without full information u 
to the new arrangements proposed in substitution for those now 
so excellent. 

Within the last month my friends Sir Joseph Hooker and 
Dr Asa Gray have vihited Florence, and have carefully cxamln^ 
the present building and its appurtenances, and also the sites to 
which it is proposed to remove the herbanum and botanic 
garden. 1 learn that they have expressed an unqualified opinion 
that the proposed new building Is altogether unsnited for the 
purpose, and would too probably tend to the inj'ury and ultimate 
loss of the herbanum, while the site of the proposed botanic 
garden is also an unfavourable one 

Sir Joseph Hooker has written a full statement of hli views 
to Prof Camel, recently appointed Director of the Botanical 
Museum, who hoi not, 1 believe, as yet published his opinion on 
the subject. 

Under these circumstances I venture to hope that you wiU 
publish the accompanying document, with a view to prevent the 
accomplishment of a design 'so injunoua to natural idencft 
Those who wish to associate their names with the prot es t ore fo- 
vlted to send them to M. £, Sommier, Long' Arno, Coriiikli 
Florence John Ball 

10, SouthwcU Gardens, London, S.W., May 30 
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Flortnce^ 5 1881 

A pTQpoi du d^plAcemciit projetd da collecLiona botani^aes du 
Mum aHbtoire Nature 11 c de KJorence 

Lonqu’au mou de Mai de Tannic 1S74 uu grand iiombre de 
bolBiutefi de toutej la parties du uiondese trouv^reut reuui^ a 
Florence, duifa lea wallet) de^ CollectionB botaniqucB fondees par feu 
le profeoBcur Parlatorc, M )e prufeseeiir Alphonoc de Candulle 
fit obicrver " qu'unc dea chuiiea Ic^i plus remarquablea a^mpoKant 
k Tattentioa dcB membres du Congr^s, etait Ic MuS(!e botaiiitjaCj 
HVec aes aalles amples it cominode^j ou avajenl lieu les acaiica 
du Conp^b.” (“ActeJi du Congrea Botaiuquc mlernaliunab 
tenu k Iworence au moisde Mbi 1S74,” pag, 220 ) 

Fersonne, alora, n’eut houp^jnn^ que le qui avail ite jugi 
digne d’adniiraliou par Ics hnmmea lea plus compeienta, <>erait 
d^clard mauvais et condamn^ k uii bouleverbcment radical •^ept 
am & peine npr^s que ces paroles m^morables avaient cti pro- 
nonc^es. Four jualifier Tabandon du Mubce octuil, uii pretexte 
Tiuconveuient qu^il y a pour lea ^tudianlB frtiqueiUant \cs couni 
de Tlnsiitut des Etudes bupeneures, place St Maic, rVavoir X •.e 
reudre, pour une autre parlie de ces loura, au Music de Via 
Komana ; et, afiii de centialiscr les edifices a/Tectis aux etudes, 
on ne pense k nen moms qu'^ operer le dcmeiiagement dcti col- 
lections botaiiiqucs et k abandonner le jardm du Mu^ce, a\ec 
loutea faes serres et aiinexis En revanche, on parle de rendie a 
son ancien usage lemodeste Jardin des Snnples, ‘^uue ^proximili 
du nouvcl cmplaiemenc destin^ aux herbicrs Mal*. a t-on 
examind si cc transport estr^ali'-able, avantageux, et bile nouveau 
local de la place St, Marc, destine a la Botanujue, est adaptt^ 011 
non ^ recevoir les hcrbiers et les autrea collections ? 

Or ce local n'cRt autre que le bailment dcb ancicnnes icunea 
dcB Grands Dues de Toscane, occupeeii plus lard pai ia tavalcne 
italieniie. Pendant une bene non interrompue dc pie;i de tiois 
cents anni'e'*, ces ^cuiies ont Jogi des chevanx en tres-grand 
nombre, et e’est U que Tun se iiropobc de colluquei des collcc- 
Liond de plantes, d'un piix inestimable, et&i faciles X se dei^iiorer 
sous Tinfiuence de Thumidile ' 11 e t vrai qu'en ^aciillant 

d’liuoriDeb hommes pour recondruire Tcdifice a peu pria de fund 
en comble, on ferait iwut-itre disparaiire les traces du lon^ 
usage auquel il a scrvi ; mais il est pirmib dc se demand cr m, 
mime dans ce cab, on ubtiendrait jamais des sallea coinjiaiablc'i 
k cclles du Musee acluel, hoit en beauti', sou en Balubnle, sjit 
en aolidite, 

Ce projet ctant aoutenu et bUr Ic point d’etre mis .1 execution 
par des personnes respectables, mais iLrangeics U Science et 
par consequent incouiijetenles, nous Sou^ blind'll amii de la 
Botaniquc nfsidenta ^ Florence, crojons de noire devoir, dans 
Tmldr^t des collections, depioLesLer coutre ce dcplacemciit, et, 
afin de donner plus de poids notre protestation, nous invilons 
IcB Botanibtes qui se tont liouvdb ^ Florence lurs du CongrLd dc 
1874, ainsl que tous ceux qui coniiaisscnt les salles actuellenieiit 
aJfectdca aux colled ions de planter & joindre leurs voix k la 
n 6 lre pour cmpcilier qu'on ne melte ^ execution un projet que 
nous croyous hautement prejudiiiable a nos plus iliiies eludes. 

Noua pnons en consequence lea Bolanistes ilnliens el c'trangeis 
de vouloir bien employer leur in/lueiicc afin que le projet cri 

a UCbtion soit abandonnd, et que les sonimcb, a jir^sent 
ealindcs k une oeuvre inopportune ct nsquie, suient de piif^r- 
ence employees k augmcnier le malcnel scientifique du MuFce 
actuel, par I'acbat dc collections de planter vivanles it dessechdes 
(lurlout de plantes cryplogames) et d’ouvrages man quant a notre 
bibliotb^que botanique ct ft acqu^rir les armoires et e agires, 
n^eisaircE pour placer et meltrc eu ordre une immense quantile 
de paquetB d^heru ler, Qctuellement aana emploi et inutiiea aux 
^tudea, alnsi qu'& adapter les serrea du Jardin botamqe aux 
exlgeticea uodcrncR, en coinmen9ant par y faire les reparations 
reconuues de premiere neces«>ite. 

(•SVgiv/) A. B. ARCiLinALD 
D. Barobllini 
Odoardo Beccahi 
Antonio Biondi 
Emanuels G. Fenzi 
Enrico Groves 
Emilio Levibr 


E. Marcucci 
Ugolino Martelli 
Vincenzo Ricasoli 
Riccardo Ricci 
Niccol6 Ridolfi 
S. i^OMMIER 
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Barometer Pumjtl 

Communications from Mr. Sprengel have been pub- 
which he has defended dIb diim to be the invin- 
tor or the meremy barometer-pump, Ai long u he confined 
mmstlf to this claim I had no light to interfoe, but by hic letter 


in your previous number (vol, xxiv. p. 53) he claims to be the 
inventor or father of all kinds of barometer- pumpb Ills right 
to this claim I dispute , for m May, 1S47, 1 obtained a patent for 
improvements m sugar-refining, one of u inch is the conversion of 
a vacuum pan into a large baroinitir by placing under a common 
vacuum pan a long pipe m h perpendicular pobiLion, which acts 
OS a pump VI hereby the bugar is taken oul uf the pan by its own 
weight in the long pipe, and thereby the vacuum in the ^lan is 
not deatroved, ana tlie process ol' sugar bjilmg is carried on 
continaousiy llie bynip to be boiled is added in the pan 
above, while the boiled bugar is taken out below through the 
barometer-pump The specification uf my ])atent was published 
ID patent joumaU in London in 1847, and it ii pobhible that Mr 
Sprengel took the idea of hismcnury baromiLcr-pump from my 
sugar barometer-pump But at all events Mr Sprengel was not 
the first inventor of a barometer -pump, I claiir that honour 

James Jou>bTONL 

Experiment Rooms, No i, Jatnc'i Square, Edinburgh, 

May 21 

The Hutton Collection of Fossil Plants 
ll has only within the last few days come to my knowledge 
(indeed only to day authoritatively) that the Hutton Collection uf 
T'ossil riaiits, at jiresent deposited in the Museum of the Natural 
History Society of Noilliumbirlaud and Durham, at Newcastle, 
had been named by the curator, Mr Richard How sc, prior to 
the compiling by my«=elf of a Catalogue of the Collection, pub- 
lished in 1878 by the North of England Institute of Mining and 
Mechanical Engineers. Ihe labels on the snecimens, referred to 
-in the Ca'alogue, were therefore Mr llowscs, and not, as I iinlij 
now imagined, either William Hutton's original ones, or mere 
copies of them 

Moreover an unsigned MS hat of the specimens in the Collu- 
Lion, agreeing With the labels with which I was furni>hcd by 
the Mining Iiislilute, and which was used freely by me in draw- 
ing up ihe Catalogue, must now be ngaided a> the rebuli of much 
lime and labour spent by Mr HoW'.e in 1 lenLifying and naming 
the whole of the Hutloii Collection 

I trust you will allow me space in youi paper to acknowledge 
now what 1 should have nude a point of acknowlidgmg 111 the 
preface to the "Catalogue,” bad 1 been made acquainted with 
the facts of the ca'^e at ihe time. G A. Llbuur 

College of Physical Science, Newcastle upon Tyne, May 18 


"How to Prevent Drowning” 

Mr Ma'' Corm AC’s valuable arucle mducis me to call atten- 
tion In a prevalent error 

Almost every IfLatise on swimming telN the beginner that 
every one can float wiihoul exertion, Kicn Mr. MacCurmac 
seems to imply that " lying quite eLiU with the mouth shut and 
the head thrown well back in the water ” is enough to insure any 
one against sinking Now tins may possibly be true for most 
men, but certainly not for all I am a practised sw imnier, fond 
of the water, and have often tiicd. Going through all the 
orLhodox motions uf the deep breath, the folded aims, and the 
head thrown back, 1 go down instantly. This ib in fresh water j 
in salt 1 believe 1 can just float, but hive seldom had a good 
opportunity of tiymg The fact is that men are very different 
in buoyancy 1 have seen a man float niotlonlesa with head and 
shoulders out of the water, Others may be even denser than T 
am. Most men believe themselves capable of coolness and 
presence of mind. They should reuiember that these will neither 
supersede the art of swimming noi alter the laws of gravity 
St. John's College, Cambridge E Hill 


The Effects of Pressure on the Qerminstion and Growth 
of plsnlB 

The following experiments may be of interest to vegetable 
pbyslologixta - — On April 7, at ii p.m , two tets of mu&lflrd- 
Bteds — five in etch set — were sow n on pieces cpf moist cotton- 
wool, arr Bond aa follow — One piece was placed in a BmaU 
bottle, which was then secured to the curved ex<rcinityof a glosi 
Cube, into the long arm of which mercury was poured till a height of 
forty-five inches was reached above the level of the metal in the 
■hotter oriD. The second piece, with Ub seeds, was placed in an 
exactly EimilAT bottle, the Deck of which was ijien made to dip 
beneath mercury, the bottle, of course. Like the one soldered on 
to the tube, being inverted. Tlu> bottle was then placed beside 
the first. 



So 
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The two lets of seeds were thus in enoctly slinrar conditions, 
except for the increased atmospheric pressure and the compres- 
sion of the atmosphere m the one case as compared with the 
othci The following was the courhc of development . — By 
9 a m of the 9th three of the seeds under the xj atuioiipheres of 
pressure hod protruded then radicles^ and this protniisLon hy I 2 
p.m of the same day had become cunsiderablc, while oa yet 
there was no indication of commencing germination in any of 
the secdii of the second set By 10 n m. of the lodi Lhe^e lattei 
had just begun to gcxmiimte, the radicles of the beeds under 
high pressure being at the time a fourth and a third of an inidi 
loim. 

Iienceforwardp howevci, tlie rapidity of deselopment was 
reversed. Tlie seeds, under oidniary pressure, grew rapidly, 
and their cot^iledon^ became of a deep giccn colour , while the \ 
development of Lliobe undci the high picssure became permanently 1 
arrested and the cutyleiloiis of one that had entirely escaped from 
the sced-coats remained a-j etiolated as though llicy had been 
grown in absolute darkiie s 

They nerc allowed to remiin untouched for eight days, when, 
as there was no change, the bottle was removed from the tube 
and bimjdy allowed to stand inverted in the place it had formerly 
occupietl Ibctwo— outof the five- — seeds which had hitherto ! 

remained unchanged no.v rapidly germinated, and grew into 
vigoroui green young plants 

Does a greatly increabed almosjilicric presume or a greatly 
compressed air prevent the develi)]iment of chlorophyll, and 
while it Stimulates germination dues U pievent giowth? 

J-iveqi3oI, April 27 William Carteh 

[This IS an inlLTcstiiig obseivUnm, and seems to suggest a | 
new and compai atively uiiworkcd held of nivcstigalion — the | 
effect of different amount', of aluiosplicrie pres ure on plant-life j 
With regard to the dccoiiipo^iluu in the presence of chlorophyll 1 
and under the iji/lueucc ol sunlight, of carbon dioxide, it is j 
remarked by iJchtraiii (“Cfmrs de Chimie agricole," pp. 25, 1 
26) that the coudiiuiis are aiuLogous to those alfLcting the com- 
bustion of phos) thorns This is not Lunimous in pure oxygen it 

ordinary pressuie, but becimes sj uuiiiedialely the oxygen is 
diluted with nitrogen 01 hydiogcn, and still 11101 e when the pres- 
sure is muchduiuiiislicd. Bou singault has shown that Iravci will 
noX decompube pure LO^ at the ordinary atmu -phene pressure, 
but a small cherry Liui l1 Ic^if plactd m the pure gas decomposed 
a cubic ceiitiiiietrc of Jt at a pressure of ijni {Compi remd . 
1B65, t Ik. p. 872 )J 

The Magnetic Survey of Miaaoun 

It may interest some of your readers to know that, although 
OUT btate Legislature ahs.dutely refused to do anything to aid in 
the Magnetic Survey of Missouri, lef using by a *' crushing" 
vote even to authorise county otTicer. to have a true meridian 
oiablished, the work will still go un A gentleman uf St Louis, 
wfacne name la withheld at his own lequcst, has assumed the 
entire erpense, and we shall now begin n more minute examina- 
tion of the Missoun, Grand, and Osige valleys We shall here- 
after travel by wagon, and shall do the work where it is most 
needed m older to disclose the re.il dircction^'i of the isogomc 
Urtc^ - - -- 


F E, Nipher 


An Optical lUuiion 

The illusion descrilied by Mr WiLon and commented on in 
an editorial note is anything but a novel one: An apparatu«i for 
the experiment mbs purchased by the Bimniigham and Midland 
Instilute, along wich a quantity of optical apparatus, from Mr 
Robert Addam«), ui, I think, 1857. Within the last few years 1 
have noticed ilikt the cxpenuieDt 1, described and explained in 
Pnestley’s Light and vision." 1 am writing from home, or 
would give the exact reference, C J. Woodward 

Cauibndge, May 2j 

1 SHOULD like to know whether the following u a general 
eiwneDce, or only a peculiarity of my own viHion? 

ul stand with a source of lighten lamp or u window — at one 
drii of my head, so that the light falls strongly on onn eye'only, 
oadiook, successively or simnlianeoudy, at HW images of apiece 
ofl white paper os seen by my two eyeii, the image seen by the 
M DMt the light is greenish wbrte, and that seen by the eye 
ntthnst from it ib light buCT 


If iiuteid of white papei 1 nsc the giU ed^CB of a hook, the 


image i^ceii by the eye next the light is of a beautiful golden 
green , the other 11 of a brauy yellow, almost orange. 

'rhi> phenomeiicm d iqs noi appear to depend on any effect of 
dazzling, for the experiment succeeds perfectly with very mode- 
rate degrees of illumination Joseph John Muxfuv 

Old Forge, Lunmiirry, co Antrim, May 23 

The Speaking Tube Anticipated? 

Has the folLwing appealed anywhere in this connection as 
yet, or not? If nut, jilease allow ii to appear m NATURE with 
this qualihcatiun only, that the italic’^ are mine. 

Describing the " speaking tnimpets or pipev which ran, we 
are told, along the u hole length of the Wall," Bruce says (“The 
Roman Wall," by the Rev John CoUingwood Bmcc, p 76)1 
that Drayton long ago sang of them ai follows m hia 
“rolyolbiou" — 

‘ 1 £tuoft upon my Icnpih, where g.tmsaiiB were laid 

Their to derriid and for my prtaier aul 

^Vlt(l lurraU I was built \iherc ((.nUnt h plac'd 
To watch iipmi the I’iLt' to me my inakeii uradd 

holitnu pi/fs pf {'rasitt iiit kttll they ivint, 

ri\ 'wkirh they in /ori \iiii to ntmiher Tcnt 
Jiy A At (lAiHif r/t ikt sunttf to UH thtm vihat to 
AnJ sot J'rom slu to jrn could / bt lidmper'td thiougk " 

Asliton uiiclcr-Lyme, May 17 W. Curran 

T C ShensJone.— A caseof rhyllody of thccalvK Ranun- 
rw/tfftvr pirlicuDrly liable to ibis cbaiige" (M.i ■iter’s “Teratology," 
p 246, lecurdcd in Jntw/tinr mwjurujii, }bid p 252) 


ORIGIN OF THE hNGLISH MILE^ 

I T IS known that the mile of i6<^ metres long passed 
among English geographers and navigators as being 
the length of the terrcstiial arc of i' , in other words they 
made the degree equal to 60 of these miles In reality it 
contains 69 5 , tlieic is ilius an error of about one-sixth. 
This error, if it existed long among our neighbours, which 
I do not know, must have caused many a shipwreck It 
has had another very remaikablc result , it nipped in the 
bud the discovery of the law of universal attraction The 
Urbt tune that Newton’s great idea presented itself to his 
mind the proof failed him, because he made use of the 
common English mile to calculate the radius of the earth. 
He renounced the idea for a long tune, and only took the 
calculation up again when he learned the results of 
Picard's measurement of a degree in France Whence 
comes this defective estimate ^ Certainly it does not 
proceed from any effective measurement, for the worst 
dcgiee measurements, among those which have been 
leall) made, and not fictitious measurements, like that of 
Posidonius, are far from presenting errors of such magni- 
tude. English geographers then must have commuted 
some mistake in taking their mile from ancient documents, 
bo long as navigation was limited to the* waters of the 
Mediterranean, and to coasting along the western shores 
of Europe, it was scarcely necessary to trouble about the 
I value of this element , but from the time that the dis- 
coveries of ihe Spaniards and Portuguese opened out a 
much vaster field, sailors were compelled to make some 
inquiry into the matter. 1 suppose that the English 
navigators applied to their geographers, and that tnese 
found nothing better to consult than Ptolemy, the great, 
the only authority in these matters. But Ptolemy himself 
refers to Eratosthenes , he says that he venfied the 
nieasurccnents of the latter and found the same result, 
viz 500 stadia for the terrestrial degree I have thus 
I been led to examine the measurement of Eratosthenes. 

I According to the documents which historians have pre- 
served, Eratosthenes measured the great arc of meridian 
which separates the parallels of Syend and Alexandria, 
and finally found 700 stadia to the degree. This is how 
he worked. — ^He observed at Alexandria^ certnaly by 
means of a gnomon, the zenith distance of the siur at 

■ Papar rexd at ihe Poni Academy of Sdencei by M. Faye 
xcil No 17) 




Mity 26, i88i] 


NATURE 


81 


midday in the summer equLnor, and thus found 7° is*'. 
It Iff ^ded that at Syend the bcictom of the wells was 
fully lighted by the sun on that day, so that Eratosthenes 
concluaed zero for the zenith distance of that body I 
believe rather that the Greek astronomer caused an 
observation to be made at Syend with a gnomon, an instru- 
ment then very common in Egypt^ and that that distance 
result^ from an effective observation, as well as in the case 
of Alexandria We shall see that this conjecture is perfectly 
justified We know that the observations made on the 
dark shadow of a gnomon bear a constant error equal to 
the semi-diameter of the sun, or, to speak more accu- 
rately, that they give the zenith distance of the upper 
edge of that body The ancients do not seem to have 
remarked this , and m fact, as they deduced from their 
observations only the obliquity of the ecliptic or the epoch 
of the solstice, it did not concern them, for by combining 
the observations of the summer with that of the winter 
solstice, [he error in Question disappeared from the differ- 
ence. Hut it IS exactly the same here, since we have not 
to do with absolute latitude, but with the difference of 
latitude of two places at which the centre of the sun is 
found at midday on the same side of the vei tical. Thus 
the amplitude 7° 12' concluded by Eratosthenes is cor- 
rect, It has moreover the advantage of not being sensiby 
affected by refraction. 

Here is a first verification On opening the Connais- 
sance des Tewps we find — 

o / 

For the latitude of Alexandria 31 12 

■ • 11 by cue 24 5 


Diflerenoe 7 7 

instead of 7“ I2^ The difference, whatever may be the 
cause, 15 very small. 

Here is a second and more delicate vei ideation The 
latitude of the point in Alexandria, where Eratosthenes 
observed, could not differ much fron’» that which we have 
given. By adopting that and 7^" 12' for the zenith distance 
of the upper edge of the sun at the winter solstice we find 
31® 12' - (7" 13' + 16') = 23" 44' for the obliquity of the 
ecliptic, Syen^ gives 24° S' — 16' » 23“ 49' Is it possible 
that in the year 250 D c. the obliquity of the ecliptic was 
frt)m 23'' 44' to 23“ 49'? From 1750 ad to 250 u.c. is 
2000 years. At the rate of 43" diminution per century 
the obliquity would be 

23“ 28' 18" I 48" X 20 ~ 23“ 44' 

The observation of Eratosthenes at Alexandria is then 
authentic, and moreover veiy precise That of Sytnd 
presents an error of only 5'. 

There remains the geodetic opcralion Egypt was the 
only country of antiquity which rejoiced in a survey- 1 he 
valley of the Nile was very populous at that epoch, as far 
as Syen^, and no doubt the survey extended thus far 
Eratosthenes must have had every facility for procuring 
the necessary documents He must have taken into 
account the difference of longitude of 3" So' which exists 
between the two cities, without having had to determine 
It directly. 1 regard, then, the distance of 5000 stadia, in 
round niunbers, as being quite as accurate as the other 
parts of his operation, and as applying to the arc of 
meridian, compnicd between the parallels of the two 
cities. 

We finally conclude from this 694*4 stadia for the 
degree. The Greek astronomer gave, in round numbers, 
700 stad ia . What was this stadium ? 

To reply to this questum I calculate the arc of meridian 
from Alckan^ia to the parallel of Syend, with the actual 
ekmwt of the terrestriu ellipsoid. It 15 797,760 metres. 
At the rate of 5000 stadia we find i w'SS metres Ibc the 
stMuiiL At the rata of 600 fieet^for me stadium, the fogt 
adopted by Eratosthenes would be o 266 metres. This- 
was then the ancient E^ptlan foot, which we now 
reckoh at o 27 metre ; and m fact it was' with this foot 


that the survey of Egypt must have been made By this 
reckoning the 5000 stadia give 

5000 X 600 X 027 ^ 8io,ocx3 metres, 

showing a difference of 12,240 metres, partly owing to 
that of the points of depaiture, paitly tu the error which 
wo perhaps make in the length of ihe l'.gypti.in foot jn 
carrying it to 0‘27 metre. Thus ihe measurement made 
in Egypt, more than 2icx3 years ago, by an able Greek 
astronomer, la as good as authentic All the existing 
causes of uncertainty do not alter it more than one-sixth 
It IS certainly not from this quarter that the error can 
come for which we seek 

Nor IS It in the ineasiircincnc of l^tolemy, for he tells 
us he went through the same operations and found the 
same reaults , only he j^ives 500 stadia to the degree 
instead of 700 This difference is evidently due to the 
fact that Ptolemy, who lived 400 years after Eratosthenes, 
under another domination, did not make use of the same 
foot. In fact he employed the siaduim of 600 Philetenan 
feet, and as this foot ib .ibout o iG metre, while the 
ancient Egyptian foot was only o 27 metre, he had to 

reduce the 700 stadia of his predecessor to 700 X — 

36 

=a 525, or 500 in lound numbers 

These estimates aic confirmed, finally, by the Arabian 
astronomers, who me.isured, m 827 a d , an arc of 1° in 
the plains of Mesopotamia They found fifty- six miles, 
and concluded that they had thus verified the number of 
Ptolemy The Arab mile being 2100 metres, the arc 
mcasLiied is found to be 117,600 metres, which corre- 
sponds to a stadium of 235 metres This is very nearly 
the Philetenan stadium of 216 metres, cvrcpt the eiror of 
the measurements seven times more sensible on so small 
an axis, and the unrertainty of our existing estimate of 
the Arabian mile in the time of the Kalif AJmamoun. 

To resume the estimate of Ptolemy is only a sort of 
conversion of the excellent measurement of Eratosthenes 
in units of another epoch and of different length. It 
! would thus lose a little of its fiist precision , but, such as 
we find It in Ptolemy, the English geographers were fully 
justified m taking it for the basis of a valuation of the arc 
of i' and of offering it to the navigators of ihcir country. 
Only, and it is hero the mistake lies, they believed th^t 
the great Greek astronomer of Alexandria must have 
made use of the Greek foot. Phia is one and a half 
hundredths laiger than the English foot If the English 
geographers of the sixteenth century had strained this 
valuation ever so little, and had carried it to j^gths, they 
would have found 630 English feet for the stadium, which 
they believed to be 600 Grce'c feet, and these 630 feet or 
210 yaids, multiplied by 500, would i;ive them 103,000 
yards for the degree, .ind cxaLily 17G0 yards for the mile. 
The English mile, then, has evidently been deduced from 
the measure of Ptoluny, Us cn or of one-sixth is solely 
due to the f.ict that the Greek foot has been confounded 
with the Philetenan foot 


LAURENTIAN GNEISS OF IRELAND 

I N 1863 Dr. T Sterry Hunt pointed out the rescmblancft 
of some specimens of rocks and minerals from 
Donegal which he had ex ,1 mined tu those of the Lauren- 
tian senes of North America These rocks and minerals 
have been described by Dr. Haughton and Mr R< H. 
Septt, who have pointed out that the " typical Donegal 
gramte'' iff rcnliy d meuniorphic bedded rock, containing 
in some places l^nds of crystalline limestone or marblci 
Outside the granite district arc the newer senca of schistli 
quartzites, and limestoDes, which occupy the whole of thff 
Promontory of Innishowcn, and were identified by the 
Ikle Prof. Harkness with the Lower Silurian metainorphic 
senes of the Highlands of Scotland These two groups 
are shown on Griffith's Geological Map of Ireland, and it 
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will be seen on an inspection of this map that the quartzite 
series is represented as tcrminetine obliquely against the 
maivin of the granite or gneiss. This obliquity has never 
(as ur as 1 can discover) been eKolained. The prevalent 
opinion seems to have beeti that the newer series has been 
converted into the older by increased metamorphic action 
For some time past I never studied Griffith's map without 
the impression that the obliquity was due to unconformity 
of s trail AcatioRj and on the determination of this point 
plainly rested the question whether the granitoid gneiss 
was. or was not, of Laurentian (or “ Archsean") age 

Having had the advantage of a visit to some of the sec- 
tions in tne North Highlands of Scotland, in company with 
my colleague, Mr, R. G Symes, under the able guidance 
of Prof Geikie. last summer, I was in a position much 
more favourable for undertaking the investigation of this 
interesting question than would otherwise have been the 
case ; and in the recent visit to Donegal 1 accom- 

anicd by Mr Syrnes and Mr Wilkinson, of the Irish 

urvey, who rendered material aid in this preliminary 
survey. 

The knowledge thus obtained has been of essential ser- 
vice, and I am happy to be able to state that we have 
succeeded m identifying the Donegal gneissic senes, both 
as regards its mineral charactei^ and its unconformable 
relations to the Lower Silurian senes with the Laurentian 
beds of Sutherland and Ross The relations of the two 
senes in Donegal are similar to those which are to be ob- 
served in the Laxford and Rhiconich districts, whcie the 
Cambrian sandstones and conglomerates are absent, and 
where, 4n consequence, the Lowei Silurian quaitzitcs and 
limeBtohes rest directly on the old gneiss These condi- 
tions can be clearlv made out in the neighbourhood of 
Lough Salt, near Glen, where successive beds of quartzite, 
limestone, dionte, and schist of the Lower Silurian series 
terminate abruptly at the margin of the gneissic senes. 
We satisAed ourselves that this truncation of the Silurian 
beds is not due to faulting, as there is no appearance of 
disturbance or fracturing amongst the strata on eithei 
side. Similar — though less clear — indications were observ- 
able all along the eastern or southern margin of the 
gneissose district. Nor Avas the unconformity conAned to 
the Silurian scries, as we found that the beds of this forma- 
tion came into contact with those of di^ercnt geological 
horizons amongst the gneissic senes at different places ; 
there occurs, in fact, a double unconformity 

When examining the gneissic senes we were often struck 
by the resemblance presented by the beds to those of 
Sutherlandshirc, particularly amongst the Lower portions. 
The massive foliated roclc formed of red orthoclase, 
greyish oligoclase, green and black mica, and quartz, 
traversed by pegmatite veins, is identical m character 
with that from Rhiconich and Laxford; while the upper 
beds are interstratiAed with hornblendic and micaceous 
schists like those near Scoune The occurrence of thin 
beds of white and grey marble, with sphenc, idocrase, &c , 
m the Laurentian gneiss, seems peculiar to the Irish 
rocks, and brings them into close relationship with those 
of Canada 

A new basis has thus been formed for the whole super- 
structure of the Irish geological formations as deeply 
seated as that of any other country, and there can be 
little doubt Chat as the Laurentian l^ds have thus been 
recognised on tbt clearest evidence In Donegal, they 
may be recognised also in parts of Sligo, Mayo, and 
Galway, where the evidence is not so clear. 

As 1 hope to have an opportunity of more fully stating 
the case at the forthcoming meeting of the British Abbo- 
Gjation at York, it will be unnecessary here to enter on 
further details I will only add that in speaking of the 
gneiasic series as “Laurentian" 1 only wish It to be 
underatood that the beds are contemporaneous with those 
underlying the Cambrian and Lower Silurian series of 
the Scottish HighlandB. Whether they are really the 


representatives in time of the Laurentian beds of Canada 
IS immaterial for my present purpose. For my own part 
I consider the preponderance of the evidence to be m 
favour of Che view that they are in the main repre- 
sentative Edward Hull 

Geological Survey Office, Dublin 


JOSEPH BARNARD DAVIS 
A FT£R a short illness Dr J. Barnard Davis died last 
week at his residence at Hanley, Staffordshire, 
being about eighty years of age. In the summer of 1820, 
while still a student, he made a voyage to the Arctic 
regions in the capacity of surgeon to a whaling ship In 
1823 he became a licentiate of the Society of Apothe- 
caries , twenty years later he passed the College of 
Surgeons, and in 1862 took the M D degree of the Uni- 
versity of St. Andrew’s. In 1868 he was elected into the 
Royal Society Soon afier obtaining his Arst qualiAcation 
he settled down in the Potteries, and but for what he 
describes, in the preface to his “ Thesaurus Craniorum,'^ 
as “an accidental conversation with a friend," might 
have remained through life leading the useful but un- 
eventful life of thousands of general practitioners in the 
country, unknown beyond his 1111 mediate sphere of work. 
That accidental conversation however lighted up some 
smouldering embers of an interest which long before had 
been kindled by the lectures of Lawrence on the 
Natural History of Man, and led to the rcseaiches 
which resulted in the publication (in conjunction with 
the late Dr. Thurnam) of the “Crania Bntinnica," 
or delineations and descriptions of the skulls of the 
aboriginal and early inhabitants of the British Islands, 
illustrated with sixty-seven beautifully-executed litho- 
graphic nlates, completed in 1856 Besides this Dr. 
Davis published many memoirs on anthropological sub- 
jects, including one “ On Synostotic Crania among 
Aboriginal Races of Man," one on “ The Osteology of the 
Tasmanians," one on *' The Peculiar Crania of the In- 
habitants of Certain Groups of Islands in the Western 
PaciAc,” and one published in the Philosophical Trans- 
actions for 1868, “ On the Weight of the Brain in ditiferent 
Races of Man '* 

But it was by his famous collection, rather than by his 
writings, that Dr. Barnard Davis was best known, and 
the time, labour, and money which he spent in gathering 
It together is his greatest service to science. During a 
long period of time, in which the national and other 
public collections were losing the golden opportunities 
afforded by the extension of English adventure and 
commerce to all parts of the world, and allowing 
races to die out or their characteristics to become 
obliterated by intermixture with others. Dr. Davis let 
no chance of procuring specimens pass by, and was 
unwearied in his correspondence with travellers, col- 
lectors, and residents in foreign lands. He thus amassed 
together within a few rooms of a small house in Stafford- 
shire a collection of crania and skeletons, nearly all 
with carefully- recorded histones, far exceeding in size 
that in all the public museums of the countrv put to- 
gether, and only surpassed in very recent years oy any of 
the Continental collections. In 1867 be published a 
catalogue called “Thesaurus Craniorum," which not only 
contains a descnption and many Agurcs of the specimeni, 
with 25,000 measurements, but which is also a perfect 
storehouse of information, owing to the literary referenceB 
with which It abounds, The publication of this catalone 
made the collection so well known that it naturally led to 
its increase, and in 1875 it became necessary to publish 
a supplement on the same plan, in which the history of 
the literature of the Bubject was continued to date. The 
catalogue and Bupplemcnt contain descriptions of more 
than 1700 specimenB, mostly cranin. 

Warned by failing health and increasing years of the 
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desirability of makiog arrangemeats for the future preser- 
vation of the collection, Dr Davis entered into nego- 
tiations about a year ago with the College of Surgeons of 
England, by which body it was purchased, and m whose 
museum it has now been arranged in such a mannei as 
to be accessible to all workers at anthropology Such a 
collection as this, well cared for in a public museum, is a 
solid and permanent increase to the wealth of the country, 
for even if the methods of investigation now used are 
superseded by others, and the present literature comes to 
be looked upon as obsolete, the specimens will remain as 
materials for building up the history of the human race , 


and as the inierest in the subject increases — as it certainly 
— many of these evidences of the physical structure 
of people passed or passing away will come to be objects 
of priceless value. W H. F 


Jf H. MILNE’EDWARD:^ 

\1 rE referred some lime ago to the fact that a medal, 
W subscribed for by a number of his admirers, had 
been presented to the venerable zoologist, M- IL Milnc- 
Edwards. No one better deserves such a recognition^ 



Medal presented lo M H Milne-Edwardi 


and none know better chan the French how to do such an 
honour gracefully and impressively. Our illustration is 
reproduced from La Nature of May 7, where will be 


found a pretty complete list —and it 13 a long one of M 
Milne-Edwards’ works. The medal, a m eduction of 
some artistic merit, is the work of M Alphee Dubois 


THE ZOOLOG/CAL RESULTS OF THE 
SOCOTRAN EXPEDITION 

A t the meeting of the British Association m 1878, 
upon the motion of Mr Sclater, a Committee, con- 
sisting of Dr. HartUub, Sir Joseph Hooker, Capt J. W 
Hunter, Prof. Flower, and the mover, was appointed to 
take steps for the investigation of the natural history of 
Socotra. Socotra, it was stated, was one of the few spots 
u the world which seemed never to have been trodden 
by the foot of the naturalist^ and would in all probability 
be found to contain distinct insular forms, of- which it 
would be highly interesting to know the relations, and to 
secure specimens for our collections. 

The grant of loo/., given by the Association for this 
excellent object, having been subsequently increased by 
two sums devoted to the same purpose out of the Govern- 
ment Fund of doool administered by the Royal Society, 
the CommittM felt strong enough to proceed to action, 
and in the winter of 1879 were forluaate enough to secure 
Ae services of Pro£ J. B Balfour, of the University of 
Glasgow, for a special expedition to the island 
Frof, Balfour left England on January 9, 1880, accom- 
puled by Alexander Scott, a gardener from the Royal 
Botanic Gardens, Edinburgh, as collector, and reached 
Aden by the F reach mail on the where he obtained 
every sort of advice and assistance from the civil and 
naval authorities for his expedition. Owing to adverse 
^nds and other difficulties Prof, Balfour did not manage 
finally to reach Socotra until February 1 1, when the 
party, which had been reinforced by the addition of Lieut. 


Cockburn of the 6th Royals and a corps of attendants 
from Aden, were put on shore at Gollonsir, 
bituated at the north-west end of the island, by H M S. 
Seaj^uU. In his report to the Socotran Committee Prof 
Balfour gives the subjoined account of his subsequent 

proceedings-— . 

"Making in the first instance Gollonsir our head- 
quarters, we explored the adjacent country to the south 
and south-west until February 25, when we struck tents, 
and sending our heavy baggage and stores by sea, started 
to march lo Hadibu We took four days to ^accomplish 
this, reaching Hadibu late on the night of the 28th inst 
" Having communicated to the Sultan the fact of our 
arrival, he came to Hadibu on March r, when we had an 
interview. l ■ 

"Establishing ourr^/e/^t now on the Hadibu 
about a mile from the town, we spent the lime until the 
7th inst investigating the magnificent Haggier range or 
hills shutting in on the south the Hadibu plain 

" On March 8, leaving a tent-Lascar in charge of the 
at Hadibu, ive started upon a trip to the eastern 
end of the island, going eastward along the northern side 
and returning westward by the southwn side of the 
island During this trip we reached Raa Motne, the 
extreme eastern headland. Camp at Hadibu was again 
I entered on March iB. . ^ 

" As yet we had not seen much of the southern parts 
of the island, so on March 22 we left Hadibu on our last 
excursion Crossing the Haggier range we emerged upon 
the southern shore at Nogad, traversed the coast-line for 
some distance, and then recrossed the island so as to 
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CMAfrdown 4ipon Kndhab viUa^e on the north side. We 
rmmed Hadibu on che 27th nut ” 

Prom Hadibu the party were conveyed back to Aden 
in H.M 5 . Dagmar^ and arrived at the latter port on 
April 9 

The two months thus spent in Socotra were certainly 
not sufficient for the proper investigation of its fauna and 
flora, though considering the time occupied very satis- 
factory results, as will be seen further on, were obtained. 
PA observed by Prof Balfour in his report, what has been 
dono by the expedition is but a fragment of what remains to 
be accomplished In exploring the island he deemed it 
better, considenng the short time of the sojoutn, rather 
to attempt to cover as much ground as possible, 'with the 
view of obtaining a representative collectioui than to 
examine m detail a limited tract of country B) doing 
this much barren land was travelled over, and many rich and 
fertile spots were neccs'ianly only superficially looked at. 
Especially amongst the hills of the Haggiei range there arc 
valleys which would uell repay a c.ircful and extended 
investigation. The expedition must, therefore, be con- 
iidered only prclmunary, for Prof Balfour feels assured 
that a nch harvest awaits an> collector who may hereafter 
visit the island. 

“ If, at any future time,'' Prof Balfour obseivcs, an ex- 
pedition 15 sent to the island, it would be well if the date of 
Its amval were timed so that it should have the last months 
of a year and the first months of the following upon the 
island. Our expedition reached the island too late in the 
year, so that before we left the heat was so intense as to 
prevent our doing so much work as wc desired Again, 
the inaccuracy of our knowledge of the geography of the 
island IS a point to which the attention of lutiirc expedi- 
tions should be directed The chart based on Wellstcd’s 


I observations is the only available one, and that 11 so in- 
1 complete and incorrect as to be almost useless to any one 
I moving about the island." 

Collections in all branches of natural history were made 
by Prof. Balfour’s expediUon, Prof. Balfour, as m^ht 
I have been anticipated, devoting himself specially to the 
' botany of the island. As arranged by the &)cotran 
' Committee, the first set of the zoological specimens have 
been sent to the British Museum, and that of the plants 
will go to Kew when Prof Balfour’s memoir on them 
' has been published. The rocks and geological specimens 
I have been placed in the hands oi Prof. Bonney of 
Cambridge, 

The collections aie as yet but imperfectly worked out, 
but sufficient has been done to give results of very great 
inteicbt in every branch of natural history 
I 'I'hc Birds, repoited upon by Mr Sclater and Dr. 

, Hartlaiib,’ arc found to belong to thirty-six species — gene- 
rally “North-East African in character, being mostly 
I such as are included in Hcuglin’s ' Ormthologie Nord-ost- 
Afiikas ' “ Si\ however are peculiar to the island, the 
most remarkable of them being a new form of sparrow 
with a very thick bill, which is named by Messrs Sclater 
I and Hartlaub Rhynchostruthus Socolranus (Fig 1) It is 
honever possible that the Rhynchoxiruikus and other 
new species may still turn up on the peninsula of Gardafui, 
of which the zoology is almost unknowi\ to us 

Mr. Butler’s report on the Butterflies and Moths cap- 
tured by Prof Bayley Balfour and his assistants in 
Socotra’^ tells us that of the thirteen species of which 
examples were brought, not less than seven were new to 
science “ Of the new forms five are allied to previously- 
lecorded t>pes from the following localities ■ — one from 
the Comoro Islands, one from South-West Africa, one 



from Zanzibar, .and two from Arabia, Without the help 
of these last two it unuld therefore have been impossible 
for any one not acquainted with it lo guess at the locality 
from which this collection had been obtained.” 

land-shells obtained m Socotra have been assigned 
to Ljeut.-Co 1 . H. 11 Godwin-Aiisten, FRS, for exa- 
mination, and h IS report on the Cyclostomaces was read 
before the Zoological Society on Febniaiy i last.* Col 
Godwin- Austen states that the Socotran Cyclostomaces, 
M a whole, “arc, as might have been expected, African 
ind Arabian in character, the relationship being certainly, 
II regards the opcrculated forms, more Arabian than 
African. The rollection contains a number of very dis- 
inct, frof, and interesting forms, of which some were 
ilte^dy Imown, but many are new, and considerably 
n^tnd the list of Socotran species. The large area of 

■ ** j-Shelta of th« Iilond of Sneotn solltcted by Piof J. B, 

lolfDiir, Part i (Proc Zool Soc , iBBi, p aji). 


limestone formation on the island is especially favourable 
to the existence of these creatures, while island conditions 
have as usual modified and increased the species ’’ 
“Judging from the la nd-moUuscan fauna of Socotra," 
continues Col Godwin-Austeo, “ there is strong evidence 
that the island was once directly connected with Mada- 
gascar to the south. We know the mat antiquity of that 
island, and it is not unreason abw to suppose that in 
hocotra, the Seychelles, Madagascar, and Rodnguai, we 
have the remnants of a very ancient, more advanced 
coaBt-line on this western side of the Imlian Ocean, which 
line of elevation was probably continuous through Anfaia 
towards the nofth with an equally advanced coait on 
the Indian side, the Arabian Sea would, under these coe- 

* "On the iird4 olltctsd in Socoini by Prof, J B. Balfovr" (Pioc. 
ZnI. S«e. iBBi, p 165^ 

#«* *' 9?* collecwd in SocMn by lYof, J iB Bulta " 

(Proc. Zool Soo., iBBi, p. I7g> - 
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ditions, have fomied either a great delta, or a narrow arm 
of the sea into which the waters of the Indus and Euphrates 
drained. Such conditions would have admitted of the 
exbsmion of species from one side to the other, winch the 
later and more extensive depression of the area, as shown 
in Scinde, afterwards more completely shut off" 

Amongst the more remarkable of the opcrciilated land- 
shells described by Col. Godwin-Austen is a new species 
of Tropidipkorus^ which js proposed to be named T. 
Bajdouri after its discoverer (Fig 2). 

The Reptiles collected by Prof, Balfour in Socotra have 
been worked out by Dr. Gunther * and Mr. W T Blanford, 
Dr. Gunther talcing the Snakes and Amphisbicnianb, and 
Mr Bianford ^ the remaining Lacertilians. Both of these 
collections were found to be ofconiiiderable interest Amun^ 
the snakes is a new form allied to Tachymenis, which Ur 
Gunther has proposed to call DUypophts, and a new 
species of Zammis [Z. Socoirce). Both these indicate 
an alliance with the circum-Mcditerranean fauna Un 
the other hand the Socotran Sand-Asp {hchts cohnita) 
belongs to an Arabian and Palestine species, while 
the Amphisbxna of Socotra (JPachyculamus br^vi^ , gen 
ct sp. nov.) has its nearest allies in Eastern and Western 
Tropical Africa, Of the six species of lizards of which 
examples were in Mr. Blanford’s series, three proved to 
be new to science. 

At the same meeting of the Zoological Society Mr 
Charles O Waterhouse lead a paper on the Coleopterous 
Insects which had been collected by Prof. Day Icy Balfour 
in Socotra. The number of species of which examples 
were collected waa stated to be twenty-four, and showed 
that the fauna of Socotra, judging from this collection, 
was distinctly African Twelve of the species weie 
desciibed as new to science. 

It will be seen, therefore, that although the zoological 
collections made by Prof. Balfour were \ery small m 
each group- in some Ctiscs almost of a fiagmentary 
character — the results in every case present features of 
great interest. It is obvious that, judging fiom what is 
thus known, Socotra must possess — what was thought 
scarcely probable by many at the time the scheme for 
exploring it was first started — an mdigenous fauna of 
considerable extent, one well worthy of further investi- 
gation, which the Socotran Committee, we believe, arc 
quite resolved to undertake if they can obtain the neces- 
sary [means As regards the flora of Socotra we have 
said nothing, because Prof Balfour, who has himself 
undertaken the investigation of the botanical collections, 
has not yet completed his task Hut a preliminary exa- 
mination has shown, we believe, that his senes embraces 
about 150 absolutely new flowering plants, amongst which 
ire from fifteen to twenty representatives of new genera 
—so that It 15 manifest that, like die fauna, the flora 
^ Socotra ^ssesses a strong autochthonous clement.'* 
Of this we nope to be able to give some account when 
Prof, Balfour is further advanced in his work Mean- 
while there can be no question that the Socotran Coin- 
imctee have accomplish^ a most useful bit of w'ork, and 
that in this case, at all events, the public money devoted 
to scientific research has been well applied. 


A GEOLOGISTS NOTES ON THE EOVAL 
ACADEMY 

years has the importance of accuracy in 
k drawing of rock structure been recognised cither 

^ general public For this we are 

indebted to no one bo much as to Mr Ruskin, whose 
chafers on the au^ect in the fourth volume of “ MoSem 

BxvUv ■nifOphicl.iurt collected by Dr 

" (Proc Kal Sdc April 5. iBBi) 


Ijy Dr. nolfoiir hnve flowered u Kmt U Imirsii in ik* Andii 

Aftarnkml lab. dsn! ’ *" ' 


brouiht home 


luiht 
nufliMr of the 


Painters ’* should be read again and again by every 
student who considers the faithful representation of 
Nature not unworthy of the aims of Art It is true that 
some of the greatest among the older masters — as Titian 
or Durcr — rendered with great spirit and considerable 
accuracy the more salient features of rock structure, but 
fiom one cause or another they seldom entered mto 
details, and were rather prone to ex-iggeration The 
majority, till almost the present time, appeared to con- 
sider themselves unfettered, and “improved "upon Nature 
in accordance with the fancied requirements of the prin- 
cipal theme of their pictures Some of the results may 
be seen in the volume to which we have referred Within 
the last few ye^rs a due estimate of the special excellencies 
oflqrnePs work has produced a salutary influence, and 
more than one artist (like Elijah Walton, to speak only 
of the dead) has grappled successfully with the difficulties 
of rock structure Thus the boulders, studied apparently 
from Jumps of modeller’s clay, the dilapidated crags, 
tottering like habitual inebriates, the attenuated peaks, 
which might have been decapitated with a walking-stick, 
are rapidly disappearing from the walls of our exhibitions 
In many pictures however we still perceive more of good 
intention than of knowledge, and the number of those 
who cannot be said to “draw with the understanding " is 
by no means small 

Wc venture then to offer a few remarks on rocks as 
they are represented on the walls of the Royal Academy. 
In No. 13, “ Gorsc-cutting," passing clouds render the 
I hillside in the background rather vague, but it may be 
I doubted whether this is the only cause of an indefinite- 
! ness in the rock- structure, which is certainly also observ- 
I able in that of the foreground. 28, '^Llyu and Nant 
I Gw^nant,” exhibits much careful mapping-out of the 
I rocks, but cannot otherwise be said to be successful. 

I There is a want of character in the craggy hillside in 55 f 
I A Mountain Road," and the bouldiers are flat and 
I indefinite, as though the artist had inserted them in 
I his studio when the memory of their appearance 
in the field was beginning to fade from his mind 
The same inability to seize the dominant charac- 
teristics of the rocks appears in 80, ''Waiting for 
the Ferry’' In 85. however, the “ Land of Streams,’' 
Its artist has been much more successful. Mr C. E. 
Johnson has given us a painstaking study of a mass ot 
hard stratified rock, which, as it dips away from the 
specutor, forms outcropping, curving ledges, over which 
the water dashes In these, and in the craglets, both in 
foreground and middle distance, the pruicipal facts of 
bedding and jointing are accurately rendered Not so, 

I however, m 89, “ The Head of Teesdale," where wc are 
led to conclude that the rocks ate modelled from the 
same material as those in the scenes of theatres The 
artist of 98, “ A Storm in the Desert," has been more 
careful, but unless there is something exceptional in the 
locality It IS difficult to conjecture what the rock may be. 
A mountain streaked with snow in the background of 122, 
“ A Sermon in the Hayfield," is carefully studied, but 
still 11 rather wanting in character, and the colouring 
strikes us as crude. Mr. C E Johnson has again been 
successful in “ Ihc White Sands of Iona” (168), which is 
a very careful rock study. Rough craglets either of 
granite or of the granitoid gneiss, common on the western 
coast of Scotland, crop out among the slopes of sand. Of 
some the upper parts are smooth and polished, exhibiting 
traces either of ihe action of glaciccs, like many another 
reef around the Western Highlands, or possibly in this case 
an example of the gentler attrition of blown sand, the 
rocky knolls in tlu middle distance should also be 
noticed. ''The Scapegoat" (211) is a picture which 
Games us some litUe perplexity. There is an appearance 
of careful study both 111 the foreground craglets and .m the 
bare mountains, which make up the scenery of this "Land 
not inhabited" ; but still it is difficult to dlecide upon the 



86 


NATURE 


\May 26, 1881 


actual character of the roch or the locality which the animal 
has reached. The ^reat block in the fore^ound, upon which 
the scapcjf^oat is standing, mi^ht be either a limestone or a 
felstone, The same rock constitutes thenearermountainj and 
thiSf judging from the peculiar way in which the dominant 
joint planes alter their direction^ can only be igneous. 
Hence we must assume it to be a felstone with a rather 
platy jointing. If this be the case, then the mountain- 
crests are exceptionally sharp^ and the structure to which 
this IS due IS insufficiently indicated. The same general 
character is maintained in the distant mountainsj but 
these are even more ugged The picture suggests a 
combination of some Sinai photographsj rather imper- 
fectly understood, with memories, which have become 
vaguCj of the Southern Alps Might it not also be 
doubted whether such a waterfall as that on the right 
would occur in a lone Land^^ on the borders of Palestine? 
In the ''Diamond Merchants "*(2$^), if we do not wrongly 
identify the lighthouse on the distant skerries, the scene 
represented is in the immediate neighbourhood of the 
Land’s End The rock there should oe granite, and the 
structure of the craglet in the foreground will accord with 
this, though the colour is unusual for that district, but 
the cliffs beyond much more resemble, especially in a sort 
of strcakiness, some of the stratified rock loc^iy called 
“ kdlas,” In " Fast Work” (489), by the same artist, there is 
a similar uncertainty of treatment in the rocks, showing 
that he has not thought them worthy of that appreciative 
study which he has bestowed upon most matters con- 
nected with the sea. The locality of 271, "The First to 
look out for the Homeward Bound," may be presumed to 
be also Cornwall ; but the rocks belong to quite a new 
type, and if they are anything, must be some kind of hard 
mudstone. 315, “Mountain Tops," is bold in colouring 
and in design, but can scarcely be regarded as successful. 
The Boating clouds and the strong shadow into which the 
hills are cast by the gleaming sky, naturally obscure 
their structure, but would hardly account for the streaki- 
ness which they exhibit, as though the picture had been 
finished by wiping it down with a brush parallel to the 
leading outlines of each peak. It reminds us of an exagge- 
ration of one of Turner's views of Loch Coruisk 317, 
"A Babbling Brook in Ochmore," though hung rather 
too high, shows a careful study of gently-inclined strata 
Mr. Brett, in “St, Ives’ Bay" ( 34 *^ )f us an excellent 

study of some granite rock in the middle distance of his 
picture; but this artist’s mastery of his subject is brought 
out better in “Golden Prospects” (445) In the fore- 
ground IS a ruined craelet or miniature “tor” of granite — 
a wonderfully truthful study ; form, structure, texture of 
the rock, and the crisp crusting of dry lichens, perfectly 
rendered The bald patches of granite amid the rough 
vegetation are admirably truthful, as is the hazy light, 
which renders the more distant cliffs, massive as tney 
really are, almost ethereal. Out at sea. if we mistake 
not, 15 the Longships Lighthouse ana its dangerous 
reef. Those who in any way equal Mr. Brett in his love 
for the Cornish coast will find it hard to tear themselves 
away from this picture of one of us grandest scenes It 
may however be remarked that the general effect suggests 
a day early in the summer, but still the heather is in 
bloom.^ There is some good promise in the limestone 
hills ID 475, “ A Grecian Tomb,” though the hazy evening 
light is favourable to the avoidance of difficulties. In Uie 
"Ramparts of Idwal" (406), the colour is rather too 
monotonous, but a knoll with ledges of rock cropping out 
through rough turf and in the bed of a streamlet is admir- 
ably rendered. The peculiar texture of certain rocks 
composed of indurated volcanic ash seems to have im- 

E ed Itself upon the artist. In "Hope Deferred” 
there is little character in the rock ; that however 
e foreground may only be intended for very hard 

* WhiU m w«r« itudyiDf thii picturi 1 byiundar dHcnbad it to hii 
oompMilim ■! " No doubt tin Necdfci idoaliiid " 


earth. In " Lofoden" (485) Mr. £, T. Compton gives us 
a careful study of a rather massive schistose rock m the 
mountain m the middle distance, and of one more granit- 
oid in the foreground. The jointed structure of the latter 
and rather sc^y aspect of parts of the former are well 
rendered, and the general effect of the picture is truthful, 
though the author has not selected for his subject one of 
the most characteristic parts of the Lofoden Idands. It 
would not be difficult to find a view like this in several 
spots on the mainland, but the wilder mountains of 
Hindo and Ost Vaagen are without a parallel in 
Scandinavia Mr. C Stuart's “Uncertain Weather” 
(507) is hung too high, but it appears to be a very 
careful study of the well-known crag overhanging 
the tarn in Cwm Buchan. In Mr. B W Leader's 
"GlyderVawr” (521) we have a careful study of the 
felstone crags in the upper part of that mountain. The 
somewhat curving surfaces of outcropping rock in the 
middle distance of the picture and the boulders in the 
foreground are well rendered. The peculiar effect which 
Che artist has chosen — a sudden gleam of sunlight glinting 
upon wet surfaces, gives to the rock an exaggeratedly 
rugged structure The effect may be truthful, but is 
certainly rare, and we may doubt whether it is wise to 
select one producing results so abnormal A rock in the' 
foreground of “O'er the Heather” (539)^15 spotty, muddy, 
and indefinite An unfamiliar effect has been chosen in 
" Kynance Con as it appeared one day last 1 anuary ” 
(564), for a thick coating of snow rests upon the rocks 
It IS hung rather high, but the author does not seem to us 
to have quite succe^^ in catching the peculiar structure 
and weathenng of serpentine. “ Nature^ s Decay” (905) 
also suffers from being too high. The pile of d^dris — 
earth and trunks and fallen branches — masks a good 
deal of the rock, but what is visible seems to be carefully 
drawn ; that in a more distant ravine appears a little con- 
ventional Sir R. Collier, in his "Glacier of the Rhone” 
(984)1 gives us one of his usual careful studies of rock and 
ice The outcropping ledges and scattered boulders among 
the rough herbage are carefully drawn, making a most 
truthful rendering of a portion of rugged mountain-side 
It may however be doubted whether the ice in the lower 
part of a glacier could be so generally blue as it is here 
represented “Boulders at Rest” (1352) has some good 
points about it. The granite crag 15 carefully studied, 
and the structure is well rendered, but the two “ natural ” 
arches have a rather artificial aspect, and certainly weaken 
the effect of the composition. The boulders beneath 
have their individuality remarkably well preserved, but 
the artist has not been so successful in rendering their 
texture, which is rather woolly. In “ The Drad Sea from 
Engedi” (1360) the artist appears to have striven honestly 
but not very successfully to record the scene. The rocks 
exhibit a streakiness of dubious authenticity, and convey 
to one the impression that while the general effect was 
felt by him the reasons for it were not understood 

Several other pictures we have been obliged to leave 
unnoticed, either because the rocks are obviously quite a 
subordinate part (though from our point of view that li 
no reason why they should not lx accurate), or because 
the picture has been hung so high that it cannot be 
properly studied, and criticism might be unjust to the 
artists The water-colour drawings we have not yet 
examined T. G Bonney 


NOTES 

The death li announced of Mr. John Blackwall, F.L.S., at 
Llanrwst, on May 1 1, at the great age of ninety-two. Ha was 
elected a Fellow of the Lmoean Society as for back as 1837, 
and was nearly its oldest member. His principal work was a 
magnificent illuitrated Monograph of the British Spiders, pub- 
lished by the Ray Society about twenty years ago. He alio 
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published a comiderable number of papers 00 general zoulog/j 
In which the posbesaion of keen powem of observation ib every 
where evident. In 1834 a volume from his pen appeared unilLr 
the title of Reiearches in Zoology," a record of observations 
in the held, with deductions therefrom , a second edition was 
published in 1B73 

The Laupiceston Examincy, of March 14, announces the death 
of Mr. Ronald Campbell Gunn, F.R.S,, at the age of seventy three 
years. Mr, Gunn, who was born at the Cape of Good Hojicj 
and landed in Tasmania in 1830, held successively several highly 
important official positions m the colony, Mr. Gunn's (a^ites, 
the Examiner states, were eminently scientific, but botany was 
his favourite study, and this subject he was indefatigable 111 
pursuing At an early period he was elected a Fellow of the 
Linnean Society of London, and subsequently a Fellow of the 
Royal Society of London, the highest scientific honoui w hich 
can be conferred on any person. Mr. Gunn began to mveb ligate 
the botany and natural history of Tasmania in 1831, and in the 
prosecution of his researches rambled over most of the colony. 
Ills botanical labours are recorded in Sir Joseph D. Hooker's 
"Flora of Tasmania,'’ and accounts of his ezcurbiona and other 
gcientific labours appear in the Annals of Natural History^ 
yournai of Botany^ &.c He was also editor of the Tasmanian 
yonmal, a scientific serial published by the Royal Society of 
Taimania. The late Mr John Gould, in his valuable work 
upon the " Dirds of Australia/' acknowledges the assistance 
which he received while in Tasmania from Mr Gunn We may 
also mention that Mr. Gunn drew up for West’s "History of 
Ta<;manja ” a compendium of the zoology of Tasmania. 

Mr. Albert Bruce Joy’s statue for the Harvey Tercentenary 
Memorial is now cast m bronze, and will probably be soon sent 
to Folkestone, the native place of the discoverer of the circula- 
tion of the blood, where a suitable site has been provided for it 
on that well known promenade, the Lees. In modelling his 
successful statue Mr, Bruce Joy has closely follow'ed the portrait 
of Harvey by Janssem, preserved in the Royal College of 
Physicians. Mr. Joy has also produced a reduction of the bust 
of Harvey. 

The Scottish Meteorological Society have received the observa- 
tions made during last winter by Mr A, O, Ihorlacius, their obser- 
ver at Stykkisholm, Iceland, from which it is seen that lost winter 
was one of the severest of which there is any record. Ice having 
formed in the harbour at least four feet thick. The only winter 
that can compare with the laiit during the present century was 
that of 1807, when the inhabitants of Gninso, an island lying 
nearly sixteen English miles offi the coast of Iceland, walked 
across the ice to the trading station of Ofjord, a thing which was 
not known ever to have occurred before, 

f 

During Iub last visit to the United States, it will be remem- 
bered, Prof. Tyndall initiated a trust fund with the object of 
as HE ting students In physics who should show aptitude for 
original study and bhould wish to complete their education m 
Germany, It is stated that the fund has so for prospered as to 
fumlih a moderate income for two students, who have just been 
nominated. 

The Glasgow Mechanics Institution, which as such has existed 
since 1833, has recently had its constitution altered and its name 
changed to that of "College of Science and Arts." At the 
close of the session Sir William Thomson, in distributing the 
pniei, mentioned that he had imbibed his first Ideas of chemlEtry 
In the MechAnics Institution, and ezpress&d himself much pleased 
with its present appearance, and the prospects of the Institution 
under its new name, and the superintendence of Mr. A 
JomlesoD, the prlnmpa]. On Ibis occuioD the hall was lighted 


with Swan’s electric Umpa under arrangement'i very efficiently 
mode by Mr, Janiicbuii 

The Russian ladies seem Co be advancing rapidly and surely 
in the direction uf higher education. Besides the medical 
cuurhes at St. Petersburg, there was opened iwo years ago in 
the same city a kind of ladies' university, being a senes of 
courses for higher training m the mathematical, physical, and 
historical sciences We learn now, from the annual report 
recently published, that notwithstanding all opposition on the 
part of Gcvernment to Ibis institution, it has acquired further 
development. Ihe third class is opened this year, and the 
I fourth will be opened next year. The number of lady sladcats, 
nhich was 7S9 in 1S79, has already reached S40, and Prof 
Fammtrin observes that this number would have been much 
larger u cru it not for the obstructive regulations which are in- 
tended to check the further development of the institution. It 
is worthy of notice lh.it the money necessary for the insti- 
tution is collected from private sources — students' fees (5/. 
per annum) or by voluntary suljscnptions Like courses art 
already opened at Moscow and at KitiT, but the mstnictioii 
gi\en at Moscow is mure supeihcial in what concerns natural 
science. 

I HE French Association for the Advancement of Science is 
to meet at Rochelle next year. 

The arrangements fur the International Exlubition on the 
occasion of the International Medical Congress have within 
the last few days been nearly completed The Exhibition itself, 
quite apart from the Congress, will be held m the eastern, the 
western, and the quadrant arcades of the Horticultural Gardens, 
and in some of tlie galleries of the Albert Hall. The Exhibition 
Will be open from July 16 to August 13, but it is not yet decided 
whether there shall be any formal opening That the Exhibition 
will be really international is indicated by Lbe fact that there 
wdl be contributors from France, Germany, Auslna, Italy, 
Belgium, Holland, Norway, and the United States Much still 
remains to be done, but there is every piospect of the Exhibition 
being n credit to England The secrelary is Mr. Mark Judge, 
of the Parkes Museum of Hygiene, University College, Gower 
Street. From him particulars may be obtained 

In the Trocctiltn^s of the Natural History Society of Glasgow 
Mr. J, A. Horvie Brown continues Ills reports on Scottish Orni- 
thology. In the second part of the fourth volume we have the 
result of his observations, extending from October i, 1S79, to 
September 30, 1880 The utility of Mr llarvie Brown's obser- 
vation consists in a comparison of the occurrence of migratory 
birds 111 Scotland with the meteoric conditions of the season, and 
It (icems perfectly ceitain that the increase or decrease m the 
number of our summer vi^Uants depends greatly upon the strength 
and duration of favourable or adverse winds prevailing at the 
time they vibit our shores We ore pleased to hear Mr. Cordeaux 
IS also compiling records of birds noticed in the Humber distnct, 
and It would be interesting to naturalists if similar observations 
could be regularly made in different parts of Great Britain 

An exhibition of microscopes and other scientific apparatoa 
was held in January in place of one of the ordinary weekly 
entertammenls at the Albert Institute, Windsor Thu was so 
successful that another was held in April, and the Windsor and 
Eton Scientific Society formally constituted. The general meet- 
ings will take place monthly. 

With respect to Burnham Beeches, we are told on good 
authority that the Corporation of London (who recently purchased 
the estate) have forbiddon the picking of flowers on account of 
its disturbing tie game I Among other things this prevents the 
science-masters at Eton going there on a half holiday with their 
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hnt—iori boyi or the mambers of the School Natural History 
Soaety. 

In conicquencfl of Mr. Bid well's ecrcre mduposiliou, he has 
been unable to prepare hu paper on "Telegraphic Thoto- 
graphyi" ajinounccd. to be read before the Applied Chemuitiy 
and Phyuc SectiOD of the Society of Arts to-day, and the reading 
fall, therefore, been nmvoidably postponed. 

TIVO atroog shocks of earthquake occuned at Chio on the 
night of May 20, bringing down several of tbe houiics that 
remuned standing after the laic catastrophe. 

About a yeoi ago the Boston Society of Natural History 
celebrated its semi •centennial by a jubilee meeting, and decided 
to comincinorate the event by publishing a meinorial volume 
GOOUfiling of memoirs from those among its present assacialeb, 
eminent in vanouii department^;, whose circumslanccs enabled 
them to contribute. The New York Nation now announces the 
publication of the volume, a magniiiccuL 4(0 of 600 pages, with 
50 plates. 

At a meeting of the Sanitary Institute of Great Britain, held 
on Mhy 18, Dr B. W. Richardson, F. K S., in the chair, the 
discussion was crjiUinucd upon the address given by the chairman, 
entitled " Suggestions for the Management of Cases of Small- 
Pox and Infectious Diseases iii the Metropolis and 1 arge Towns." 
Mr Pearson Hill gave a number of facta relating to the llainp- 
■leacl Small- Pox Hospital, and a letter was read from Dr Tiipe 
giving statistics relating to the hospital at Hacl^iicy Dr. \Y H 
Corheld, Dr. Willoughby, Mr llempson Denham, and Mr 
Bridgwater also took part in the discussion. 

A TRAPPER who recently arrived wuli musW-rat skins at 
Kingston, Ontario, dclared, according to the Colonies^ that the 
animal is becoming rajudly extinct, 

The telephone is being introduced by the New Zealand 
Government into places where the telegraph djcs nut exist. 
Betweea Cullingwood and Motucka, a disUmcc of fifty miles, a 
line has been opened, and is said to work admirably. 

The work of the International Dlectrical Exlnbition Com. 
mission is progressing, spaces having been allotted to the 
several countries on the ground-door of the central transept 
Meanwhile the general arraiigcincnt of the first door has been 
decided upon, A saloon Ims been reserved for the Brush light 
and machines, and another for the Sawyer lULandc&ceut light 
Mr. Edison will have a speual saloon fur his inventions 
M. Moisme’s incondeacent light will be employed in lighting a 
BalooD. The Jamin, Jablockhoff, Werdeimaun, and some oUiers 
wiU each have its saloon. One of these is to be lighted by 
Taaimossi voltaic elements 

It is announced from Nanaimo that further important du. 
ooveries of cool have been made m Vancouver Island, 

It is beheved in New Zealand that petroleum exists in large 
quantities in the North Island, and two companiei. arc now 
engaged in smking for it. 

The additions to the Zoological Society's Gardcnb during the 
pait week include on African Cheetah (Felu jnbata^^ a Sccretwy 
Vliltnre (StrfmiaHns reftihvortts] from Africa, presented by 
Mr. Jamev S. Jameaon ; a Plantain Squirrel {Savtus plantam) 
from Java, a Chipping Squirrel ( Tamiaa stmtw) from North 
America, presented by Mf. W. Baasano ; a Ceylonese Hawk- 
Eagle c^lontuHs) from Ceylon, presented by Mr G, 

Lyon Bennett; a Loggerhead Turtle caouana) 

fiam the Atlantic Ocean, presented by the Earl firownlow; 
tfanA-BuU Froga (Fana mngw^s), a Noisy Frog (JPana clama^a) 
ova Scotia,, presented by Mi. Hugo Muller; two Green 
l/Mfia virtdis), European, received in exchange; a 
Ci^ed Guinea Fowl [Numida rWjfa/a), a X^ong-nosed Crocodile 


{Cr 0 coddus cafapAractw) from Vfeat Africa, on approval ; six 
Speckled Terrapins {Ciemmyr gHUata)^ two Fainted Tempfau 
{C/gmMyj picta) from North America, purchased ; an Eland 
{Oreas c(inna)t an Axis Deer axis), born in the Gardens; 

three Spotted-billed Ducks {Anas pactlorhyncha)^ bred in the 
Gaidens. 


GEOGRAPHICAL NOTES 

The anniversary meeting of the Geographxal Society was 
held on Monday last. Lord Aberdare, the President, occupying 
the chair. Mr. Markham read the report of the CouuciL for 
the past year, which showed that, though the nuuiber of Fel 
lows had not materially increased, the Society was in a satisfac- 
tory and prosperous tondilion, its assets being valued at close 
ui on 40,000/ , exclusive of the map collection and lihrary. 
After a reference to publications it was stated that an observa- 
toiy which had been built and fitted up at the Society'^ house 
had been 111 constant use by students and others who wished to 
practise observing or to get their instruments adjusted The 
large map of Eastern Kquatonal Africa by Mr Kavenstein vas 
said to be approaching Lompletion, but the rate nf jx-ogresa is 
seemingly slow, as only three out of twenty-four sheets are 
rcpoited to be printed off Catalogues of the library and map- 
cuUcctinn are in various stages of prepa ration The presenta 

lion of medal-i afterwards took place, when Capl dc Tonseca 
Vaz, 11.1V ,d QtlachL of the rortugiicse I e|^alion, received the 
Founder's for Major Serpa Pinto, acknowledging the honour in 
a veiy happy speech, in which allusion was made to lilh own 
geographical work on the Zambesi. Mr C R Markham re- 
ceived the Patron's medal on behalf of Mr Leigh Smith, who 
IS at Peierhead, pre[iai ing fur another voyage tu Franz-Joaef Land, 
llie Schools’ prize medals were aftciwards distnbu led among the 
boys fiom the City of London School and Dulwich and London 
Intern Ltional Colleges, whose names we gave lu a recent issue, 
Mr I'rancis Gallon announced some changes in future examin- 
ations, adiling that Australia has been chosen ax the special 
subject fur i86[ 2. 'Ihe ballot having been taken for tha new 
Cuuned, Luid Aberdare was le-electcd President, and Mr. K. 
II. Major was elected a Vicc-Pic*‘ideiU in the place of the 
lIydiogra[iher of the Admiralty, and Mr. D. W Freshfidd 
and laird Reay respectively Secrctoiy and Foreign Secretory in 
the places of Mr Mijor and Lnrd Arthur Russell. Among the 
new iiieiiibers of Council are CoL Grant, Gen Piit Rivers, and 
Col \ ulc Loid Aberdare lastly read a short address, m which 
he give an jjiteresting letrijspect of the geographical work of 
the paiit year The Ubuoj dmner w as held in the everting, when 
lix. pnnuipal speakers, besides Lord Aberdare, were Count 
Muiibier, Loid Ilougbton, and the American Miiiiiilcr. 

'Ihl French, like the Italian, intend to exjilore the depths 
of the Mediterranean Ihcs bummer, the Milliliter of Marine has 
decided to jilace the TravaxtUur at the disposal of a commission 
charged with the work of deep-sea exploration The vessel will 
set out For the Mediterranean about the end of June 

The following explomtions will be made during this summer 
by the Rus lan Mineralogicol Society * — In the province of 
Kostroma, for ihc completion of a gcologicoctl map of the 
province, by M. Nikiiin , the exploration of the Tertiaiy and 
Chalk formations in llie province of Beuarabia, by Prof 
binizoff, in the Polish province of Lublin, in continuation of 
tbe researches of the late Prof. Borbot-de- Mirny , tbe examina- 
tion of the relations between the old and the new Caspian forma- 
tions ID the province of Astrakhan, in the Bi&tchi uid Djakiy- 
Sassyk Mountains, 

The Zfitschrtji of the Berlin Geographical Society, No, 92, 
contains ihe conclusion of Herr Niedcrlein’s paper "On tha 
Scientific Rebults of an Argentine Expedition to the Rio Negro " ; 
"Travels and Topographical Surveys in the North Cnhiase 
Province of Chi-li," by Dr. v, MoUcndoiiF, with two napB; 
an interesting extract from a Hawaiian manuscript, by Dr. AiL 
Hastiaii, nnd varieties from Australia, by Herr H GreStoth. 
In the Zerhamdiungen of the same Society are papers : " On 
the Manrlre of New Zealand," by Dr. Beheim-Schwmbsch ; 
" On Ice coves and Abnormal Ice-fomtlonii/' hr Prof. 
ScbwoltM; and "Qa tha South CwpathioiuL'' by Dn Paul 
Lehmann. 

At a recent meeting of tho Bengal Auatlc 5odety» Mr. 
F. A. de Roepstorff read some interesting notes on the in- 
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InibifcanCs of the Nicobar Iblands, a •mbjecfc to which he hn^ paid 
much adention Aa the result of his viU-C and mve^itigatioTib 
lut year he concludes that there u an element of Pa|)tiati urii^iti 
among the people of the mierior, and that thi'i is ^l^on^ly 
mixed with another not Lurly-haired race It is true, ds 

haa been 'lUggestcd, that there u a curly-hjired race in the 
interior of Great Nicobir, but whether the Andaman Negrito 
and this tribe are related is very doubtful Mr Koepstorff 
hopes that future rcseaichea may enable him to selile the 
matter 

It is asserted lu Algiers that a letter from Itarcni, Chief of 
the Hoggar Tuaregs, has been inierccj ted, taking credit to 
himself for the massacre uf Col KlattcrV cxpcdiuon This is 
the uian who sent two of his relativC'i to Col. M.ittcrs ns a Mgri 
of goodwill, with which that oflicer piofcsscd himself -o udl 
baCihhcd. 

The Times curreipondent itates that it ib announced by Dr 
Nachligal that the first diet of Oeuuan geogiaphers will be held 
at Bcrlm on June 7 and 8 


ON DISCONTINUOUS PHOSPtiOHhSCLNT 
SPI.CTRA IN HIGH VACUA ^ 

P a paper which I had the Iiuinmi of presenting to the Royal 
SoLLcty m March, 1879,' ^ drew altcntmn tn the fact that 
many subbtances when in high vacua ami submilLcd to the 
molecular discharge by means of an indiuiim coil, eniilted 
phobphoTLScent light, and I eipCLially mentioiKd L)ie jiho^pliur- 
esceut sulphides, the (Uimond, the ruby, and various other tuiois 
of alumina, crysialUne and aiiiorplmus 

Pure alumina cheiniLally piepaied has very blmng phosphor 
Cbcencc Sulphate of alumina is dis^olvul in water, and (o it is 
added an excesb of solution uf aiuinoma. '1 he precipitiled 
hydrate of alumina is filtered, washed, ignited, and tested 111 the 
molecular streaui. It phosphoresces of the same ciinison cohmi) 
and gives the snuic speciriun as the iiiby 

Alumina in the form of luby glows with a full rich led colour, 
and when examined in ihe speciros(jj|)e the emitted light is seen 
to be diacontinuoub There is i faint cnuMnuous sjiet truin ending 
m the red somewhere near ths line U , ihen a black space, and 
next an intensely brilliant and slinr|j red line, to which nearly the 
whole of the intensity of the coloured glow is due llie W'avc- 
length of this red line, which appea s lIi.h actei istic of thn foim 
of alumina i**, ab near as I can imasuie, \ 689 5 m in in This 
line coincides woth the one descnljcd by li iJi wquerel as being 
the most biilhant of the lines in the spectuim of the light of 
aLumma in its various foruis, when glowing in Ihc phasphuro- 
sc^e. 

ThL coincidence is of considerable mterMt, as it shows a 
relation between the action of molecular impact and of sunlight 
111 producing luminosity The phusphorcsccnce iiuliiccd m a 
crystal of ruby by the molcuilar discharge is not superhLial, luit 
Ihie light comes from the interior of the ci>s(al, and is profoundly 
modified according as its direction of \ibiatiuii cuire'sponds or 
makes an an^Ie wath the axis of the crystal, being quenched m 
corLam directions by a Nicol prism. 

Sunlight falling on ihe ruby crystal pioduces the same optical 
phenomena, Ihe light ih inrcrnally emitted, and on analysis liy 
a prism is seen to consist essentially of the one brilliant ciiin^on 
line, \ 689*5 ^^ct may account for the extraordinary 

brilliancy of the ruby, which makes it so highly pnred as a gem 
The fiun not merely rend era the red -coloured stone visible, as it 
w Quid a piece uf coral, but it excites the crystal to phosphor- 
eicence, and causes it to glow with a luuunou.i internal light, the 
eneigy of which iri not diffused over a brood i>orcioii of the 
appetmm, bat la chiefly concentrated into one wave-length 
The crimjinn glow of alumina remains visible some tune after 
the current ceases to pans When the reaiduol glow has censed, 
It can be revived by heating slightly with a spirit lamp, 

After long experbneniuig with chemically pure alumina •pre- 
cipitated from the aalphaie as above described, a curious pheno- 
menon takca place. ^ When sealed up in the vacuum iw 1 years 
up it was snow white \ but after Iwing frequently submitted to 
the. molecular discharge for the porposffoF exhibiting its bnlliant 
phoiphorescence, it jEradually arsumes a pink tinge, and on 
ewnlniuon in sunlight a umce of the alumina Fine cap be 

befam.tUf Royal Sodety, hUg ig, by William Cluokei, 

FilhSi' 

* Phii Tnuu Pori a, 1679, p 6^ 


detected The lepeaterl molecular excitation is slowly causing 
the amorphous powder to assume a crystalline form 

Under ^lOtne circumstances .ilmnina glows with a green colour, 
Ammoiua in large excess was added to n dilute solution of alum 
File strong ammoniocnl sulution filtered from the precipitated 
nluijiina was now boiled Tlie alumina which ihe excess of 
ammonia had disjolved wag ihereiiy jircLipilated iTiia was 
filtered off, iLcnited, and tested in the inoleadar discharge. It 
gave no red light whatever, but phosphoresced nf ,i pair green, 
and on examination with a prism the light showed no lines, but 
only a concentration of light in the green 

Iwo earthen crucibles were tightly ]iackcd, the one with 
sulphate uf alumina, the other witli acetate of alumina Ihey 
were then exj)© ed, side by side, to the most intense lieat of a 
wind furnace— a beat htllc short of the meliuig-pomt of 
])laLimim ^ 'J he lesulling aluminas were then letted 111 the 
molecular sticain 

The alumina from Ihe sulphate gave the crimson glow aiul 
hpecLruiu line 

'I’he alumina from the acflate give no red glow 01 lino, but a 
jiale green ]iliosphorciLcnce 

in my cxaniuiaLion of l^bLe^, many pounds of w'hich have 
parsed through iny appiratus, I have been foitunate enough to 
meet with one solitary crystal, not 10 the eye diffeient from 
others, winch emits a light when tcslcxl in the molecular 

stream All ollier'i act as I may roll normally 'Ihe hpcctrum 
nf this green glowing aysLal shows, however, a trace of the red 
line, and on Kccjiing the discharge acting on it for a few minutes 
ihe green jiho^pliorescence grows fainter and a red tinge is 
developed, the spectrum line m the red becoming more distinct 

Dcsides the ruby, other native forms of crystalliscil alumina 
pho^phuicsce. 'Urns corundum glow^with a pink colour. The 
sajijijjire apjicars to be made np of the red-glow and the grccu- 
glow aluniiiia Some hue ciystuls of sapphire shmc with alter- 
iiftle binds of led anrl green, arranged 111 layer* iierpendicular to 
the axis UnforLunately it is impossible to prepare a Lube for 
txhibitim containing this uricty of sapphire, as it is constantly 
evolving gas irom the numerous hssures and cavitiej which 
abound m this mineral 

1 he red glow of alumina is chiedy characteristic of this earth 
in a free state Few of its compound^, except Spinel (ahiuiiimte 
of magnesium), eiilier natural or artiBcul, show it in any marked 
dc gree All the aiLinciiIly ciyblnlliscd .iluminu give a strong 
red glow and bpcctrum hnc An artificially cryhtallised alami- 
niiini and barium lluonde pliosphoi esccb with a blue colour, but 
shows the red alumina line in the siicctnim Spinel glows red, 
and gives the icd line aim 1st as strong as the ruby. 

Fhe miiieril Spodumene (an aluminium and lithium Bilioxtc) 
ph risphore‘<^cci very brilliantly with a nch golden yellow colour, 
but shows no speclram line, only a strong concenlration of light 
in the orange and yellow, A phot] ih ore >,cing ciyital ol Spodu* 
inenc has all the inlcrnaJ light cut oil wiih a Niool prism, when 
the long axes of the Nicol and the crystal are parallel. 

It became of interest to see if the other earths woald show 
phosphorescent properties similar to those of alumina, and espe- 
cially if any of them wtmld give a discontinuous spectrum; 
c insiderable interest attaching to a solid body whose molecules 
vibrate m a few directions ouly^ giving nse to spc(.traiii lines or 
bands on a dark liackground. 

Glucina, prepared with great care, id found to phoiphoresce 
With n bright blue colour, but no lines can lie detected in the 
spectrum, only a concentration uf lignt in the blue. 

The rare mineral phenaklte (aluininate of glucmum), qome 
times u^ed as a gem, phoiphorcsoea blue like pure glucina, no 
trace of the alumina line being found in its spectrum. This 
mineral shovn a residual glow after the current is turned off, 

Thorma has very little, if any phosphorescence. Thu earth 
IS however remarkable for its very strong attrichon foe the 
reHiduol gas in the vacuum tube. On putting thorma in a tobe 
furnished with well insulated poles whose ends ore about a 
millimetre apart in the centre, and heating strongly during 
exhauHtum, Ine earth on cooling absorbs the residual gas with 
such avidity that the tube becomefl non-condncting, the spark 
preferrmg to pass several inches in air rather than strike acroei 
the space of a millimetre separating the two pole?. It is 
probable that this strong attractioa for gav is connected with the 
great density of the earth chonni (sp. gr. = 9'4). 

Zirconia gives a very bnlliant phosphorciicence, approiching 

Ihu operoUon hu kindly pcrfornud for me by Meiuri Johnwn end 
Metibey 
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ID iDtCDsUy that of sulphide of calciuin. The colour is pole 
bluish becomiDK whiter u the mtenuty of the duchu'|{e 

Increues , do liuea are seen id ite spectram 

LonthauB precipitated ai hydrale aud ignited shows no phos 
phorescence After it has hiesi heated for some Jime before the 
blowpipe it phoaphoresccfl of a ridi brown. 

Didymia, from the ignition of the hydrate, has scarcely any 
phosphorescence , what little there la appears to give a con- 
tinuous spectrum with d broad black band in the yellow-green. 
On examining the li^ht reflected from this earth when illu- 
minated by day or artificial hsht. the same black baud is seen, 
and with a narrow sUt and sunlight the band lh resolved into a 
leriei of fine lines, occupying the position of the broadest group 
of absorption lines in tne transmission spectrum of didymium 
salts. 

Yttna shows a dull greenish light, giving a continuous 


spectrum. 

Erbia phospborcsccs uith a yellowish colour, and gives a 
continuous s^Kctrum, with the two fiharu black bands so cha- 
racteristic of thn earth cutting through tne green at X 520 and 
523. These lines are easily seen in the light reflected from erbia 
when dluminated by dnyhght. It is well known that solid erbia 
heated in a flame glows with a green light, and gives a spectrum 
which chiefly consists of two bright green Urns in the same 
place as the dark lines seen by reflected light 

A curious phenomenon is presented by erbia when the spark 
passes over it at a high nhaustion. The particles of earth which 
nave accidentally covered the poles are shot off with great 
velocity, forming brightly Imniuous line^!, and, sinking on the 
sides of the tube, rebouna, remaining red hot for an appreciable 
time after they have lost their velocity. 1 hey form a very goud 
visible illustration of radiant matter. 

Titanic aud pho«>phoresces dark broun, With gold spots in 
places 

Stannic acid gives no phosphorescence. 

Chromic, feme, and ceric oxides do not .appreciably phos 
phorcsce. 

Magnesia phosphoresces with a pink opalescent colour, and 
shows no spectrum lines. 

Baryta (anhydrous) scarcely phosphoresces at all. Hydrated 
baryta, on the contrary, shines with a bright orange-yellow light, 
but shows no dibcontinaity of spectrum , only a concentration in 
the yellow-orange 

Strontia (hyifiated) phosphoresces with a beautiful deep blue 
colour, and when examined in the speclroacope the emitted 
light shows a greatly increased mten^ity at the blue and violet 
end, without any Imes or bands 

Lime phosphoresces of a bright orange-yellow colour, changing 
to opal blue in patches where the molecular discharge raises the 
temperature In the focus of a concave pole the lime becomes 
red and white-hot, giving out much light. This earth com- 
mences to phosphoresce more than 5 millims. below the vacuum, 
and continues to crow brighter as long as the electricity u able 
to pass through the tube. On slopping the discharge there is a 
decided residual glow. No lines are seen in the bpectrum of the 
light. 

Calcium carbonate (calclte) shows a strong phosphorescence, 
which begins to appear at a comparatively low exhaustion 
(5 mum.). The interior of the crystal shines of a bright straw 
omour, and the ordinary and extraordmary rays are luminous 
With oppositely polarised light. Calcite shows the residual 
glow longer than any substance I have as yet experimented with. 
After the emrent bos been turned off, the crystals shine in the 
dark with a yellow light for more than a minute 

Calcmm phosphate generally gives an orange-yellow phos 
phorescence and a continuous spectrum. Sometimes, however, 
a yelLow-green band 11 seen superposed on the spectrum. 

Potash phosphoresces family of a blue colour. The spectrum 
shows a concentration at the blue end, but the light is too funt 
to enable lines, if any, to be delected. 

Soda phosphorcEoes faintly yellow, and gives the yellow line 
in the spectrum. 

Lithium carbonate gives b faint red phosphorescence. Exa- 
mined in the spectroscope, the red, orange, and blue lithium 
lioei are seen. 

1 have already said that Lhediamond phosphoresces with great 
brtlUancy. In this respect perfectly clear and colourlesi stones 
" 6f the first water ** are not the most striking, ami they gene- 
rally glow of a bine colour Diamonds which in lunllgnt nave 
a slight flaoresGencei djiappeanng when yellow glassu Inter- 


posed, generally phosphoresce stronger than otherb, and the 
emitt^ Tight IS of a pole yellowish green colour. 

Most diamonds which emit a very strang yellowish light in the 
molecular discharge give a continuous Bpectnun, having bright 
lines across it in the green and blue. A faint green line is seen 
at about X537, at X5l3a bright greenish blue Ime is seen, and 
a bright blue line at A 50J, a darkish space separating the last 
two lines. 

Diamonds which phosphoresce red generally show^ the yellow 
sodium line superposed on a continuous spectrum, 

There is great difference m the degree of exhaustion at which 
various substances begin to phosphoresce Some refuse to glow 
until the exhaustion is so great that the vacuum is nearly non- 
conducting, whilst others commence to become luminous when 
the gauge 5 or lo millinietres below the barometne level. 
The majority of bodies, however, do not phosphoresce till they 
ore well within the negative dark space. 

During the analysis of some mineiaK containing the rarer 
earths experimented on, certain anomalies liave been met w itb, 
which seem to indicate the possible presence of other unknown 
elements awaiting detection. On several occasions an earthy 
precipitate has come down where, cheniiLnIly speaking, no suen 
body wBh expected , or, by fractional precipitation and solution 
from a supposed simple earth something has separated which in 
its chemical characters was not quite identical with the larger 

J iortion, ur, the chemical characleri'iLics of an earth have agreed 
airly well with those a<!signed to it in bDok^, but it deviated in 
some physical peculiarity It has been my practice to submit 
all these anomalous bodies to molecular bombardment, and 1 
have had the ‘>alisfaction of [discovering a class of earthy bodies 
which, whilst they phusphorcsce strongly, also give spectra of 
remarkable beauty. 

The spectrum seen most frequently is given by a jiale yellow- 
ish coloured earth. It consists of a red, orange, citron, and 
green band, nearly equidistant, the citron being broader than 
the others and very bright Then comes a faint blue, and lastly 
two very strong blue violet bands. These bands, when seen at 
their best, are on a perfectly black background; but (he parent 
earth gives a conlmuous spectrum, and it is only occasionally, 
and as it were by accident, that 1 have so entirely separated it 
from the anomalous earth os to see the bands in their full purity. 
Another earthy body gives a spectrum similar to that juit 
described, but wanting the red, and having a double orange and 
double citron baud A Ihird gives a similar speclrum, but with 
a yellow line interposed between the double orange and the 
double citron, and having two narrow green hues 

At piesent 1 do not wish to say more than that 1 have strong 
iiuliLations that one, 01 perhaps several, new elements arc here 
gningsigii') of their existence The quantities 1 have to work 
upon are very small, and when each step in the chemical opera- 
tion has lo be checked by an appeal to the vacuum-tube and 
to the induction-coil the progress is tediously slow In the 
thallium research it only occupied a few miiuilcs to take a portion 
of a precipitate on a platinum loop, introduce it into a spirit- 
flame, and look in the spectroi^cope for the green line In that 
way the chemical behaviour of the new clement with reagents 
could be ascertained with rapidity, and a scheme could be 
promptly devised for its separation from accompanying impuri- 
ties, Here however the cose is different lo perform a spectrum 
test, the body under examination must be put in a tube and 
exhausted lo a very high point before the spcctrohcope can be 
brought to bear on it. Instead of two mlnutcF, half a day is 
occupied in each operation, and the tentative gropingi in the 
dark, unavoidable in such researches, must be extended over a 
lo^ period of time. 

The chemist must also be on hia guard against certain pitfalls 
which catch the nnu ary. 1 allude to the profound modiDcation 
which the pesence of fluorine, phosphorus, boron, &c., causes 
in the chemical reactiona of many elements, and to the inter- 
fering action of a Urge quantity of one body on the chemlc^ 
pr^ijrlies of another which may be present in small quantities. 

The fact of giving a ducontinuoui phospb orescent spectrum is 
in itself quite insumcient to establun the existence of a new 
body. At present it can only be employed oi a useful test to 
supplement chemical research. When, however, I find that the 
same spectrum-forming earthy body can slways be obtained by 
submitting the miner of to a certain chemical treatment , when 
the chemical actions which have separated this anomalous earth 
ore such that only a limited number of elements can possibly be 
present; when I find it impossible to produce a lubslanoe glvlof 
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% iuniiar ducootinuoui apccLrum by mixing together any or all of 
the bodiea which alone could survive the aforesaid chemical 
treatment , — when all these facta are taken into consideralionp 
and when due weight is given to the very characteristic spectrum 
reaction, 1 cannot help concluding tnat the most probable 
explanation is that these anomalies ore caused by Ihe presence of 
an unknown body whose chemical reactions are not sufficiently 
marked Co have enabled chemists to difierentiate it from asbocinted 
elements. 


THE DISTANCES OF THE STARS^ 

T 7 VERY one who is acquainted with the rudiments of astronomy 
^ knows that the sun w ith its attendant planets is merely an 
island group in the vast realms of space. 

An island the size of this room in the middle of the Atlantic 
would haidly be more remotely apart from the surrounding 
shores than la our solar system from the bodies winch surround 
it m si^e To determine the distance from this solar system 
to the stars which surrouud it is the problem for our consideration 
to-night 

Rmnt Rtsfarchci on 61 Cy^tn — It is now almost exactly forty 
years (February 12, 1841) since the gold medal of the Royal 


Astronomical Society was awarded to Bessel for his discovery of 
the annual parallax of 61 Cygm, On that occasion Sir John 
licrschel delivered an address, m which he glanced at the labours 
of Struve and of Henderson as well as those of Bessel. The 
discovery of the distances of the stars was alluded to as “the 
^catest and most glorious tnauinh which practical astronomy 
has ever witnessed.” From this dale the history of our accurate 
knowledge of the subject may be said to commence Each suc- 
ceeding race of astronomers takes occasion to investigate the 
parallax of 61 Cygnl anew, with the view of conhmung or of 
correcting the results an wed at by Besscl 

[The parallactic ellipse which the stais appear to describe, 
having been l>rielly explained, the method of deducing Lhe 
distances of the stars wos pointed out ] 

The attention of Bessel wa^ directed lo 6r Cygm by its proper 
motion of Rve seconds jicr annum. When Bessel undcitook his 
I labours in 1838 the pair of stars foi ruing the double ere in the 
' position indicated on Fig i When O. Struve attacked the 
' problem in 1853 the pair of stars forming 61 Cy^ni had moved 
con<;iderably. Finally, when the star was observed at Dun^mk 
111 1878, It had made another advance in the same direction as 
before In forty years this object had moved over an arc of the 
heavens upwards of three minutC'. m length 



The diagram contains lour other stars besides the three posi- 
tions of 61 Cygm, These ore but small telescopic objects, they 
do not participate in the large proper motion of 61 Cygni, and 
they art undoubtedly mumi more remote from us. Bessel 
chose as Ihe compari-^on stars the two objects marked wdth his 
nam. He measured the distance from the central point of 
f **** comparison stars. From a senes 

m such measures he discovered the parallactic eUipse of 61 Cygni 
He was led to the same ellipse by each of the two comparison 


Fiftm years later (1853) Struve undertook a new determinn 
Ion, He chose a comparison star diflerent from either of thos 
Basel nad nse<E S^ve'i method of observing was also quit 
difrerent from Bencl'i. Struve made a series of measures 0 
the distance and position of the comparisoti star from 61 (D 
dlj^' iitcceeded in measuring the parallacti 

■fhere was, however, an important difference between thei 

Brit"**- 0** Friday, Fsbiuof 
II, by Prtf Roberts. Ball, LL.D., f.R.fl., Ailronoin.r Royal^ Iralnod 


results The distance, according to Bessel, was half as much 
again as Struve found. Bessel siid the dihtance was sixty 
billion<i of rnilc^ , Struve said it could not be more than forty 
billionii 

Tlie discrepancy may be due to the comp ins dr stars. If 
Besaers compari on stars were only about three timci os far as 
61 Cygni, wnile Struve’s star was about eight or ten times as 
far, tnc difference between •Struve’s result!, aiil Bessel’s would 
be accounted for 

To settle the q^uestion, observations were subsequently made 
by Auwer^i and others , the latest of these investigations is one 
which has recently been completed at Dunsink Observatory. 

Dr Biiinnow proposed and Indeed commenced a senes of 
measures of the aiflerence in decimation betwrecn 61 Cygm and 
a fourth compinsou star. These observations were made with 
the south equatorial at Dunsink. -The carrying out of this work 
devolved on the lecturer, as Dr Brunnow’s successor. Two 
series of obiervationi have been made, one with each of the 
components of 61 Cyguu The remits agree very nearly with 
those of Struve. 
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On n nview of ihe wliole qoabon thtre amni no doubfc that 
the annual pesaliaii of 61 Oy^oi u nearer to the half second 
found by Struve, than to the. third of u second Ibuiid by Besiel 

To eohibit the nature of the cvuleniie which is available for 
Ihe solution of inch a Droblemi a diagram showing the second 
series of observulioiis has been prepared (Fig. a). The ab 
icusz ace the .doUe of the second series of observations mode 
at Duuolnk. The ordinsles indicate the observed effect of 
parallax on the diHeieoce of dcclinatJoiu between 61 (U) Cygni 
and the eompanson star. Each dot represents the result of the 
observations mode on the corns pond mg night, 'llie curve 
indlcmtoa where the obucrvations should have been with a paral- 
lax of o^''47r the effect of the parallax in dcclioatinn oeuig 
only 0^*40. The discordaiices are not so great os might per- 
haiM be at first thought The distance from the top of the 
carve to the honxontal line represents on angle of four- tenths of 
a Mfiondi This is about the appoient diameter of a pennypiace 
at the dieUnce of ten miles. The discordance between the 
obaervatlens and the curve is in no case much more than half so 
great. It therefore appears that the grealeBt error we have 
made in these objiervoiions amounts to but two ur three tenths 
of a second. Tills is equivalent to the error of pointing the 
telescope to the lop edge of a penny -piece instead of to the 
bottom edge when the penny-piece was fifieen or twenty 
miles off. 

The entire quantity to be measured is so small 
that the errors, minute a<; they arc, bear a large 
proTOrtion to the parallax In this lies the 
weaUne^s of such work Ily sufficiently increasing 
the nnmber of the observation^], and by discuhsmg 
them with the aid of the method of least squares, 
consideruble confidence may 1>e attached to the 
results 

Groomhndge 1830 — This star has been the 
subject of much parallax woik. It has a tele- 
scopic proper uioUon of seven seconds annually 
Mr. Hug^ns or Mr. Chnstie could perhaps 
asceitam by the spectroscope what its motion 
may be in the line of sight. From the theory of 
probabilities the total proper motion may not 
improbably be nine seconds. We <-hal1 hov^ever 
take it at seven seconds The parallax has been 
determined by Struve and by Brunnow. It is 
very <inall, being one-tenth of a second Ihe 
actual velocity of 1830 Groombiidge must there- 
fore be at least 70 rotlii of the cailh’s orbit per 
annum, or zoo miles per second. 

Xewcoinb has employed this result to throw 
light on the question as to whether all our stars 
form one system. If an isolated body in our 
system 11 to remain there for ever, tlie theory 
of gravitation imjioses the imperative condition 
that the velocity of the body mu^t not exceed a 
certain amount. Assuming that the stars are 
100,000,000 in number, and that each star is 
five times as large as the sun, assuming also 
that they are spread out in a layer of such 
dimensioni that a ray of light takes 30,ocx) years to pass it, 
Newcomb shows that the critical velocity is twenty five miles 
per second. 

As this 18 only the eighth part of the velocity of Groombndge 
1830, we are thus led to the lUlemma that either the masses of 
the' bodies in our system niiut be much greater than we have 
supposed, or Groombndge 1830 is a runaway star, which can 
never be controlled and brought back 

SearcA /or Stars joi/A Paraliax. — The lecturer has bicn en- 
gaged for some years at Dunsink Observatory in a systematic 
searehfor stars which have an appreciable parallax Up to the 
present about three hundred stars have been examined In the 
majority of coses each of these stars has been observed only 
twice. The dates of the ob<rervstions have been chosen so as to 
render the eHecis of paruUax as manifest os possible. It 15 not 
of couraa cxMctcd that a omall parallax of a few tenths of a 
Moond could be detected by thH means The errors of 
Hw o bservations would mask any parallax of this kind. It 
Meu however certain that no parallax could have escaped 
Miction If It equalled that of a Centaun, s\r. one second 
of irc. 

Hie Stan exammed have been ehosen on various grounds. It 
hod been supposed that some of the red stars were possibly 


among tbe sun's neighbours, and consequently many of the 
principal red stars were included in our ibit No conipiciioiis 
porallaa has however been detected m any of the red stars' up to 
the present. Many of the principal dnublie storh are also Included 
tn the Ubt Other item have been added on very vanous grounds , 
among them may be mentioned the Nova, which some time am 
burst out in the constellation Cygnus, and dwindled down ogam 
to a minute point, 'Ihe earth’s orbit honevcr docs not appear 
any larger when seen from Nova Cygni than from any of the 
other stars on our list 

Groombndge 1618. — We have however found one star which 
seems to have some claim to attention af one of the sun’s neigh- 
bours The star in question is Gioombndge 1618. It lies in 
the con'^lellatioii Leo, and is 6 8 magnitude. Groombndge r6l8 
has a proper motion of 1'' 4 annually From a sencB of measuie- 
ments of its distance made on fifty-five nights From a suitable 
aomnenaon star the parallax of Grooiiibndge 1616 appeared to 
be aooat onc-ihird of a second As this leeiDed to be a result 
of coniidrrable interest, measures were renewed for a becond 
senes of foity nights. The lesult of the second senes con- 
firms the llrxt Measurements of the ptmitioii angle were 
also made at the same time. Some diDicnlties not yet fully 
explained have arisen, bui on the whole the mea'<urcmentR 
of the position angle seem to confirm the supposition that 
the parallax of Gruoiiibndge 161S is about one- third of a 


second. The orbit of the eartli viewed from Groombridge 
161S is about the faanie size as a p nnyinece at the distance of 
seven diiIch. 

Secular Ptoper Afoitons ^Geolngiits have made us acquainted 
wnh the enormous intervals of lime which have elapsed 
Riuce the earth first became the abode of liriag animal*^ Re- 
garding a period of 5^,000,000 of years as comparable with 
geologic time, some consideratious were adduceil as to the 
eifect of proper motions during such an uiierval It was 
painted out Chat in all proLalulity none of the atari now 
visible to the unaided eye can have then been viuble from 
earth. 

The Mature of Spare — Tlie po'''iible connection of parallosE 
work with the jirobleins of the nature of space wa't then alluded 
to. It was shown that if space be hyperbolic the observed 
poTiillax IS binaller than the I rue parallax, while the convene 
must be the case if space be elliptic. The largest tnuigle ooett- 
atble to our mea.sureDieDis has for base a diaEieter of the .earth's 
orbit, and for vortex a etor, IF the of tbe sum of the three 
angles of such a ttiangie frrim two right angles be in any qoma 
measurable qiuAtity, it would Seem that it con only be elicited 
I by ob'^crvations of the Siome kind as thoae which ore mode use of 
I la parallax mvestigationii 
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THE SECULAR INEQUALITIES IN TERRES- 
TRIAL CLIMATES DEPENDING ON THE 
PERIHELION LONGITUDE AND ECCEN- 
TRICITY OF THE EARTH'S ORBIT 
A PAPER on this subject, hy the Rev. Dr Hau^^hton of 
Trinity Collejje, Dulilin, was* read liefure the Royal Society 
on February 24 last Dr Hauj'hion bhows that the two m 
equBlitlub in que>tiori depend upun terTC^trial radiation only, and 
iii>no way upon sun hint 

Ilavin;; noticed that the hottest and coldest time of day foihnvs 
noon and midnight by an interval often coii^ideTable , and iii like 
manner that ihc hottest and c ildest dayi in the year follaiv micl- 
snmmcr and midu inter ' hy an interval often of many days ; Dr 
Hanghton «aw in the^e fnct'i a close analogy with the diurnal 
tides, which follow the sun or moon’s meridian pas^iage by an 
interval of some hours 

Dr IIinEhlon was thus led to solve the difTcrcntial equalmn 
on which the prfjblem depends, by assuming an eitpressioii similar 
tv those 40 well known and so long employed in the mathematical 
discussion of the tides of the ncean 

The result fully ju-ufied the assumption of expressions similar 
to diurnal tidal expressions, for when rhe flilTeiential rqii'ittnn is 
integrated for a day and suinmi.d for a year, all the periodic 
terms disappear, and nothing is left hut lerma depending on the 
perihelion longitude and eccentricity, which represent the exact 
mathematical expression of the two ineqaaliticb first noticed by 
Adh^ar and Croll. 

The final result t’lkes the form — 
annual Umpcratnrt 

= ^((00 + ")=*= («i cos o 4- j9| sin cV) . . (f) 

where 

>&, = CrtustanL, 

=- Meui annual temperature of jdocc, 
ff, = “ Contiol " * temperature tif aimos]ihere at place 

Oj and aie defined by (he following equations — 

2 -1- Range of nnninl teinpurnUire 

f Tangent of llir aic uliicli lepicsculs the 
letirdation of Llie maximum and minimum 
tempeiaiurc 

— r niigiLude of earth's pciihclion 
— Lcceiuiicity of earth’s orbit 

Using FerrcTb leiiipeia(iin‘ tables, Dr. Haiiglitnn finds the 
following inaximiim secular ranges p| mean annual teuiperature — 


Latitude 

MitAintum Stntlar Rtingf 
Northern hemibphere 

Siiulhcfn hrnikipher. 

n 

0 

0 185 F. 

0 i°8s F. 

ro 

° 37 S .• 

0 585 .. 

20 

I 100 „ 

o« 7 S M 

30 

2065 „ 

I no „ 

40 

2 750 >. 

o'qSS I. 

SO 

3 ftSs » 

0 710 „ 

00 

461a ,, 

0 54 “ .. 

70 

4 91^5 M 

— 

So 

4925 .1 

— 


This table 'shows that the average maximum effect of the astro 
nomical causes involved in perihelion longitude and eccentnciLy 
never con exceed 5° h . 111 the northern hemisphere, and barely 
exceeds F. 111 the bouthern. At particular localuies, where 
there is a great range nf annual temperatnre, the effect may be 
bomewfaot greater For example, at Norlh Gnnnel 1 and ihe 
range becomes 6“'5 F It will be seen how litlle benefit this 
would confer upon lliat locaJiry, when it is remembered ihat the 
present mean annual temperature of North Gnnnell Land is 
2” 42 F. Maw zero, and that by the Recular range 11 could ye 
raised to o‘’'2i F. adove zero, or depressed to 6" 29 Meno zero. 

At Discovery Harbour Tertiary plant beds were found hy the 
Arctic explorers, which indicate n tanperature greater than 
6^* 7 F. / the present July temperarnre of Discnveiy Hirbqur is 
37^’2 F above rero, or on^ five degrees afiave the pvpwtng point 
af water. How ii this remarkable thange in climate to be 
accounted for ? Geologfits cannot mach longer evade answerii^ 
inch qneitiona ai these. ^ •*' 

‘ la the Britinh Iilandi Juuory 15 U reckoned the time of maxlinum cold, 
which m iwenrydour days nficr midwinter 

* By il«u u meant ihe tempmtnre of the upper layoa of the etmoiphwe 
af ■lace, which controli the ridintion , ihll lemnanlun wiei with the Uti« 
tuoe, uid li probably alwaye below uni FahraJicit 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Camuridge — The Cambridge Museums arc every year the 
scene of a large increase of work, new depaitmcnts 1>emg con- 
tinually added, even under the preRcnl conditions of- impccnni- 
obity The annual reports recently issued on the condition and 
progress of all the departments testify to much excellent work 
The death of Prof Miller, who for forty-nine years occupied the 
Chair of Mmcralopy, has brought a valuable lirfivicit to the 
mnseum he prcsiclecl over, m (be shape of 300 volumes nf books 
and many specimens and scientific instrumcTits, including his 
famous goniometer and the physical apparatus, lialances, ther- 
inomctersj and barometers employed by him in his investigations 
for the restoration of the standards of weight Prof I ewis, 
who has succeeded to the Chair of Mineiology, ably assisted by 
Mr Solly, 18 cataloguing the museum, and already half the work 
is accomplished Valuable siiecimens besides Prof Miller's 
bequest hare been added to Ihe museum by piircha.se as well as 
by donation, including a small case of minerals belonging to the 
late Dr E D. Clarke, given by the Rev 13 S Claike, Boxted, 
Colchester, Prof. Lord Rayleigh’s Apparatus Fqiidhas reached 
2025/, including 500/. from himself, which has been spent 
partly upon instruments recmiredto be multiplied, in consequence 
of the increased number of students , but the additions diinng 
the year also comprise a large electro -in igncL with heavy 
g]a.<u nod nicol ; a 2i-inch achromatic telescope , Joule's 
apparatus for mvcstigntmg the maximum densily of water, 
telephones and various optical apparatus, incJuding new 
double refractive apparatus for combining prismatic colours. 
Many important pieces of apparatus have been made for 
the Cavendish Laboratory in l^F. Staart’> laboratory Fro- 
fexson Llveing and Dewar report that with the 200/. alloted to 
them they have pnrcha.scd several pieces of apparatus per- 
manently useful in a variety of inve*' ligations. IVnL Stuart’s 
department (mcchamsm) has progressed very considerably during 
the year The apparatus, marines, tools, and matcnalR in 
connection with the department have been recently valued ai 
over 1500/., of which only about 250/ is UmverMty property, 
the rest having been provided by the private enterprise of ProL 
Stuart. In the Geological Museum, d-spite the want of suitable 
workrooms, Mr Tawney has Kucceeded 111 arranging the petro- 
logical collection, Mr Keeping reports the addition of many 
importanl fossil specimens both from England aud America. 
Prnf Humphiy reports further additions to the rich collection 
of human skulls undei his charge, Mr J. W. Clark, Supenn- 
teiident of the Museum of Zoology and Comparative Anatomyi 
calls speaal attention to the beautiful coloured drawings of 
animalK that cannot be preserved in spirit, or are ton small to he 
seen without a microacope, added by Prof A C 11 addon, late 
Curator in Zoology, His succeaso-, Mr. A. H. Conke, F^low 
of King’s College, has commenced the work nf determining and 
cataloguing the Woodward and Hepburn collectionR nf shellH. 
Mr Clark has added a senes of preparations showing the slruc- 
(ure of the manatee, from a specimen ] presented by the Directors 
of the Brighton Aquanum. 'llie very 5 nc skeleton of ihe musk- 
ox brought home by the North German Polar Expedition of 
1H72 has been purchased. Tlie ihelcton of CcraioiUs Farstent 
from the specimen presented by Prof Liver'^ulge, has 
been prepared in the imuenm. Many additions have also 
lieen made to the reptilian, ornithological, and other scries 
Dr. Michael Foster notes that his classes for histohigicaj work 
have become so largq^hat a new bench, less convenient as to 
light, has been added. The numbers attending bis courses are 
between Rixty and seventy men and tw enty women for the ele- 
mentary classes, and fifteen men for the advanced clashes. He 
remarks that his sludAitB would profit more if not 10 much 
harassed by stnving to attend too great a number of lectures 
and courses. Prof. Babington records a lai'ge amount of 
herbarium work, including the naming of Gardner's collection of 
Brazilian plants, numbering 5000 specimens, presented by the 
professor, He has also obtained, at a very moderate coat, the 
entire collection of Ihe late M. Gaston Genc^er of Nante<s con- 
aisting of about 7000 apecies from France, Spain, Algeria, 
Ana Minor, &c., and all the typical specimens — over 500 m 
number — of the Knbi, described in his fflonograph of the geniii 
JlubuB, A proposal baa been made by the Cambndge Philo- 
sophical Society to make their large and iificFul scientific library 
avuiable for saentific stadanls soMTally, and to allow it to be 
the nucleus of a much-needea lihniy of science m the new 
auiemns, if the Univenity will provide the salary of a libnrian 
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for It, It 15 desired that this library Bholl be placed in a room 
vacated by Dr. Michael Foiter's classes, and formed by the 
amalgamation of two old claiiroomH, 

The Victoria University —The Piel’mimuy Examina- 
tions for the year 188 1 will be held at the Owens College on 
June 20 and following days, and on October 5 and following 
days Regulations. — I. Candidates for these examinations are 
required to present certificates of matriculation in the University, 
a. The days fixed for matriculation are June 13 and 14, between 
the hours of two and four p m , and October E and 3 3 Stu- 

dents, on presenting themselves for matriculation, are required 
to furnish to the Registrar of the University certificates of admis- 
sion os students of one of the colleges of the University, to pay 
a fee of a/., and to sign an undertaking to obey the regulations 
of the University. 4 The October Preliminary Examination is 
open only to studentH uho liave matriailated since the Prelimin- 
ary Examination held m the previous June, or who failed in 
this examination, or were prevented attending it by reasons 
satisfactory to the General Uoard of Studies Candidates are 
requested to communicate with the Registrar, Prof. Adamson, 
who will supply them with the detailed syllabus of subjects, 
regulations, and time-table for the examination. 

Royal Univirsity of Ireland —The copy of the scheme 
for the organisation of the University a.s adopted by the Senate' 
has now been laid, pursuant to Act of Parliament, before the 
House of Commons, and it has been, by order of that House, 
printed It gives full details uf the degrees to be granted, 
which are In Arts a bachelor, a Master, and a Doctor of Litera- 
ture degree, in Science a Doctor’s degree; in Engineering a 
Bachelor and a Doctor's degree ; in Law, Music, nticl in M^i- 
cine the same , m <>urgcry a Master's degree, with a special 
diploma in Obstetrics and in Sanitary Science. All these degrees 
are open to persons of either sex The examinations for women 
shall be hela apart from those for men, but on the same dayv 
Candidates for any degree mu«it have passed the Matriculation 
Examination, which will be held not only m Dublin but at cer- 
tain local centres The examination will be held in I he subjects of 
Latin, English, Elementary Mathematics, Experimental Physics, 
and m any one of the following languages ■ Arabic, Celtic, French, 
German, Greek, Hebrew', Italian, Sanskrit, or Spanish, Can- 
didates muiil also pass a fir^t University Examination, to which 
they will only be admitted after the lapse of one academical 
year from mairiculation, the subjects for this being a more ad- 
vanced course of that fixed on for matriculation One year after 
this IS passed the student in Arts may proceed to his second 
University examination, in w'hich he will have his choice of a 
great vanety of subject'!, but Latin, Greek, and English on the 
one hand, or Mathematics on the other, are compulsory. At 
this stage of his career the student may select Biology, including 
Physiology, Botany, and Zoology, or Geology, and after the 
expiration of one more year he can proceed to his B.A, exa- 
mination, for which he will be permitted to select either the 
Classics nr Mathematics, with the selection of one other of a 
long list of subjects given For the M.A examination the can- 
didate must be a B. A. of one year's standing at Lhe least, and 
he may answer m any one of a selected group of bubjects. 
The regulations for the degrees of Doctor of I iterature 
and Doctor of Science are not yet matured. Twelve scholar- 
ships of 50/ each are to be offered each year for com- 

S etitlon, four in CIos^-icr, four in Mathematic^, and four in 
Ii^ern Literature. Exhibitions varying from 100/ to 15/. will 
he given to Honour Men. There are be fortv-eight Fellows, 

I he aalaiy of a Fellow, if he be not also a Fellow or Professor 
of some other Univer-iity or College attached to a University 
endowed with public money, shall he 400/. a year. If he be 
such, then he shall only receive so much as will bnng his salary 
up to 400/. a year. These Fellows shall constitute a Board of 
Examiners. There shall be also fourteen junior Fellows, tbeir 
salary to be 200/ a year. No Fellow or Professor of any other 
College or University is eligible, and the candidates must be 
Graduates of the Royal University of four years standing. All 
Fellowihipi are tenable for seven years Thus if a senior 
Fellow be elected from an already endowed Collen, the 
chances are that while he will have to do his full snore of 
the work, he will receive only as much salary ai will bring 
hla total emoluments to 400/. Thus a Professor of one or 
ibo Queen's Colleges (Belfast or Cork) If elected would 
only receive 5/. or 10/ a year, but if a Profeaior from the 
Catholic College in Dublin were elected, as it Is not endowed, 
he could receive a full 400/. a year, and yet his duties would be 


— so far as the Royal Univenily is concerned — the same as his 
colleague from the endowed College, who would receive almost 
no salary at all. Thus a scheme for endowing Colleges through 
the resonrccB of the Royal University has been at lost success- 
fully earned out Tlie subjects and books for the various ex- 
aminations appear to be most judiciously selected, and m many 
respects might teach a lesson to our older yniversitiei The 
Senate close their scheme by a request that provision may be 
made for secunng for the University a proper Senate Hall, 
Examination Rooms, a Library, &c., and urge that these should 
be all built within the area of the City of Dublin 

Eton, — Mr, G, C Bourne of Eton College has been elected to a 
Natural Science Exhibition of 50/ a year for four years at New 
College, Oxford, for proficiency in Biology. Mr. Bourne is one 
of the foremost athletes of his school, having rowed in the 
Eton crew nt Henley Regatta for the In^t three years, ns he will 
again in a few weeks’ lime. For the past tu n years he has 
filled the exalted but responsible po>«t of "captain of the boats," 
but has nevertheless found time to devote him‘'Clf successfully 
to his favourite sludy, and has gained new honours foi his school 
in a field hitherto untrodden by Elnnians 


sc/EJvr/F/c s£:/?/j4ls 

Jouinal of the rrmiklin April — The ueaiing power 

of steel rails in relnlinn to their chemical composition and physi- 
cal jinperties (conLinucd)j by Dr Dudley — Experiments on the 
strength and ^Lififncss of small spruce beams, by Mr. Kidder — 
Observations on the water-jjUjiply of Philadelphia, hy Mr. 
Hnine« — A fourth state of matter, by Mr Oulcrbridge, jun — 
The moon of Earth nnd Jupiter, by Dr Chase 

EulUiifi dt r Acadetmc Roy alt des Saauti dt BtlgiQue^ No 2 
— Note on the determination of the longitude of Karcma, by 
Capt Cambier — New data on the non existence of pentathionic 
acid, by M Spring — On a new fosnil fish of the environs of 
Brussels and on certain enigmatic bodies of the crag of Antwerp, 
by M. van Beneden —On phosphale-befls in Belgium (third 
note), by M retennann — On the theory of nolari, by M Lc 
Paige — On a new form of reddi'^h fmg from tne Boutb-eact of 
France {Ram fuica ffomtorati), by M H^ron Roger — Study on 
the hypophysis of A^cidians and the neighbounng organ?, by M 
Julin 

liulle/tn di R A cadeniie Impntah des Snefh ei de St Rettrifiour^, 
t, XXVI 1, No, 2 — Development of the absolute perturbations of 
a comet, by O Backlund — Champignons recently collected in 
Mongolia and Northern China, hy C Kulchbrenner and F. de 
Thumen — Observations of Jupiter's sjiols, by M. Korlazzi — On 
the oxidation products of erythnte, by S T’rzybytck — The money 
of the lleks, ancient Khans of Turkestan, by D Dorn — Re- 
marka on the group of the Pteroclidcs, by M. Bogdanoud. — 
Relations belwren isobars and isanomalies of temperature, by 
II Wild — Influence of preBsure on the electric re'-istance of 
metallic wires, by O. Chwolson — The Russian species of 
humble-beea in the collection of the Academy, by F Moniwitz 
— On the value of errors depending on the retardation or pre 
maturity of impulsions m Weber's methods for measuring instan- 
taneous electric currents, by O. Chwolson. 

Archwts da Sciences Physiques et Naturelles^ No. 4, April 14. 
— Study on the chemical composition of albuminoid substance^, 
by Dr. Danilewsky — Automatic methanometer, or automatic 
analyser of fire damp, by M. Monnier. — Researches on vegeta- 
tion, by Frof. Westmann. — Distillation and rectification of 
spirits by the rational use of low temperatures, by M Pictet 
—On phyllotaxy (continued), by M de Candolle. 

Rwixta ScieniiHco Indusiriale^ No. 7, April 15.— Second reply 
in defence of the true theory of the siphon, by Prof. Maran- 
goni.^ — Determination of the specific gravity of solids soluble in 
all liquids, by Dr del Lupo. — Relation of the specific gravity 
nnd the pressure of saturated fitenoi, by Prof, Ciccone. 

The lost number of the Russian Journal of the Chemical and 
Physical Society (vol. xiii, fasc. 4) contains the Mlow'ing paperi ; 
— On the rate of chemical reactions, by M. N. Kayander. — On 
the influence of chemical structure on lhe refrigerating power of 
organic bodies, by M J. Kannnnikolf. — On the laws of double 
decomposition*, ly M, A. Potilitnn.^On the chemical value of 
the constituents of alcohols, by Prof. Menshntkin. — On Ice under 
■•cnticil pressure," hy Prof. BoutlerofT.— On electricity of cop- 


May 26 , t 88 i ] 


NATURE 


95 


Uct, by MM StoletolT and Sokoloff, — On the inflaence of pres- 
sure on ^Ivanic rcAistance, by M KhwoHon — On dynamo- 
electnc machines without iron, by M LatchinofT — On the 
voltaic arc, by M. Slou^hinoff. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 12 — " Phymoloncnl Action of d Luti 
dine." By Grevilie Willtams, F R b , and W H. AVater®, B A 

Up to the present the authors’ investigations have chiefly 
related to the action of this poison upon the beait and central 
nervous ftystem of the frof^ 

Various methods were used to study its effect upon the heart, 
and each gave moU distinct results pointing to an increase of 
the tonicity After the introduction of a •mall quantity of 
^ lutidme into the system, stimulation of the vagus failed to 
cause a cessation of the heart’s beat 

In frog-s retaining Iheir spinal enrd the injection of the alkaloid 
removed all powers of reflex action, which removal the authors 
proved by otlicr experiments to be due to ibc 3 lutidme acting 
on the reflex centre The alkaloid nns fom d to be antagon- 
istic to strychnine removing strychnine- tetanus when injected 
after that alkaloid and preventing its appearance uhen injected 
l^fo rehand 

Chemical Society, May 19. — Prof Roscoe, prebidcnt, in 
the chair. — The following papers' were read — On ammonium 
nitrite and the reaction between hydrogen and nitric o\icle in the 
presence of spongy platinum, by L. T. Wright The author 
has repeated the experiments recently made by G S Johnson, 
who stated that the synthesis of ammonia was effected by passing 
hydrogen and nitrogen over heated spongy platinum, The 
author states that the nitrogen was contaminated with nitric 
oxide, The substance used by Johnson — ferrous sulphate solu- 
tion — for freeing the nitrogen ftom nitric oxide docs not com- 
pletely absorb that gas When pure nitrogen obtained by the 
action of potassium hypobromite on ammonium chluiide, or by 
poshing the nitrogen evolved by heating ammonium nitrite 
through an alkaline sulphite, was used no ammonia was formed 
Hydrogen reacts upon nitric oxide in the presence of cold spongy 
platinum to form ammonia, — On the synthetical production of 
urea from bcnrol, ammonia, and air by the action of hcatid 
platinum, by E. F Henoun. The author aspirated mr 
through l^nzol and amuinnia, and then passed the mixed vapours 
ovei a heated spiral of platinum wire. Urea was formed, which 
was identified by its reactions and analysis Acetylene can he 
substituted for benzol vapour — On a proposed volumetric 
method for the ready estimation of a solunle sulphite and fice 
sulphurous acid, or of free sulphurous and sulphuric acids even 
in the presence of sulphates, by O, V. Pi'^ani. — On the identifi- 
cation of crystallised alkaloids by the microscope, and the use of 
polinsed light, by A Percy Smith, — On the colour- 1 ropertic'^ 
and colour-relations of the metals of the iron-copper group, by 
T, Bayley. The author continues in this papei his investiga- 
tions ai to the quantities of cobalt and nickel, nr of cobalt, 
copper, and iron, which, when mixed as sulphates, produce 
colourless grey Bolution«.^On the effects of the growth of 
plants on the amount of matter removed from the foiI by ram, 
by £, W. Prevoit. — On the action of sodiqm on cinnamic ether, 
by F. Hatton. 

Phyilcal Society, May 14, — Prof Fuller in the chair — 
New Mcmben ; Mr D. J, Blakely and Mr, AValter Kilner — 
Prof. G. C. Foster read a communication from Prof. Rowlnnd 
and Mr, E, H. Nichols of Baltimore, U,S., on electric absorp- 
tion in crystili. According to the theory of Clansius, Maxwell, 
and others there should be no electric absorption in the case of 
Mfectly homogeneous substances Prof Rowland tested this 
deduction In the ca*e of gloFS, which is not quite homogeneous, 
ouKrtz, and calclte. This was done by placing the material as 
the dielectric In a condenser formed of two amalgamated copper 
plates. The condenser wai charged by rix Leyden jars, and the 
absorption measured by a quadrant el^rometer. The results 
were that quartz had about one-ninth the absorptive power of 
glassi and calcite none at all. Dr. Hopkinson saiil that the kind 
of glass was Important, snd threw donbti on the theory that the 
absorption was due to heterogeneity 1 paraffin wax bad little absorp- 
tive ]Mwer, and yet was very heterogeneous, ProfeiRors Perry and 
Ayrton thought that two non-bomogeneous substances in combina- 


tion might have no residual charge Mr, Lewis Wnght suggested 
that the optical character of crystals should be considered in 
the^'e experiments, which might be extended |o other crystals 
Calcite IS uniaxial, — Prof Minchin, of Cnoper'a Hill, Engineering 
College, described his new absolulc sine electrometer, TTils 
consists of two metal plates, in one of which is an aperture 
nearly closed by a metal trap-door suspended from the plate by two 
fine platinum wires, and resting against fine stopi, when the plates 
ore hung vertically These plates are connected to the poles of ihe 
cell to be measured, and tilted out of the vertical till the attrac- 
tion of the whole plate on the suspended trap nr shutter is just 
balanced by Ihe weight of the latter. The electromotive force is 
then proportional to the sine of the angle of displacement Dr 
Lodge remarked that the apparatus combined sensitiveni ss with 
ractlcability The £ M.F of a single cell could be measured 
y It, whereas Thomson’s absolute electrometer could only give 
the total of a number of cclh Prof Ayrton stated that he and 
Prof Perry hoped to modify the imtrumeiit in the direction of 
sensitiveness by adding another plate and giving it abighcharge 
Dr. Coffin suggested reversing the process of talcing an obser- 
vation — Prof Foster read a paper by Dr J E Mills, on the 
ascent of hollow glass balls through liquids A glass ball of a 
pear shape rises through a liquid with a ‘Sensibly uniform velo- 
city, which vanes with the liquid. The time of ascent is prn- 
jxirtinnal to the square of the diameter of the vessel, and depends 
of course on the specific gravity of the contents of the bulh. 
Dr Mills measures the demity of gases and liquids in Lins 
manner. Prof Perry thought that the bulb riiould be of a 
shape having no re entrant angles. 

Geological Society, May 11 — R Fthendge, F R.S., pre- 
sident, in the chair — Joseph Declcy, George Kilgour, Gnqiia- 
land Wcfit, South Africa, and Roderick William MacLeod 
were elccled Fellows of the Society. — The following communi- 
cations were read ■ — Notes on ihe fish-remains of the bone-bed 
at Au't, near Bristol, with the descn[ition of some new genera 
and species, by Janies W. Davis, F .S A , F G .S The fossil 
fi*«hes desenbed in this paper are from the Rbxhc bed at Aust 
Passage The fishes belong to the orders PJagiostomi and 
Ganoidei, some of the former being of considerable sire. It i^ 
inferred, from Lhe intermixture of Saunans and fishes, that Ihe 
deposit IS the result of shallow^ wm ter existing near land, in which 
the fishes lived and the Saurians occaMonally disported them- 
selves Besides the fossil lemains of the animals which lived 
during the detioMtion nf the Aust-heds, there arc also others 
which appear to have been derived from the Mountain Lime- 
stone and the Coal -measures, representing i»uch genera os Psavt- 
modujt Pjfphodus^ IIAodus^ and Ctenofty'hius — On some fish- 
spines from the Coal-measures, by J \V. Davis, F S. A , F G S 
— The flulhor described in this paper three species of a new 
genus of fossil fish from the Carboniferous formation, two of the 
species having been found m the Cannel coal of the West Ridipg 
of Yorkshire, and the other in the Durghlea limestone, near 
Edinburgh Anodontafanthu^ is a straight spine, offering many 
points of resemblance to "ome of the Plenracanth^ , lUhaa a 
similarly close grained microscopical structure, the internal cavity 
opens terminally at the ba'^e of the spine, anrl it was not deeply 
implanted in the flesh of Lhe fish. It however diiTers from all 
the Fleuracanths in being quite free from external denticles , its 
surface is plain or but slightly striated, whilst that of Plfiua' 
can/kui alw ays possesses a double row of denticles either ran^d 
laterally along tnc exposed part of the spine or in some position 
between the lateral and posterior aspects of Ihe spme. It is 
possible that evidence may be discovered which will render 
necessary the removal of the»c spines to the genus P/ertrfl~ 
canihus , but at present Lhcie is no evidence that such is 
advisable. All the specimens of Plmracnnthus-^^wit. fourd 
associated wilh teeth or shagreen have been armed with Ihe 
double row of demicjes, and at present no evidence exists 
lhat spines without denticles were associated with remains 
of this genus. It is therefore considered best to institute 
a new genus for the three species with the name Anodon- 
tiuanthus, m allusion to its liaving no teeth or denticles, — 
On some specimens of Diasiopora and Sfotnaiopora from the 
Wehlock limestone, by Francis D, Longe, F G.S, Mr Longe 
showed and desenbed some specimens of Bryozoa from the 
Wenlock limestone of Dudley, which be compared with cone- 
spondlng forms from the Oolites and later periods, and pointed 
out the close similarity of the hihirian with the Inter frnns, in 
respect of the shape and dimensiona of the cells, u well as in 
the habit of coencecic growth — On a new species of Pitstosawps 
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(P, Conyhem) from the Lower of CWmouth, with oheer- 
vations on /*. me^cepkaitu, fitatchbiny, and P bracAycfpJtahts, 
Owen, by Prof. W. J, Sollas, M.A , F.K S E . F G.S., &c , 
Frofaior of Geology in Univenity CnllegCp Bristol , accom- 
paAied by a sapplencnt on the geological distribution of the 
genua Pimoiaurus, by G. F. Wliidborne, M.A.. F G.S, The 
greater part of thii paper wan devoted to the description of a 
remarkably hac npcciown of P/f^uuaurns from the Afnmaintts- 
ohhtsuj Eone of the Lower Lias, Channouth For the speoies 
the aanN of P, CoftyAfiari is pioposcd P Conyhean agrees 
closely with P, Ethendgit in the relalive length of fa earl and 
neck ; but it has eight more cei vical vertebrse than the last- 
mentioned species. In the number of the cervical vertebne it 
Bgrcea with P. hofnahspondylus^ but fans a nniLh larger ccrvicn* 
cephalic index. — On certain quartzite and sandstone fossiliferous 
pebbles m the dnft in Warwicl^ shire, and their probable identity 
with the true Lo\ver Silurian pebbles, with similar fossiK, in the 
Tnas at liudlcigh Salterton, Devonshire, by the Kev P B 
Brodie, M A , F G S 

Inititution of Civil Engineers, May 10. — Mr. Brunlee^ 
F K S.E., vice-presuleut, in the chiir — The paper lead was on 
torpedo hoati and light yachts for high speed meam navigation, 
by Mr John Laac Thomycron:, M Tnst. C E 

Meteorological Society, May iB — Mr G J. Symons, 
F R.S , pre^ifient, in the chair. — D W D.irker, B. Juuieaux, 
W. Oelrichs, H Porter, W. Ho per, and Kev. G K. Wynne 
were elcclecl I'cliows of the Society, — The following papeis 
were rend : — Comiiaiison nf Rohin^on's and Osier's anemometer*', 
witli remarks on anemometry 111 general, by Richard IT. Ciirti>». 
The aulhnr in (hia paper gives a very clear statement of the 
present stare of anemometry, and pfiints nut the defect*: in Oder'*: 
and Robinson’*, anemometers, w'hich are the chief forms of re- 
cording instruments used in this country — Notes cm waterspouts 
observwl at Cannes m January or February, 1872, by the Jlon 
F A Kollo Knssell, M A — On some Swedish meteorological 
obseivatioiis m connection with the rcinm of the beacons, by 
Alexander Beareley, M Iimt C E 

Paris 

Aeademy of Sciencei, May 16 ^M Wurtz in the chair.^ 
The folluvring papers were read ; — Meiidian observations of 
small plnneiK at (he observatories of Greenwich and Pans during 
the firht quarter of l88r, communicated by M Mouefaez 
Nebulz discovered and obicrved at the Observatory of Mar- 
BeilUs, by M. Siephan— .On the sup|iniied presence of Froleacca; 
of Australia in (he flora of ancient Europe by M de .Sapnrta 
He grveo ruahons For doubting ihe vuppnseii relation of the fossil 
plants, and the anomalous direct implantation m the heart of 
ancient Euroiie of a whole colony of plants that are now cnii- 
fined to a rcition in the southern hemisphere — M Berthelot prt- 
lented the second edition of his Trane ^lementairc de Chinne 
organmue " (which ih about double the firsi) — Kepori on a memoir 
of M GraefT relalive to a Bcncs of experiments at the Karens reser- 
voir on outflow' of water, — On the transfarmalion of morphine 
into codeine and honiologous ba^cs, by M, Gremaux Codeine 
he regards as a methyl ic ether of morphine, considered as phenol. 
He transforinh morphine into codeine by heating it wnlli alrnhoLic 
potash or soda and Iodide of methyl. l/Mng cthylic iodide, a 
new ba^e is got, homologous with oodeinc , indeed a series of 
theoe efldntus (a*, the author calls them) may be hod, as nume- 
rous os the series of ethers of an alcohol — On the most 
ancient reptiles found in France, by M. Gaudry. He pre- 
sented a fine specimen of remains of ,Sterepra£hi5 dommans 
By their enlarged rlbi, the arrangement of the thorax, 

I he scales with spines, and especially the chameters of 
the humerus, the ^naun reptiles of France (like some fos- 
sils of South Africa, studied 1^ Prof. Owen), somewhat leuen 
the wide interval betwen reptiles and mom itrematnus mammalia. 
They have trails of resemblanoe to reptilch of the Trias, and to 
thcr-e of the Permian in the United States, studied by Mr Cope 
— Observatioos on Swift’s comet at MorsciUes Obi^aiory« by 
M. Borrelly —On ihe separation of roots of mmcrlctl equations, 
by M. Loguerre. — Oa the principle of conaervuiion of elcctncltyp 
by M. Lippmonii. The pnnciple u exprai^sed hy a condition of 
hitei^bitity. In the memoir the author's method of onolyni m 
applied to voriauii phenomena^-diloialion of glus of R Leyden 
jer during charge, eleomsahon by coinprNnoo of hcmihedral 
cmtiLi/ and pyroelectricity of 4!iyiiti]i. The euistenee oiid km 
or eerUin new phenomena, not yet venfied, eie deduced, --On a 
mode of graphic reproenUtiou of phenooMiia produced iu 


dynamo-electiic machines, by M Deprez. A curve, called the 
characteristic of the maLhine, is got thus * Communicalion beiqg 
first broken between the ring ana the exciting elcctro-uiognets, a 
kn iwii current, from an cxierupl source, is sent through the 
latrer The ring is ihen rotated with a given velocity ; then the 
dilTcrencc iif potential between the two extremities of the (broken) 
induced circuit is measured The [auxiliary current Is varied, 
and Its inteiisiLieii are taken as aliscissm , the ordinates ore tlie 
diffei cnees of poLential of the ends of the induced circuit.— 
On the theory of rotatory polarisation, by M. Mallard. 
—On the hydrates formed by clilonde of calcium, by 
M. Lcsctcur. lie recognises the existence of CaClIIO, of 
CaCUHO, of CaCUHO (only under 129“), and of CaC 16 HO 
(under 65’j — On ihe sobihihry «f mercurous chloride In hydro- 
chloric acid, by MM Kuyssen and Varenne —Peptones and 
alkiiloid*., hy M Tanret,— On the non-existence of Min-oiyntd 
crettFf by MM ( hambejland and Koux. The Meudon chnlk 
behn\cslikc ch'ilk sterilised by heating, and contains nothing 
capable of ]>r(iduLing iiiicroscopic organisms or any femienta- 
(iiin ; (bus M. UtLbnmp's observations (1866) are controverted 
— On the cryslallisaLion of a 1 uin«, by M. T.oir. The different 
face> of a crystal have not Uie ham e attractive power towards the 
solution of the substance cijiployc<l to feed it — Phyllotaxy, by 
M Baron —Studies on the coal formation of Commentry, by 
M Fa/nl He supposes that all the m.'itcnals of this fomiation 
Iiave been camid bv water and dejiO'.itcd rn a deep lake durinr 
a tranquil ge i]iii;icril penod. — On the milch sheep, hyM. 'laynii 
'I here Ih an inverse correlation between the production of wool 
and (bat of milk 1 he presence of hairs directed upwards on 
the tcits and neighbouruig parts is noticed. — On the alterations 
of milk in sucking bottle^, ascertained along with the presence 
of a cryptugamic vegetation m the caoutchouc tube fitted In the 
glass bottles, by M. Fauvtl. Of tbirly one Kuckuig bottles 
examined in the creches, twenty eight contained this cryptogamic 
vegetation. 

Vienna 

Imperial Academy of Sciences, May 19.— V. Burg in the 
chair — Dr W. Bicdermann, contribulmns to general nerve and 
muscle phy^'iology (part vii ) • on the cherniral changes dunng 
polar cxi'iiation by electric currents, — Dr. E, Weiss, supplement 
to his communication of May 12 on the Swift enmet — l^of L. 
V V . Zeph.irfivich, crystallugraphi caT- optic, exaunnaf 10ns into the 
enmphor-denvates. — l)r Hans Molisch, on the deposits of car- 
lioiinte of lime in the stems of dicotyledonous wood — Dr. F. 
Lippicb, contributions to the theory of the Polyhcdra — G. 
CzcLecrka, re earches Into yenst — T. Haubner, on the magnetic 
behaviour of 11 on powderh of different density. 
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ARCTIC ECiriNODERMATA 
A Memoir on the Echinodermata of the Arche Sea to the 
West of Greenland By V Martin Duncan, F.R.S , 
and W Percy Sladen Pp. 82, Six Plates, (London 
Van Voorst, 1861 ) 

M essrs, duncan and sladen wiii receive 

the thanks of 2oologj5ts for the publication of this 
memoir, which will owe its importance as much to the 
care with which it has evidently been prepared, ns to the 
interest of the group with which it deals, and the value 
that It has in being a monograph of a definite zoological 
region. The time would, indeed, seem to have come 
when no further question is possible as to the existence of 
a characteristic circumpolar fauna , nearly ten years ago 
Prof Alex Agassiz directed attention to the wide distri- 
bution of that common form, which has unfortunately so 
very long a name, the regular Echinid — Strong locentrotus 
drobachicnsis^ in his " Revision of the Echini," and the 
researches of Mr. Seebohm have led him to a similar 
conclusion as to the circumpolar distribution of Birds. 
Further evidence is given by t!ie present authors, who 
sum up the matter thus — 

“ When these details are carefully considered, it becomes 
evident that eai h one of the great groups of ELbinodermata 
tells the sanae story regarding distiiDiiticm. The fauna, 
as a whole, is not an extension nod Lh wards of species from 
more temperate climates, but is essentially circumpolar" 

Wliere the range n so wide considerable variations are 
to be expected m the characters of the species, and wc 
feel inclined to attach as much importance to the accounts 
which the authors giw of rhe variations they have been 
able to observe as to their tedi meal aoological dcfkHtiooe 
of the species We have been rmrabPe to in the 
mcmoiT any notice of the number of specimens which 
were accessible to the authors, but we believe it was quite j 
large enough to have made the account of varietal forms 
a necessary part of a complete aocounL | 

It was, at any cate, large enough to make the number 1 
of new species very small ; a new Aniedon, a new membei 
of Sars* interesting genus Pedtcellaster^ to which Mr I 
Sladen has given the appropriate name of ptAtrocrysiallnSj ^ 
make up, with an Ophiund desenbed by Prof. Duncan, 
the Hun of our gains in that direction. So striking were | 
the characters of this Ophiund that it was found necessary 
to form a new genus for its reception , curiously enough | 
Dr. Duncan proposed a generic term - Lueikema — which 
has already been twice used in zoology , but this was a 
matter of slight importance, as Messrs. Koren and 
Daniellsen had the pnonty in recognising the generic 
distinction of the Ophiund in question, and of giving 
it the name of QphiopUura This priority was how- 
ever merely a matter of numths, and not of years, as the 
English naturalist would lead us to imagine by leaving 
unconected in his peooC the date of ^867 for 1877 (see 
tonu at p. 54). Dr. Duncm bolds to the view be ex- 
preesed' in 1876 that the foitn has aflhnties with Amphiarm 
and Ophiogtyphaj what Frof^ Lyman's views are it is 
impossible to state very definitely, but from the position 
which he has given to OphmpUura in hie lalely-publiihed 
VOL XXIV.— No. 605 


" Preliminary List," it would seem that he attaches gieater 
importance to its Ophioglyphan than to its Amphiuran 
characters 

We are not quite sure that wc should agiee with some 
of Mr. Sladcn’s views on nomenclature , but it is, wc 
fear, too late now to raise a protest against the use of the 
! term Asteraeanthion ^ as the genus to which the name is 
' applied has some eighty constituent species, U would be 
a matter of satisfaction if of the parties who use Axteru 
canthion or As/enas one or other would jield to the argu- 
ments adduced by the others. We must confess that for 
0111 selves the latter term appears to have every advan- 
tage both of nglit and of convenience over the more 
unwieldy title of Muller and Trnschel It is much more 
satisfactory to direct attention to the way in which the 
authors have grappled with an old and unknowm synonym 
m the case of Astrophyton Ai^nMizii In the year 1819 
Dr. Leach applied the specific term atf/icus to a speci- 
men of ** Gor^onocephafus'" brought hume by Sir John 
Ross , the definition of this species was too ambiguous 
and shoit for practical purposes, and it was not until 
Stimpson described the Invertebiatcs of the Grand 
Manan that the Arctic form got the name by which 
it has since been called by every naturalist who has 
had occasion to mention it, Lyman, Vernll, Ljiingman, 
Lutken and Norman have all known it as Adrophytem 
Agas\tzu The specimen which is supposed to be the 
type of Leach’s description has no title attached to it, or 
any known history , in other words, it can never be known 
what Leach meant to describe, though it is easy enough 
to under these circumstances (by detailing which 

the authors take, as we hope, the wind out of any mere 
bibliographer’s sails), “we do not feel justified m restoring 
Dr Leach’s name " 

This IS an eminently satisfactory conclusion ; vll-drawn 
defiiHtions and unlabellad or wrongly- labelled' specimens 
kLve had tbeir day, and a good long duy has it been, in 
hampering the progress of a growing science ; if zoology 
IS to advance with the other branches of biology, a purist 
sense of justice must not step in and lend us continually 
away from the real business of natural history to the 
dryasdust occupation of elaborating synonym ical Lists 
A dictator-speaker and some rules of urgency might well 
be invented in the interests of zoological progress 

The SIX plirtos, on nihich twenty-six of the thirty species 
described in this volume are carefully figured, make a 
very useful addition to a work which the Government 
Grant Fund of the Royal Society were fully justified in 
subsidising. F J B. 


GREEK GEOMETRY 

Greek Geometry^ from Thales to Euclid. Part II By 
G J. Allman, LL D. Extracted from “ Ilermathena,'’ 
Vol iv. No VII 49 pp. (Dublin University Press, 
1881) 

I N Nature, voL xviii. p 291, we briefly referred to the 
first part of Dr. Allman's work, which gave an account 
of the earlier geometers, more especially treating of the 
labours of Thales and Pythagoras. The opening years of 
the fifth century before the Christian eta were very dark 
ones for Greece, but " then followed the glorious struggle. 

, . A solid basis was thus laid for the development of 

F 
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Greek commerce and for the mterchange of Greek thought, 
and a briiliant period followed — one of the most memor- 
able in the history of the world" Athens became the 
centre of all intellectual movement To her— the Athens 
of Pericles — came Hippocrates of Chios, and "in this 
city geometry was first published " 

Our author agrees with Hankel (against Proclus) as to 
the important influence of the Lleatics (Parmenides and 
Zeno), " not only on the development of geometry at that 
time (circ 450 B C.), but further on its subsequent pro- 
gress m respect of method'^ Clairaut, in his “Elements 
of Geometry" (recently translated by Dr. Kaincs, the 
original text is Cited by Di AJlman), notices this influence 
in the case of Euclid. The paradoxes of Zeno led to the 
banishment of the [nfimtc (which plays so important a 
part in the modern treatment), the infinitely small as 
well as the infinitely great" What Hippocrates may 
very fairly be supposed to have done in relation to the 
squaring of the circle is, we think, well put “ Simplicius 
has preserved in his ' Comm to Ph>s Au^c* of Aristotle 
a pretty full and partly literal extract from the ' History I 
of Geometry* of Fudcmiis*' It is to Bretschneider we 1 
owe a careful revision and emendation of this fragment, 
and our author has skilfully attempted to determine what | 
IS Simplicius and what is siiliply Eiidemus in this account 
It IS curious that Bretschneider merely notices the "cir- 
cumstantiality of the construction and the long-windcdness 
and the over-elaboration of the proofs,** and Hankel 
expresses surprise that thi'j fragment, " 150 years older 
than Euclid's Elements, already bears that character, 
typically fixed by the latter, which is so peculiar to the 
geometry of the Greeks'' Had the present pamphlet 
been confined to the elucidation of this single matter it 
would have had a sufficient fatson d^etic 

The next geometer whose contiibutions to geometry 
are detei mined and discussed is Democritus, more usually 
regarded as a philosopher At this stage, too, our author 
takes stock, and shows that the progiess made in this 
(about) half-century interval since Pythagoras mainly 
"concerns the circle " 

We note the connection of the name of Hippocrates 
with another of the famous problems of antiquity, viz. the 
duplication of the cube he seems to have been the first 
to reduce this question to the finding of two mean pro- 
portionals between two given straight lines, the greater 
of which IS double the less Many interesting particulars 
are given m connection with this problem The general 
problem is stated to have been first solved by " Archytas 
ofTarentum, then by his pupil Eudoxus of Cnidus, and 
thirdly by Menicchmus, a pupil of Eudoxus*' , this last 
used "the conic sections which he had discovered*' A 
third problem, the tri-section of an angle, also came to 
the front about this time. Dr Allman fully discusses this 
also, and shows that it was one which was fairly within 
the reach of a Pythagorean Montucla however attributes 
to Hippias of Ehs, a contemporary of Socrates, the in- 
vention of the quadratnx (the quadratnx of Dinostratus), 
by means of which (in a quite diflercnt way from Sylvester's 
Fan) an angle can be not only trisected, but divided into 
any number of equal parts, Allman sides with Hankel 
and shows the improbability of Hippias being the in- 
ventor, but he is against him when he refers the method 
of exhaustions to Hippocrates of Chios. It will have 
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been seen that the great geometer of this period is Hippo- 
crates, "who seems to have attracted notice as well by 
the strangeness of his career as by his striking discovery 
of the quadrature of the lune *' The unfavourable state- 
ments of Aristotle, Eudemus, Jamblichus, and Eutocius 
are examined, and part of the summing up is, " We may 
fairly assume that Hippocrates imperfectly understood 
some of the matter to which he had listened ; and that, 
later, when be published what he had learned, he did not 
faithfully render what had been communicated to him." 

An examination of this pamphlet still further shows 
that the writer, while carefully using the recent works of 
Bretschneider, Hankel, Cantor, and others, has himself 
gone over the original authorities and formed his own 
opinions upon the difficult questions that turn up It is, 
in our opinion, a most valuable contribution to the subject, 
and we shall be glad when the piecemeal work in " Her- 
mathena" is done, and the book appears, as we believe it 
IS the writer's intention that it should appear, in proper 
book form as one work 


BOOK SHELF 

The Zoological Record for 1879 Being Volume Sixteen 

of the Record of Zoological Literature Edited by 
Edward Caldwell Rye, F Z S. (London John Van 
Voorst, for the Zoological Recoid Association, 1881.) 

The editor's promise to the members of the Zoological 
Record Association has been kept, and the Record foi 
1879 was published in ihe month of April in this year 
We gladly note in addition his confident expectation that 
the Record for 1880 will be published ere the present year 
ends. This sixteenth volume contains nearly 700 pages 
of well- condensed recoids of the literature of zoology of 
1879 The lion’s share of the hard work has fallen to 
Mr W F Kirby, who, with Mr. McLachlan, records the 
literature of the Insecta. Ihe Rev. O V Cambridge 
gives the record of the Arachnida for 1878 and 1879 
The Vermes and Echinodemis are done by Prof Jeffrey 
Bell, and the Coelenterata and Piotozoa are elaborated 
by A. G Bourne, S J Hickson, and Stuart Ridley 
The works on the Mammals are recorded by W. A 
Forbes, on the Birds by Howard Saunders, on the 
Reptiles and Fishes — alas I that we should have to write 
It — by the late gifted A. W E. O'Shaughnessy Prof. E. 
von Martens still records the literature of the Mollusca 
and Molluscoidea, the only recorder still remaining as such 
of that small group who came to the assistance of Dr 
Gunther in i B64 We miss from last year's list of recorders 
Dr C. Lutken, who served during his seven years well and 
faithfully, m him knowledge and experience of the subject 
he wQrked at were combined with much tact. The BntiSh 
Association, the Royal Society, and the Zoological Society 
of London have, as is now usual, handsomely assisted m 
aid of the publication of this most useful volume. 

The most useful index to new genera and sub-genera 
seems most carefully done. The list of new genera is for 
the year almost 1000 j so that evidently the zoological 
kingdom Is not as yet worked out. 

Wiltshire Rainfall^ 1880. (Marlborough ■ C Perkins 
and Son, Times Cfficc). 

The compilers of this carefully-printed and, for the class 
of publications, luxuriously got-up annual merit our hearty 
commendation for the general excellence of the work thus 
put bcfoie us. From its physical geography Wiltshire 
forms a well-marked rainfall region, it being a little to the 
north of the centre of the county that the two Avons 
and several tributaries of the Thames take their rise. 
From this plateau the country slopes northward to the 
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Upper ThameSi eastwards along the Kennet, southwards 
to oalisbury, and westwards along the North Avon The 
rainfall of this region is now observed at twenty-eight 
stationsj and the daily amounts are printed in exienso^ 
and the eye readily notes the maximum monthly fall^at 
each station, these being printed in thicker type. On 
each monthly sheet the means of the previous ten years" 
observations are given for the ten stations at which 
observations have been made for the whole of that period 
The mean annual rainfall of these stations for the past 
eleven years is 32 14 inches, the monthly maximum being 
3 49 inches in October, and the minimum i 82 inches in 
March As contrasted with the more strictly central 
districts of England, the summer rainfall is relatively less, 
and the autumnal and winter rainfalls greater , and as con- 
trasted with places more open to the Atlantic to west and 
south-westward, the rainfall is relatively greater in summer 
and less in winter At seventeen stations observations have 
been made for at least six years, at which, if the averages 
be struck for the eleven ycar^, di/Teienliating where neces- 
sary, the largest mean rainfall is seen to be 40 32 inches 
at Corsham, near the summit of the long ridge separating 
the North Avon from its tributary Hox Brook, and the 
smallest 29 76 inches at Fen Hill in the noith on the high 
ground between the Thames and its tributary the Cole , 
— the former being one of the heights most open to winds 
from the Atlantic, and the latter one of the most shel- 
tered heights from these winds As regards annual 
amount and variation with season and configuration of 
surface, the rainfall of Wiltshire curiously resembles that 
of Dceside, Aberdeenshne An excellent map showing 
the stations and their heights and the physical features of 
the county accompanies the Report 

Pheasants ' their Natufal Htsfoty and Practical Manage- 
ment By W B. Tegetmeicr, F 2 S Second Edition, 
greatly enlarged (London The Field Office, 1881.) 

Mr. Tegelmkilr is so well known as an aulbority upon 
pigeons and poultry of all kinds that everything which he 
writes on the subject of these birds is sure to be received 
with attention, and it is therefore scarcely a matter of sur- 
pnse that a second edition of his well-known “Pheasant’* 
book should have been called for The work will be 
found invaluable to any one projecting the cultivation of 
pheasants either in the covert or in the aviary. After a 
brief review of the habits of pheasants in a wild state, the 
author gives ample information as to their management 
in preserves and in confinement, and also discusses the 
much-vexed (question of the gapes and other diseases to 
which these birds are subject The second portion of the 
work is devoted to the natural history of the common 
pheasant and its allies which are suitable for introduction 
into our woods, and also treats of the more gaudily- 
coloured Golden Pheasant, MonM, and other species 
adapted for the aviary Valuable experiences of the 
rearing of these birds and their habits in confinement are 
given by Mr. Tegetmeier, who seems to have spared no 
pains to make his book interesting and instructive. The 
illustrations have been executed on wood by the well- 
known artist Mr T. W Wood, who has evidently studied 
the birds in a state of nature ; and although the plumage 
of the pheasant family does not lend itself readily to this 
style or illustration, the attitudes of most of the birds are 
happily rendered, while some of the figures representing 
the “showing off** of the male birds are excellently 
conceived. 

Nach Ecuador, Rnsebilder. Von Joseph Kolbcrg, 
S.J. Zwcite vermehrte Auflage, mit emem Titelbild, 
140 Ilolzschnitten und einer Karte von Ecuador 
(Freiburg- im-Brcisgau 1881.) 

The Archbishop of Quito proceeded to Rome m 1869 to 
attend the meeting o 7 the Vatican Council, and he bore 
with him a commission from Don Garcia Moreno, Pre- 


sident of Ecuador, to obtain powers to establish a Poly- 
technic School and College for the Republic As a result 
he sent to Quito, in 1870, t\^o Germans and one Italian, 
members oT the Society of Jesus, who should lay the 
foundation-stone of the establishment, and in 1871 Joseph 
Kolberg, the author of this quarto volume, followed 
The murder of President Moreno in August, 1875, gave 
a death-blow to the new institution During the five 
years of his sojourn in the country Kolberg had been in 
the habit of sending home notes of his various lours, 
sketches of the manners and customs of the people he 
met with, and this in a somewhat methodic manner, as 
might be expected from n professor of the highei mathe- 
matics These notes and sketches were published from 
time to time in a publication called S/nnnten aus Mana- 
Loihy and they embraced among others an account of the 
voyage out, of a visit to Chimboraro, and an account of 
the catastrophe of Havra (1868), and incidental to these 
latter chapters the author introduces a theory of volcanic 
eruptions which he evidently thinks the best fruit of his 
visit to Quito All these varied sketches and others on 
the natural history and geography of the country were, at 
the “request of friends,” re-publi shed in one handsome 
illustrated quarto volume, which was indeed to h.ave been 
dedicated to President Moreno, but is now dedicated to 
Ins memory The first edition was edited by the author’s 
friend, R Cornelly, SJ, and was published in 1876 
The present edition, whuh has been corrected and en- 
larged throughout, has been published under the author's 
own superintendence Some of the w'ood engravings arc 
new and interesting , others, such as those representing the 
flying-fish and the Coral Island, have well served their 
generation 

Setond Repot of the United States Entomological Com- 
mission for the Yeais 1878 and 1879 With Maps and 
Illustrations 8vo, pp 322, and Eight Appendices, pp 
74 (Washington. Government Printing Office, 1880 ) 

This Report of the three Commissioners (Prof Riley, 
Dr Packard, and Dr Thomas) appointed to investigate 
the ravages of the “ Rocky Mountain '* and other locusts 
fonns a handsome volume, got up in the exhaustive and 
elaborate manner so marked in all the U S Government 
publications It is exceedingly difficult to give an ade- 
quate notice in a short space, on account of the varied 
nature of the subjects touched upon. Our readers will 
gather from this remark that “ Economic Entomology " in 
the proper sense of the term by no means occupies the 
entire volume, nor is it entirely confined to the ‘ ' Rocky 
Mountain ’* pest in particular A large portion is occu- 
pied by an elaborate investigation of the habits of migra- 
tory locusts in all paits of the world, gathered from a 
host of publications, some of them of ancient date The 
connection of meteorological influences with the migra- 
tions and development of North American locusts is 
fully examined Chapters IX to XI treat on the 
anatomy of the locust, and form valuable contn- 
butions to the anatomy of insects in general, such 
as one would scarcely expect to find m a report of 
this nature; of these Chapters IX and XI are by Dr 
Packard, and treat of the air-sacs and brain respectively , 
X is by Mr Minot, on general histology ■ these are illus- 
trated by excellent plates The "economic’’ chapter') 
are more especially by Messrs. Riley and Thomas, and go 
exhaustively into the question, more especially as to 
attacking the insect in Us breeding-places, experience 
proving that war waged against the migratory swarms is 
comparatively useless ; in connection with this, sugges- 
tions of a very broad nature are made. The Government 
IS advised to encourage settlement of waste lands and the 
making of railroads conducing thereto, to induce broad 
schemes for irrigation, lo guard the present timber, and 
encourage the planting of forests, to eflecl judicious 
burning in the breeding-grounds, covering about 400,000 
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square miles as now estimated, lo institute efficient 
^sterns of observations and warnings, &c., &c Prof. 
Kiley treats on the natural enemies of the locust, and 
illustrates the chapter by a remarkably well-executed 
plate The general conclusion arrived at is that the evil 
may be matenally modified, although utter extermination 
15 out of the question. 

The lengthy appendices give replies to the official 
circular from those interested, in widely-separated dis- 
tricts, often showing great practical and frequently scien- 
tific knowledge, sometimes combined with the illogical 
conclusions at which agriculturists often jump Then 
there is list of species of locusts, &c , collected in the 
Western States in 1877, with descriptions of new species, 
worked out by Mr Sciidder ; the plate illustrating this is 
not so good as usual, and scarcely sufficient for scientific 
pui poses A general bibliography of locusts (chiefly com- 
piled by Mr B Pickman Mann),fiom 1542 forwards, must 
have occasioned great labour, and is correspondingly 
valuable. Other appendices treat on the flight of locusts 

S translated from the Italian) , on a journey to Utah and 
daho, by Dr. Packard ; and a translation of Yersin’s 
researches on the function of the nervous system in Artic- 
ulates The six large folded maps on thick paper seem 
to be admirably adapted to illustrate the points to which 
each is directed- 

We do not think it is pretended that some of the most 
useful chapters from a scientific point of view have any 
special, or even indirect, bearing upon the subject of 
Economic Entomology The investigation of a locust's 
brain, for instance, will hardly reveal the mental condi- 
tion of the insect, and show us why it is prompted to 
migrate or be so maliciously inclined towaids destroying 
the hopes of the agriculturist We prefer to regard these 
portions of the report as an outcome of a liberal endow- 
ment of research, the application of which to the nominal 
subject for inquiry is not too rigidly enforced 

LETTERS TO THE EDITOR 

[ The F dUor does not hold himstlf responsible for optmons expressed 
by his lontspondents Neithtr tan ht iindntakt to return^ 
01 to corrtpond ivith the ivntas oj, rtjuttd manuurtpts 
No not XU f r taken oj anonymous com mun tea/tons 
\The Editor to gently requests correspondents (0 keep their letters 
n, short as possible The pressure on his spate ts so great 
that ft is impossible othenoise to ensure the appuiiance n^en 
of eommuntcahons ton taming interesting and neroel facts.'\ 

Laurentian GneiBB of Ireland 

Allow me to stale Ihut since writing the notice which 
appears m Naiure (vol xxiv. p. 8l), I have found that white 
rijhlallme marble has been describ^ by Sir K I Murchison 
jful IVof Ceikie as occurring m (he Laurenliaii gneiss of Loch 
Maiee, in Scoiland 1 had o\crlookcd thii statement, and was 
under the impression (hat limchtone was absent fiom the bcottish 
I.uiicidian area. Its occurrence 111 both countries ccmstitutea an 
additional point of resemblance. EnWARli Hull 

Geological burvey of Ireland, May 31 

RcBonance of the Mouth-Cavity 

Will you give a place in Nature to the inclosed klter 
which has just reached me? The writer la an organist and 
teaclier of music of great repute m the North of England. The 
experiment B which he describes wiU, I believe, interest many of 
}our readers as much ts they do me. 

Trinity College, Cambru^e, May so hEDLEY Tavlor 

My Dear Kir, — Travelling the other day by express from 
SCNirbtiroiigh to London, 1 found myself nnconciciously moving 
Rty lipi as if whistling a tune, whloh however I was not actually 
doing. Without any other action than the simple movement of 
the Iqia, I very dislincdy heard diflcrent sounds in my mouth 
Fmevering In the practice of this discovered power of pro- 
ducing sound, 1 soon accomplished a fairly satisfactory perform- 
ance-audible only to myself— of " Home, sweet home.” 

As soon as the train came to a standslill I found myself 


powerless to repeat the performance, for there was then ne 
response to the contortions which by this time had attracted the 
Attention of my fellow-poABcngcrs, who doubtless thought that I 
wu being conveyed to a lunatic asylum. On resuming our 
former speed the ''power of bound” once more responaed to 
my cflbris 

At once 1 perceived that I had made a discovery of which I 
had never heard or read in any of the numerous works on 
acou<itics that I have studied I perceived that I could single 
out different sounds from the noise of the train by a simple 
alteration of the size of the resonance-cavitv of my mouth. 

On my retnm home it occurred to me that the force of vibrE- 
tlon in the air from the note of a harmonium might be able to 
set up a sympathetic resonance of the mouth. To my delight I 
found that 1 was nght. 

It is known that if a tuning-fork of proper sue be held to the 
open mouth the latter can be 50 shap^ as to give a powerful 
resonance ; but 1 believe it is not known that the mouth for any 
sound (above about middle C to or g'*') is able to give a very 
distinct resonance 

Further experiments showed me that not only can the primes 
of notes witliiii this limit be heard, but that any of these sounds 
are veiy clearly heard when they are upper partials of low notes. 

This can be tested at the harmonium. Holding down, say, G 
on the first line of the bass, the third and following partiols up 
to about the fifteenth, can be most clearly heard The same 
held good when I experimented with men’s and boys' voices. 

But the mobt striking results were obtained at the organ 
Holding the low L of the 8 ft trumpet, the partials from / Lo 

/ were most bright and clear Other stops, according to their 

scvernl qualities, yielded corresponding results I tried in vain 
ho\sever to obtam resonance for a differential and bummational 
tone. 

When the upper partiols of a compound sound are generated 
in the mouth, the sounds are so near that with careful adjustment 
beats come out very clearly 

It Is well however to observe that the force or weakness of any 
single sound thus obtained depends greatly upon the distance 
from the source. John Naylor 

Scarborough, May 13 

Suggeation Relating to the Kew Standud 
Thermometers 

I should like to suggest, through your columns, two slight 
changes in the nianufaclure of the Kew standard thermometers, 
which 1 Hunk will commend themselves to any observers who 
ofren have occasion to use these beautiful instruments 

I, Ihe calibrating chamber at tlie top of the therm imcter is 
now made as lu the figure, where cab is the capillary column 
which expands at a into the cabbratin;; chamber. Instead of 
being rounded off at d the capillary column is continued a '-hort 
distance to b Thi'i causes senuus inconvenience in the trans- 
portation of the instrument, or in its calibration, because a small 
particle of mercury rcaddy detaches itself from that in the 
chamber /i, and once in b with a cushion of air between it and. 
the remainder of the column, nothing but heat vill dislodge it. 

It does not ret^mre very great skill on the part of the glass- 
blower lo form the chamber a by means of the pressure of the 



mercury itself against the walls of the capillary column. The glass- 
blower, as i<i perhaps well known, can sollen the finished ti%e at 
Of and while the glass is in this condition the gentle application of 
the flame to the bulb will force the mercury into the part at a, 
and the careful anplication of both flames will then form a pear- 
shaped cavity of a form which will not retain a partide of 
mercury, and 1^ exceedingly convenient in use. 

2 It IS often desirable to hang th«e thenhometen in a com- 
parator or other place, and it would facilitate this if a glass ring 
were attached to the upper end, as is the oaie with the ordinary 
chemical thermometeni. It is lo be observed that the plane of 
this ring should be parallel to the enomellmg In the tube. 

It 18 often convenient to know the kind of glass used 11 the 
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Lube, and the dote of hlliDg Something more exact than the 
oommercial name of the gloss would be needed in stating the 
former, but both of these porticulora might with propriety be 
enffraved on the tube. Leoicaiid Waldo 

Yale CoUegej New Haven, May ii 

**How to Prevent Drowning" 

One further hint may be added to those of Mr. MacCormac. 
It ia as Mmple as piactical, although it may not have been Lefore 
recommended m print. 

When a person u thrown into the water from an elevation the 
body sinks for a time, and may not nse qmckly to the <;urface to 
permit fresh breath to be taken. In that case shut the lips firmly 
to prevent the escape of the breath, and swallow the breath 
This u the art of the diver; it comes naturally to him when he 
Bceks to prolong lu& stay under water , but it may not as readily 
occur to one unskilled in diving, whose only desire is to reach 
the surface. The set of gulping down the breath may be 
repeated three or four times, and thus protract the chances of 
escape. 

Although every one may tread water, fresh or salt, Mr, Hill 
Is undoubtedly right m saying that all cannot float upon fresh 
water without assistance from thcjr hands or feet. Not one in ten 
con do so. When the swimmer shows his toes atove the hurfocc 
his hands are in constant action below, turning half-way round 
from the wrist and back again, to diangc the fulciment. 

Wm. Chappell 

Stratford Lodge, Oatlands Park, Weybridge Station 


The bathmg — I might almost say the drowning — season is 
now about to begin, and many lives will unhappily be lost As 
the human frame, bulk for bulk, is lighter than water, all that 
ia needful to save life is to permit the body to sink until it shall 
displace os much water as equalh the hodya weight Then 
addle gently, as the lower animals do, with hands and feet, the 
ead being held erect, wherever it is desued to go. This direc- 
tion being earned out ls absolutely all that is needful under 
ordinary conditions to preserve life. Thc^e few directions 
ought to be stuck up in every bathing-place — every boatmg- 
ond skaling-place — in the three kingdoms. Children in 
every instance ought to be made to tread water from the 
earliest age, say in shallow '^late baths with blood- u arm 
water, or, when convenient and suitable, in some river, pond, or 
in the open sea. A leather belt with nng, and a stout rod with 
line and hook, are employed by Portuguese mothers to instruct 
their children. The mother, rod in hand, stands on the brink , 
the child learns in the water. In Fans swimming-schoola the 
same procedure is resorted to. The business cannot be begun 
too iioon. I saw mere mfanb. Bu><taming thenu elves perfectly m 
the tepid waters of Afncn. Treading water is far safer than 
Ewunming in a broken ecb, Every adult, man or woman, who 
hoi not practised it should begin. Once the conviction instilled 
that the body u lighter than water, the risk of drowning is 
reduced to tcro. The process involves no uncertainty, no debiy. 
Very different from swimming, it can be acquired at once 
Belfoit, May 25 Hknry MacCormac 


Optical Phenomenon 

Mr. Murphy's experience, described in Nature, vol uiv 
p» 80, u general enough. It was observed by Fediner jn i860, 
and 11 now commonly associated with his name, though Prof. 
Brucke of Vienna had also seen and explained the very iiame 
phenomenon some years before that. Nor was he the first, for, 
according to Anbert, there is a still earlier account due to Brewster 
In Poggendorff s Annalen for 1833. 

Fechner|a side-window expenment, os it is called, is best seen 
by employing a scrap of while paper on a block ground, or vum 
wnd, the eym being accommodated for some other distance, so 
that double images of the paper are secured. Care must aho be 
taken that the light from the window enters the nearer eye only 
tbro^h t^ Bclorotic, so os to receive a reddish tinge. This dif- 
fused reddish light roBderi the eye oAer a short time compara- 
tively lAsensilive to red, ao that the k^t rcllectcd from the white 

E appws greenish, the block paper alone, from which no 
IS reflected, appearing of the reddish tinge. In contrast 
:hlf, in the other eye, which is sheltered by the nose from 
the window- light, the white light appears reddish, and the black 
greenish. Some little time is required for the illuminated eye 


to be exhausted for reil bef ure the contrast is veiy stnkiTqj;, 
Such Brucke's explanation, but who will explain In us this 
"subjective phenomenon of contract ” ? James Ward 

Trinity College, Cambridge, May 29 

An Optical Illusion 

Ip your correspondent, Mr. William Wihon, mil refer to 
vol xxKiii of the '* International Scientific .SeiiLS,” page S6, he 
Will find given by Prof. Le Conic a full description and cxpla- 
ualiou cjf tl e ocular illuMOn to which he refers u\ his letter 
(NaIURL, vol XXIV n. 53). The cxplanalion is nUntiCid with 
that given by yourself Samuel Drew 

Chapel town, ShcfTicld, May 24 

Occurrence of Neolithic ImplcmentB at Acton, W 

It may interest your readers to know that I discovered, h^t 
week, on the surface of a field south of the Pritjry at Acton, an 
abundance of Neolithic implements, precisely similar as re^aids 
form, tyjie, ^>126, and material to those which occur so abnndanlly 
in the neighbourhood of Betr and Sidmouth, in Devonshire. 
They occur also on a large field on ihe hill at AcLon, e t of the 
Wilesden Railway, and are formed of grey or black chalk flints, 
which — c)r the implements — have been imported. On a field outh 
of the Priory T found a flat, circular, grey, quartzite, beach 

E ebblc, derived pnsMbly from the Biintcr Cong] omcratc id South 
levon, similar to those of the Dorsetshiie and Devcinshire 
coasts Such pebbles are of frequent occurrence on the surface 
of the fields in the Neolithic districts of Beer and Sidmuiuh, 
and have been used as hammer stones and Tmssile<<. The asso- 
ciation of this pebble with implements like in every respect to 
those of South-liast Devonshire is veiy remarkable 

The occurrence of palaeolithic implements m the drift of Acton 
has been known for some yeari. They occur in remarkable 
abundance 111 the high level gravels of this locality as well as in 
the low level gravels of Hammersmith, and one canmd fad to find 
in new ly-sprcad gravel examples of Llie minor implements, such 
as flakes, drills, ike , and occasionally larger implements, A 
»;crjeB of the neolithic implements of Acton I purpose dcposUing 
111 the jermyn Street Museum. Their discoveiy at this locality 
confirms the conjecture I had formed that neolithic iinplemeiits 
might occur m tbelhames Valley, from having found imple- 
ments of nenliihic tyj-C in Ihe drift, into which they may have 
got wafclicd. S^]L^LER Geo. 1'ercj-val 

21, NotOng Hdl Square, W , May 20 


Birda Singing during Thunder 

A THUNDER-STORM of great seventy pc^ssedover u^, travdling 
round frnm west to south, between 4 lud 8 o'clock p in , May 
28, and killing a man in the open air three miles from my resid- 
ence. The thermometer stood about 70” all the while. Uiiiing 
the storm, and even when the lliunder jic-ila were loudest, the 
chaflirches kept singing, and the blackbirds’ notc^ allemalcd 
with the Ihunrter-clapi The ram was moderate, and as the air 
filled with insects and perfume, the swallows I ept busiljr, 
skimming even while forkeil liiiliLiiing W'ls flashing Horses in 
the fields however exhibited ayiDpLoms of terror. ] Shaw 

Tynroii, Dumfriesshire 

Fire Balls 

I HAVE read with great interest Prof Tan's lecture on 
Thunderstorm'', and have had recalled to mind a singular fii c- 
ball which I had the fortune to see some years ago during a 
thunderstorm m Portugal I have a perfect iccolleclion of the 
phenomenon withoat referring to my journal of tint date 

I was standing m a window on the seconrl flour of the H6tei 
Braganza (in Lisbon), which stands close to and high above the 
Tagus, and bad an unbroken view of the iiver, Tliere occurred 
a flash followed by an inJitontancouF crash, hut tlie tail of the 
flash, however, gave origin to two balls, w hicli descended sepa- 
rately and not (ar apart, towards the nver, and when quite close 
to, or in contact with the water, burit In rapid sequence, with 
explo'iona which might have been the crack of doom. 

Sumatra, Apnl Hknky O. Forbes 


|Sound-Produclng Anu 

In Nature, voL xxu p. 583, which has lately reached me, 
I read a letter from Mr, Peal on sound- producing ants, and’l 
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CAU corroborate hjs obserrations. It is nearly two years jiince I 
notol this fact in a species of Folyrachis^ which makes its papery 
ncsb on the under side of bamboo leaves. Tlie noue, resem- 
blinff very heavily- falling ram, is caused by the insect striking 
the leaf by a series of spasmodic taps, both with lU head and 
with the extremity of its abdomen, which it injlfxa while ro 
doing. 

I came on a second large brown species in September last in 
Sumatra The noise which, os m the case of the PolyrachU^ 
resembled heavy ram, could be heard a long distance oiT What 
struck me mo t about this species was the tingular synchromam 
of the movemerila. These ants u ere siiread over a space perhaps 
a couple of yards in diameter un the stem, leave", and branches 
of a great tree which had fallen, and not within sight of each 
other j yet the tapping w as set up at the same moment, con- 
tmued exactly the ^ame space of time, and stopped at the same 
instant , after the lapse or a few seconds all recommenced at the 
same instant The interval was always of about the same 
duration, though I did not time it ; each ant did net, however, 
beat synchronously with every othei in the congeries nearest to 
me; there were independent tappings, so that a sort of tune 
WAS played, each congeries dotting out its own music, yet the 
beginnings and endings of these musical parties were strictly 
synchronous. Henry O, Forhes 

Sumatra, April 


The Pitt-RiverB Collection Bell-Clappera^the Tooth- 
Ornament 

In the account lately given in your columns of the Pitt-Rivcrs 
Anlhropolngical Collection I Hncl it stated, in >speaking of bcHs 
"The clapper is a late addition to the bell which does not exi>,t 
m Japan or China ” When m West Java a year ago I saw in 
the possession of a gentleman there a bronyei?) bell dug up on 
the site of one of the old Hindoo settlement", of which now only 
the graves remain It had lost the clapper, but the hook, to 
which 1 have no doubt a clapper originally was attached, existed 
still, The form of the bell was uiuUi Ukc tho'^c figured by 
Ralilcs in liii " History of Java " 

111 iiueaking also of the development of ornamentation reference 
IB made to the W put tern. In the T^ampongs this is the most 
common and almost the only ornamentalion. Its origin may 
possibly be as Mr Low suggests ^ Init farther up the country, 
where adornment is more frequent and varied, I find a very 
common pattern to be a circle ornamented all round the circum- 
ference with this toolhcil design, evidently, I think, representing 
the sun, and it m not imprubabJe that on the circle being dropped 
where it could not well be introduced the " tnoth-oinament 
alone was retained 

Once travelling near Lake Dcon, in the W'est c f Scotland, I 
entered a lonely but amid the mountains, where a woman was 
washing the doormat least Ihe '-tone^ set in it, for they were let 
into the mud at consideiable distances apart As she finished 
each stone she ornanienlcd it with a piece of pjpecUy with con- 
centric tirclec, combining, where the stone was larger, two of 
these concentric ornaments into one by a stalk — as of a stem with 


two Aow er^ on it 



Did she still unwittingly retain the 


ornamentation of the European Dron2e Period ? 

Sumatra, April Henry O, Forbes 


ON TOTAL SOLAR ECLIPSbS OCCURRING 
BEFORE THE END OF THE PRESENT 
CENTURY 


at various times during the last six years we have 
given in our ‘'Astronomical Column " particulars 
(including elements) of most of the total eclipses of the 
lun that will happen before the close of the nineteenth 
century As the attention of many astronomers may soon 
be directed to arrangements for observing the eclipse on 
May 17th, 1882, we present here, in a collective form, the 
principal characteristics of such phenomena dunng the 
interval in question, which are lilcely to possess special 
interest under the circumstances. We shall refer to 
twelve eclipses, commencing with that of the ensuing 
year. 


(1) 1882, May 17. — The most accessible positions on 
Che central line will be in Upper Egypt and tne extremity 
of the peninsula of Sinai about Sherm, but the duration 
of totality will be greater in the vicinity of Teheran 
Where the central eclipse crosses the Nile, totality will 
commence at about 8h jjin, a.m local mean tune, con- 
tinuing im I2S. According to General Stebnitzki’s recent 
determination of the geographical position of the appara- 
tus-room of the Indo-European Telegraph at Teneran, 
the central line will pass 8' to the south of it, and here 
the duration of total eclipse will be im 44s, which may 
be considered the longest available on this occasion , the 
sun*s altitude will be 67° The central eclipse passes off 
the Asiatic coast near Shanghai, running about 18' north 
of that place , a direct calculation for Shanghai shows a 
partial eclipse only, greatest at Jh 21m pm , magnitude 

0 996, while at the neigh bouiing meteorological observatory 
of Zi-ka-wei, the eclipse is also partial, magnitude 0994 
On the central line m the longitude of Shanghai, the total 
eclipse continues only 35s. with the sun at an altitude 
of 18" 

(2) 1883, MAV 6 — In this case we have an eclipse where 
the totality will extend to nearly six minutes, but unfortu- 
nately this lung duration falls upon ihe Pacific Ocean, and 
it does not appear that there is any land where U can be 
observed By the Admiralty chart of the Maiquesas, a 
duration of 2in 53s might be available on the Island 
Fetou-houhou, or Chanel Island, the sun at an altitude of 
63^, and totality commencing about oh 42m, local mean 
tune. At the head of Anna Mana Day, Nouka^hiva, 
there is a partial eclipse only, magnitude 097 The 
ccntial line lies wholly upon the Pacific greatest duration 
of total phase 5in. sos in about 147^ W and 9' S 

(3) 1885, ScpiEMDER 3 — Observable m New Zealand 
soon after sunrise In the longitude of Wellington the 
duration of totality will be im 555 , with the sun at an 
altitude of 15^, at Wellington itself the duration will be 
hardly 40s., the central line passes some forty-five miles 
to the north. The greatest eclipse falls in inid-Pacific in 
58" S. latitude, 

(4) 1886, AULiUST 29 — Totality will continue longer in 
this eclipse than in any other occurring within the interval 
which we aie considering, but again it will happen that 
the greatest durations fall on the ocean, m this case upon 

1 the Atlantic. At the southem extremity of the Island of 
Grenada, or in 61° 35' W. and n' 59' S tliere will be a 
total eclipse with the sun at an altitude of nearly 20'’, 
commencing at 7h, loni a.ni luc.il mean Lime and con- 
tinuing 3m 15s. In 14'' 13' W. and 2*^ 58' S the sun will 
be upon the meridian at the middle of the eclipse, and 
totality will last for 6111 27s The central line meets the 
African coast in about 12° 14^ S and here the duration of 
the total phase will be about 4in. 38s , with the sun at an 
altitude of 39" [This eclipse is a recurrence of that of 
1868, August 18, when the central line passed across 
Hindostan from nearKolapore to Mas ulipatam, where the 
duration of totality was 5m 45s , but attained a maximum 
of 6m. 46s on the west coast of the Gulf of Siam At 
its next recurrence, 1904, September 9, the total phase 
continues 6m. 19s but in mid-Pacific longitudes a little 
south of the equator. On September 21, [922, though 
there is no land where the totality will be longest, a 
duration of about 3^ minutes will be available on the east 
coast of Australia J 

(5) 18B7, August 19. — It was long supposed that the 
central line in this eclipse would extend to England, but 
it appears to commence in ii°39'£ and 38' N. It 
will be most favourably observed in Asiatic Russia, but 
some fifty miles north of Moscow the total eclipse will con- 
tinue 2m 30s. with the sun at an altitude of 17°, and this 
is perhaps the most westerly station that observers should 
be induced to fix upon. In Moscow the duration would 
seem to be about one minute At Berlin the sun will be 
totally eclipsed immediately after nsing. On Lake Baikal 
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totality will continue about 301 389 , with the sun at an 
altitude of 50'' and near the meridian 

(6) 1889, Dfxemblr 22 —The greater duration of 
totality in this eclipse falls upon the Eastern Atlantic^ but 
where the central line meets the African coast in Angola 
(about lo'" 6" S.) It continues 3m 355., with the sun at 
an altitude of 56', At Dndgctownj BarbadoSj totality 
commences about 6h. 47m A,M,j with the suu at an 
elevation of and continues im. 48s. 

(7) 1892, April 26. — Almost entirely an ocean track on 
the South PacihCj commencing indeed in the Antarctic 
Ocean at a latitude of upwards of 75° an impracticable 
eclipse, though the duration of totality attains a maximum 
of more than four minutes, 

(8) 1893, April 16 — Probably, all classes of observa- 
tion considered, this will be the most favourable eclipse 
occurring before the end of the century On the west 
coast of South '\mcricn, rather less than a dcgiee north of 
Coquimbo, where the sun will have attained an altitude of 
24°, totality will continue nearly three minutes, com- 
mencing about 8h. 14m am hence the ccntial line 
traverses Brazil, passing off the South American continent 
near Ciara, and nere the sun, at an altitude of 77"", and 
near the meridian, will be totally eclipsed 4m 44s , or 
within a second or two of the longest inteival possible on 
this occasion Perhaps the central eclipse may pass about 
10' north of Ciara, After traversing the Atlantic it enters 
Africa close to Bathurst, at the mouth of the Gambia, 
where the total phase still continues about four minutes, 
thence through Central Africa to a point fiom 4° to 5° 
west of Khartoum, where it leaves the earth From these 
circumstances an extended course of observations may be 
expected 

(9) 1894, Septemher 28 — On this occasion we have 
either a sca-track or a passage over inaccessible regions, 
except that the eclipse may ultimately be found to be 
total in the Seychelles , the tabular position of the moon, 
upon which our calculations referring to this phenomenon 
are founded, perhaps admitting of alteration to the 
amount required The central line commences in the 
middle of Africa just north of the equator, leaving that 
continent near the Juba River, the mouth of which js 
almost upon the equator ;in the longitude of Mahd 
in the Seychelles it appears to pass about 38' to the 
south. The maximum duration of totality occurs in 
about 86° E. and 34'’ S , and is close upon two minutes 
From this point the course of the central line is in the 
diiection of Macquarie Island, near to which it passes 
off the earth, without, so far as a preliminary computa- 
tion enables us to say, certainly encounteiing land after 
leaving the African continent 

(10) 1896, August 9 — Stations will doubtless be 
found for the observation of this eclipse, as although in 
the first half of its course, at least, the tiack lies at con- 
siderable northern latitudes, the season of the 5 ear is 
favourable. The central line enters Norway, near Tana 
in Fmmark, and in 28° 46' E and 70° 31' N the duration 
of totality is im 43s with the sun at an altitude of 15“. 
After rising to a still higher latitude the central eclipse 
begins to descendj until we find it occurs with the sun on 
the meridian in about 112“ 21' E. and 65' 38' N , and the 
latitude continues to diminish until the total phase leaves 

earth. In 136“ 21' E and 51° 5' N , near the Amoor 
River totaliu continues 2m. 385. with the sun at an 
altitude of 4o". The total eclipse may be obsei^ved also 
in the northern parts of Yesso, Japan, but docs not 
afterwards meet land. [This will be a recuncnce of the 
eclipse of 1806, June 16, observed by Bowditch in 
America, of that of 1B42, July 8, well observed in the 
South of France and In Italy, and of the ''Himalaya 
eclipse of 1 860, July 18, when a numerous party was 
conveyed to the aouth-west of Europe m H.M.S. j 
there meeting with observers from ail parts 
of the Continent, and unitedly putting upon record 


important details of the phenomena observed. Its last 
recurrence was on July ^9, 1878, when so good an 
account of it was given in the United States by American 
and European astionomcrb ] 

(11) 1898, Jan l ARTi 22 This eclipse may be well 
observed in Hindustan, where the rcnira] line enters the 
peninsula in about 73^ 25' E and 16 3S' N , totality will 
commence at oh 45m, and continue about zm Cs It 
commences in Senegauibia, and leaves the earth in East 
Mongolia Although man) obscivations m.iy probabl) be 
made in India, it will be seen that the duration uf the total 
phase IS comparatively shoit 

(12) 1900, MAY 28. — The central line entering upon the 
earth in the Pacific in 18^ N traverses the south-east por- 
tion of the United States, fiom Louisiana (not far (roni 
New Orleans) to Norfolk, on the Atlantic coast, and at 
the point where it lca\cs the American continent totality 
commences about 8h 47m a m , and continues im 405 
with the sun at an altitude of 47^ Crossing the Atlantic, 
upon which the gieatest duration of totality fallj, it enters 
Portugal near Ovan in about 40^ 49' N , and here the total 
phase continues im 305 , with the sun at an elevation ol 
42“ The eclipse ma) be well observed m Portug.il and 
Spain; at Alicante totality lasts iin iSs This eclipse 
will be a recurrence of that of May, 1882, and the available 
durations of totality, U will be seen, are about the same on 
both occasions In Hallaschka^ EknufiLi Euhpsiu?H^ 
by an oversight, this eclipse is leprescnted as broad!) 
annular, the geocentric excess of the moon's seini-dia- 
metcr over that of the sun will be, however, about 9", 

The following table exhibits the approximate positions 
of beginning and ending of total phase, and of the central 
eclipse at apparent noon, for the twelve cclipsts included 
in the above remarks — 


Yeur 

1B82 

1883 

18S5 

1886 

18B7 

1S89 

1892 

1S93 

1894 

1896 

1898 

1903 


CcDlr.il Dricintun^ 

3*1 W 10 7 N, 
15s 9 t 34 8 S 
156 9 E 40 9 fe 
79*6 W. 9 9 N 
II 7 F. 51 6 N 
78 9 W 15 4 N 
144 I W 76 I .S 

95 7 W. 36 3 h 
26 9 E I 7 N 
1 o W 63 5 N 
10 o E iioK 
n6 6W iSoN 


ToUl ht Appnrcni 

N oiiii 

1 63 8 K 38 S N 
' 147 2 W 92 S. 
, 1 38 7 \V 57 7 S. 
14 2 W. 3 0 N 
1023!' S38N 
6 s W. II I S. 
138 7 W 07 3 h 
36 fi W 10 S. 
^•6 J K 34 3 '5 
I 113 4 b 65 6 N 
68 a b 12 9 N 
I 44 8 \V. 45 o N 


Central tndmg 

*3® 9 K 25 5 N 
86 9\^ 13 6 S. 
75 6 W 74-6 h 
47 3 V 22 o S. 
173 8 L 24 5 N 
60 9 E 6 9 N 
Sr 7 W 38 4 b 
28 6 J' i6'4N. 
i6j or 56 4 s. 
179 I W 18 6 .N 
119 3 L 45 9N 
31 S E 25 4 N 


A CHAPTER IN THE HISTORY OF THE 
CONIFER.E^ 

The CUPRESSINEAi 

'^HESE are classed as tbe fiist tribe of the Conifer® 
A in Hooker's "(icnera Plantarum," wherem seven 
genera are recognised The Cupressmea; are large trees 
or shrubs, very resinous, with small scale-like leaves 
The cones arc small and globular, and composed of six, 
eight, or rarely ten peltate and persistent scales, except 
in the juniper, in which they coalesce into a fleshy galbu- 
lus or berry The seeds are small, compressed, frequently 
triangulated, and, except in Juntperus and the Biota 
section of Ihujiif provided with small membranaceous 
wings at the angles The order comprises many of the 
hardiest shrubs in existence 

Their origin can possibly be traced back to the Per- 
mian genus and they seem to have become the 

preponderating tribe during the Jurassic and Wealden, 
to judge from the prevalence of wood known as Cupress- 
inox) Ion The earlier forms, described as Widdnngton- 
ii€s, Echinostrobusy Thuyites^ and ThuyopsiSy though of 
great interest arc still imperfectly known, even from the 
Cretaceous, but with the Tertiary period most of the 

' Conlinucd Tram vol. hxiu, p, 414 
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exiBtinz genera appear, apparently as completely differen- 
tiated &om each other ab at the present day 

A few of the Cupressinex, as cypress and some of the 
junipers, inhabit swamps or places liable to inundation, 
while other species of the same genera seek out the 
loftiest mountains and excel almost all other shrubs in 
hardiness, the jumper and cypress being found m Central 
Asia at altitudes respectively of 15,000 and 16,000 feet 

Many of them seem able to adapt themselves to a great 
range of climate Fitsroya^ a stately cedar 100 feet in 
height on the western slope of the Patagonian mountains, 
dwindles to a small bush a few inches high on the con- 
fines of perpetual snow, and the Chilian i^ibocctirusy 100 
feet high on the Cordilleras, dwarfs to a small bush m 
Magellan. Of all the genera, however, is the 
most hardy, extending itself as low scrub-bushes on most 
mountain chains to far beyond the limits of trees, and 
occupying to the south the barren rocks of Cape Horn 
(/. uviftra)^ and to the north penetrating Labrador, 
Newfoundland, Hudson's Bay, and Greenland (/ Cana- 
densii) 

Although of relatively less bulk than the Sequoia: 
or the Pines, some species attain colossal dimensions, 
as the Oregon red cedar, Thuja i^tgantea^ This tree, 
said by Gordon to be from 50 to 150 feet, and by 
Herschel 200 feet, high, seems actually to have reached an 
altitude of 325 feet, and a diameter of 22 feet, for a 
gigantic plank, exhibited by the State of Oregon at the 
Philadelphia Exhibition, wab btated to have been cut at 
118 feet from the ground from a trunk of these dimen- 
sions. Lihoicdms theumns exceeds 200 feet, and in the 
Himalayas the gloomy Cupressus torrulosa has been met 
with 150 feet in height and 16 tecl in girth at five feet from 
the ground 

The woods of many of the species are valuable— those 
of Fruielu columnans^ Calhtris q%i<idrivalviSy and some 
species of jumper being esteemed by cabinet-makers for 
furniture and veneenng. The mottled butt wood of the 
" Thuja of Pliny, and the “ citrus " of Horace commanded 
fabulous prices during the Roman Empire Cicero is 
said to have paid a million sesterces ^ (9000/) for a table 
made from ihis wood, and of two tables belonging to 
King Juba, and sold by auction, one fetched 1,200,000 
sesterces, although the largest recorded diameter is only 
about feet The wood is still turned into tazza in 
Pans, and examples of it arc pieserved in the Kew 
Museum Some of the most valuable gums, balsams, 
and resins, and amber are obtained from the tube 

The first, and pal^contologically most important, genus 
is Callhris This IS subdivided into four sections, by 
many authors recognised as distinct genera— (i) Pachy- 
Icpis or IViddriHgionta j (2) Tetrachnis or Ca/lttns 
proper, (3) Hexacltnts or hrenda^ and (4) Octodims 
The first section is doubtfully recorded as Widdring- 
tomtes^ from the Lias of Switzeiland and Wurtemberg 
and from the Wealden and Cretaceous of North Germany, 
and Kome in Greenland Wtddringtonia is definitely 
found at Aix and other Eocene localities of France by 
Saporta, in the Miocene of Oeningen, at Bilin, and ques- 
tionably so in the absence of fruits in the Greci^nd 
Eocene. It is now confined to South Africa and Mada- 
gancar. 

The second section, Calhtns proper, is distinguished by 
its cone formed of four truncated valves in pairs, and 19 
represented at present by a single species confined to 
Northein Africa Its fruits however are not only met 
wkh at Sheppey, but at Aix, St. Zachane, and Axmissan 
io France, and at Haring m the Tyrol 

Between this and the next section of CaUttns should 
be idaced, if cupressineous at all, the extinct genus (?) 
SeuPiosirotus of Endlicher, founded on Bowerbank’s 
figures of fruits with five valves each. 

The third section, Frenela, has a cone of six scales m 

■ Hooker, "Tour in Marocco," p. 389, 


opposite pairs, and is now entirely confined to Australia 
and New Caledonia, nearly two dozen species bem^ more 
or less known One of the most distinctly Cupressineous 
fruits yet met with fossil corresponds exactly with the 
Port Jackson C. Endlichcri^ but has eight scales, and 
therefore falls into the Octodims section, also Australian, 
but now limited to a single species. 

We have thus the most absolute proof that different 
sections of Calliiris flourished in these latitudes dunng 
the Eocene period, and therefore that the Palaearctii^ 
Ethiopian, and Australian botanical regions overlapped 
and intermingled to some extent at that time. Th^ do 
not seem, however, to have been present much to the 
north of our own latitude 

The genus Actinos frobus does not appear to have 
been found fossil except by Ettingshausen at Sagor 
(1B59), and even these two specimens seem very indis- 
tinct and much smaller than either existing species, and 
are ignored by Schimper in his list of species The 
existing Patagonian FiTZKovA has no known fossil 
representative. 

The fourth genus, Libocedrus, is distinguished by its 
flattened oblong cone of four to six leathery and very 
unequal scales, and by its thick scale-like and peculiar 
foliage. It occasionally forms very large trees, and in 
distributed over all but the Oucntal and Ethiopias 
regions,^ though the actual species have a limited range 
The range of Libocedrus in the Tertiancs is singular. 
It appears from below the London clay at Bromley, then 
completely disappears in Europe until the Miocene, when 
It reappears at Bilin, Schossmtz, Radaboj, Armissan, 
Sinigaglia, from near Bonn, from Monod m Switzerland, 
and the amber-beds of Prussia Anothci species, said 
to be allied to the Chilian tree, is found in the Eocene of 
Greenland As most of the species of Libocedrus inhabit 
considerable altitudes, even reaching the snow level, and all 
of them are hardy in England, it is fair to infer that prior 
to the London clay the climate (and this is borne out by 
the rest of the flora) was much cooler than during sub- 
sequent Eocene times That Libocedrus was really 
absent from temperate Europe during the latter part of 
^ the Eocene period 19 beyond all doubt, and diat we 
actually experienced a change in climaie such as had 
been inferred from the faunas of the Thane t sands and 
Woolwich and Reading beds is fully confirmed by the 
flora. 

Thuya has small ovate or oblong cones of 6-zo valvate 
unequal scales, and foliage somewhat similar to Libo- 
cedrus, though less symmetnc There exist twelve to 
twenty-one species, divided into live sections, and some 
forming trees that are gigantic The great majority 
are Japanese, but two species inhabit theNearctic regions. 
The genus first appears in the Arctic Eocenes, descend- 
ing into Europe during the Miocene, when it formed the 
vast ambcr-producing forests along the Baltic. The 
oldest beds to the south from which it is known, though 
it is rare there, are those of Armissan in France, and 
the late Miocenes of Marseilles and Tuscany. It 19 
unknown from England, and the Ckamt^y parties of the 
older Eocenes of Europe are now transferred to Sequoia. 

The sixth genus, the stately CuprERSUS, is only known 
fossil from two German Miocene localities. The existing 
species are mostly found in mountainous regions. 

The seventh genus, JUNIPERUS, is very extensive, and 
is present in every geographical region except the Austra- 
lian, being also one of the three British indigenous Gym- 
nosperms. It has been recorded fossil from Aix, Haring, 
and the amber-beds of Prussia, but the smallness of the 
fragments and the absence of any traces of berries renders 
Its occurrence, especially in the former localities, some- 
what doubtful 

The range of the fossil CuPRESSiNEiC, as ascertained 
throughout the Tertiaries, is thus seen to be perfectly 

' Afl reiuictwl Ly Wallace. 
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D&tural , the hardy genera are never associated with the 
more tropical Eocene floras, and the sub-tropical genera 
did not range farther north than the present temperate 
latitudes, nor extend into the later Miocenes Hardy 
mcies occupied these latitudes in the old temperate 
Eocene times, retreated as the temperature increased, and 
re-descended from the north as it again decreased, reach- 
ing Anally as far south as North Italy The habits and 
even the species of the genera have not materially altered 
since the Tertianes commenced, and they appear to furnish 
comparatively safe data for physiological inquiries The 
most remarkable fact taught by them, a fact beyond all 
question, is that types now distinctive of widely separated 
botanical regions actually Jived side by side together in 
Western Europe in the Eocene age 
As the true nature of the various Eocene and Miocene 
Aoras becomes unfolded, thanks principally to the able 
work of Saporta, the fluctuations m temperature that 
Europe and America have experienced will be measur- 
able and their ebb and flow calculable, with some 
approximation to certainty The sensational e'ctremes 
implied by the over-positive determination of fragments 
that no human being could detenuine with certainty, will 
then, It IS to be hoped, be once and for ever discredited 


THE STORAGE OF ELECTRIC CURRENTS 

PRACTICAL electricians seem to have made up their 
^ minds that a system for the distribution of electricity 
for the purposes of electric lighting or of driving electric 
motors will be incomplete unless it compnses .1 means of 
storage of the cui rents to provide against the risk of any 
temporary derangement or inconstancy in the generating 
apparatus An accumulator of currents would in fact 
render the same service m an electrical system as do gaso- 
meters m systems for distributing gas, or the hydraulic 
accumulators in a system of hydraulic machinery 

At the present time much attention is directed to such 
accumulaiof s ^ or, as they have been hitherto called, 
secondary batteries 

The principle of the secondary battery dates back to 
the very early days of Voltaic electricity, when in 1801, 
one year after Volta's “ pile” had made its appearance, 
Gautherot, a French savant^ observed that wires of 
platinum or of silver which had served as clectiodes for 
the decomposition of water containing a little salt or sal 
ammoniac acquired the property of giving a brief current 
after being detached from the pile. This phenomenon, 
familiar to every electrician under the name of “ polarisa- 
tion of the electrodes," was observed again by Ritter of 
Jena, in 1803, with electrodes of gold wire; and the 
observation immediately led him to devise a battery from 
which these secondary currents could be readily obtained, 
and which constituted the flrst of all secondary batteries. 
He tried many different arrangements, using various 
metals — platinum, silver, iron, &c , but with lead he ob- 
tained no result He attnbuted this secondary action to 
a soaking or accumulating of the two opposite kinds of 
electricity into the surfaces of the plates or into the 
intervening liquid. The true explanation was given 
by Volta and Mariamni, and later by Hecquerel, when 
they showed that the action arose from the deposits 
of oxygen and hydrogen, or of acid and of base upon 
the two electrodes, whose surfaces thus became cherni- 
caily changed and capable of acting towards one another 
like the zinc and copper plates of an ordinary battery 
Grove, in 184.3, brought the matter to a decisive proof by 
constructing his curious gas battery, in which the positive 
and negative poles were both platinum plates, the one 
surrounded by oxygen gas, th^ other by hydrogen. 
Ritter's failure to obtain any effect from electrodes of 
lead arose from his employment of solutions of chlorides 
as the liquid, the chloride of lead which resulted on the 
passing of the current being a non-conductor, which at 


once stopped the current M Gaston Plants, who,' in 
1859, took up the study of the subject, found, after experi- 
menting with many metah, that electrodes of lead^ when 
immer^ in dilute sulphunc acid, gave rise to wv 
marked polarisation-effects ; for after passing through 
lead electrodes the current from two Bunsen’s cells, toe 



Figl. 

This fifnire repraicnlB two sheeiii oP had^ scpiimickl by iwo bheel4 of c^tu 
T ailed up together and placed in n gl l<i<i jar Cdiuainin^ water, tvio^stript 
of ahect-lcii J proirnding thruui^h ihc cloied l >p of ihe j tr. 

secondary currents were extremely strong and of consider- 
able duration. He therefore constructed large secondary 
batteries, using for this purpose two sheets of lead im- 
merscd m dilute acid In order to reduce the internal 
resistance by bringing the opposed surfaces as nearly as 
possible together the two sheets were of large size and 



were rolled together m a spiral form, being kept from 
touching by the interposition of sheets of coarse canvas, 
or in later forms by means of bands of india-rubber. The 
general form of a single cell of Plante’s secondary battery 
is shown in Fig. 1. Such cells weighed over twenty 
pounds, and when properly prepared had an electromotive 
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force 2i times that of a DaniclVs cell ; their mternal 
resistance was also very smallj being from one-eighth to 
one-twentieth of an ohm. These cells improved with use ; 
the liberated gases attacking the surface of the lead elec- 
trodeSj so that the> gradually became of a spongy texture^ 
while the surface of the plate at which oxygen was 
liberated became covered with a him of brown peroxide 
of lead. When both electrodes were thus “ formed " by 
charging the cell at intervals of a few days in opposite 
directions, the Flantd cell became a veritable nuumulator 


of electric cm rents, and was able to store up from a com- 
paratively feeble source a supply which could yield vastly 
stronger effects for a short time. In fact the secondary 
battery became in Flantd's hands a kind of Leyden-jar 
for storing currents of electricity , the essential point of 
difference between the two being that while the Leyden- 
jar accumulates a and can be charged or discharged 

in an instant — or in other words possesses only an " in- 
stantaneous capacity” — the secondary battery accumulates 
currents which may flow into it for many hours, and which 
may take also a considerable time for thcir discharge, its 
continuous capacity” being very great as compared with 
its instantaneous capacity The currents stored up in the 
secondary battery are however not stored up as accumu- 
lations or electricity. They are stored up in the foim of 
chemical work done in the celli this chemical work being 
capable of being rctransfonned at ^ill into the energy of 
electric currents. When the charging current from an 
inde^ndent battery or from a dynamo-elcctric machine 
(see rig. 2) is passed through a Flantd cell, the electrode 
by which the current enters becomes more highly per- 
oxidised than before, while a corresponding amount of 
deoxidisation takes place at the electrode by which the 
current leaves the cell When the cell thus charged is 
used as a battery it gives back a current which flows out 
from the electrode by which it formerly flowed in \ passing 
through the cell from the deoxidised to the peroxidised 
electrode, until they arc both reduced to a state of che- 
mical similarity If the cell is joined to the dynamo- 
machine which charged it, in order to drive it round as ' 
an electro-magnetic engine or motor, it will cause it to | 
rotate in the same direction as that in which it was driven I 
when used as a generator ; the principle of reversibility 
applying both to the cell and to the machine 
Several forms of secondary battery adapted for storage 
of currents have been suggested in recent years. In 
Philadelphia Professors Houston and E Thomson have 
tried a modificaiion of the Darnell’s cell, in which sulphate 
of zinc was electrolysed between electrodes of copper, the 
metallic zinc so deposited afterwards serving as the 
negative pole of the cell Another suggestion, due to M. 
d'Arsonval, was to use an electrode of lead along with 
one of zinc, dipping mto a solution of sulphate of zme 
The charging currents deposited metallic zinc upon the 
latter ana liberated oxygen at the former, which, as in the 
Plantd cell, became coated with spongy peroxide of lead 
As this latter is not a very good conductor M d'Arsonval 
Further proposed to increase the effective surface by laying 


the sheet of lead horizontal and covering it with leaden 
shot, which should also become peroxidised. 1^ 

The latest form of secondary battery is that of M, 
Camille Faure, described in NATURE, vol, xxiv p 68, of 
which there has been so much talk in the semi-scientific 
press, and which is now being made the central point of 
a great financial “ operation” m Pans, There can be no 
doubt that this instrument, though the accounts of its 
performances have been grossly exaggerated, is an im- 
provement upon that of Plantd, of which it is a slight 
modification. The labour and difficulty of “ formmg '' 
the Flantd cell, that is to say of charging and re- 
charging it until a sufficient film of peroxide of lead 
should be produced, led M. Faure to try the effect 
of coating the lead plates at first with a film of red 
lead or mmium, a lowei oxide than the dark brown 
peroxide The two sheets, after having been covered 
with rnmmm, are rolled together precisely as in the 
Flantd cells, as shown in Fig 3, a sheet of felt being 
interposed to prevent internal contact It was stated 
by M Reynier that the capacity of such cells was 
forty times that of the Plantd cell , but four times 
would have been nearei the mark if cellb of equal 
size were compared M Faure’s cells are made of 
large sue and weigh. 75 kilogrammes, or nearly 200 
lbs. It is stated th .t one such cell would store a 
sufficient amount of current as to be able afterwards 
to yield in an hour an amount of work equal to one horse- 
power Confirmatory observations are yet needed 
Meantime let us just remind the enthusiast who brought 
over to England the "million foot-pounds” of energy 
stored up in a Faure cell, that he would have imported a 
dozen times as much stored energy if he had brought 
over instead a lump of coal of the same weight. 

The uses for such secondary batteiies may be of three 
kinds — I. They may serve as portable supplies of elec- 
tricity to be left and called For to recharge when exhausted. 
2 They may serve to accumulate supplies of electricity 
from dynamo-elcctric machines, ana store them until 
required for furnishing electric light or motive power on a 
small scale 3 They may serve as equalisers of electnc 
currents in a system in which the supply is liable to 
fluctuations Suppose, for example, a dynamo-elcctric 
machine is employed to produce efeclric light Any least 
thing which alters the speed of the machine, even for an 
instant, makes the light flicker and change in intensity , 
while the breakage of the engine-strap would at once 
cause total darkness Dut if a secondary battery of 
suitable dimensions and power were inserted across the 
circuit between the dynamo-machine and ihe lamp, the 
inequalities of the current would be greatly modified 
When the light was not in use the battery would store up 
the current If the engine failed the battery would at 
once put forth its power. It is probably in this direction 
that tne secondary battery will find no unimportant field 
of usefulness 


A SINGULAR CASE OF SHIPWRECK 

T he wreck of the Danish mail steamer PheeniXy 
which look place off the west coast of Iceland on 
January 29, was attended by lather unusual circumstances 
deserving of note. The vessel (about 450 tons burden) 
sailed with cargo and the mails from Copenhagen for 
Leith, the Farbe Islands, and Iceland, about the middle 
of January, 

Nothing particular occurred until after leaving the 
Farbes, when she ran into a severe gale, which rapidly 
increased to a perfect hurricane, while at the same time 
the temperature fell to about 50° F. of frost ( — 18" F ). 
Such cold IS not extraordinary in these latitudes in winter, 
but fortunately it is seldom associated with very high 
winds. Under the circumstances m which the Phanix 
was placed every sea that she shipped froze, and the 
deck soon became covered with a foot or two of solid ice. 



Repnient! tvo sheets uf load, bcpafaUd by strips of llnck felt, prepared for 
Tolbng iDgeiher found a roller 
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As time passed on the continued action of the sea 
raised a perfect iceberg on tlie forward part of the vessel, 
while the sho^vers of spray earned along by the steadily 
increasing gale covered the masts, yards, and rigging 
with an ever-iluckening coating of ice Two or three 
days passed without the least abatement of the storm, 
and then the half-smothcrccl steamer went over on hei 
beam ends. Ihe crew succeeded in cutting away the 
masts, and she once more lighted 

It however was dear, the gale showing no signs of 
breaking, that the iclief was only temporary The icc 
continued to form on the vessel, particularly about the 
forecastle, where, piled high above the bulwarks, and 
overhanging the sides, it threatened, by altering her trim, 
to laise the propeller out of the v^ater, 

Under these circumstances, on the morning of January 
29, Capt Kihl decided to run the steamer ashore while 
daylight lasted At some distance from the land she 
sirucfc on a sunken rock, and the crew, taking to the 
boats, only succeeded with the greatest difficulty in 


reaching the shore, saving nothing but their lives, the 
English mail, and a bundle of blankets which (when 
earned ashore) was found to be useless — frozen into a 
solid lump. Their situation in deep snow on the desolate 
coast of Iceland, about 100 miles to the north-west of 
Reykjavik, was very cniical, and a party of two or three 
of the stionger sailors under the command of M Jas- 
peisin, the first officer, piuccedcd in search of assistance 
It was not howcvei until about three in the morning of 
the 30th, after suffering great hardships, that the sound 
of a pony kicking in a shed guided them to a house 
The farmers immediately turned out, and cventuall) the 
scaitcred crew, t went) -two or twenty-three in number, 
were picked up, some of the clever little Icelandic dogs 
proving themselves most valuable auxiliaries in the search 
Many of the men, however, were all but frozen to death 
in the snow From this time all possible attention vas 
given to them , but one, having both legs and arms 
Iro^t-bitten, died , another aftci wards had both legs am- 
putated below the knees, and the steward lost thiee 



fingers of each hand. Hardly one escaped more 01 less 
injury from the effects of the extreme cold to which 
they had been so long exposed Capt. Kihl and the bulk 
of ins crew soon after succeeded in getting to Reykjavik, 
and on April 13 they sailed m the sister steamer, the 
Arcturtis^ for Copenhagen The officers and men of the 
wrecked vessel are of opinion that had Capt Kihl not 
decided on the 2Qth to run the Phwmx ashore in daylight 
not a aoul would have been saved, as the gale did not 
moderate for several days afier , and the steamer, buned 
as It was under an enormous mass of ice, must have 
foundered in the night 

In Iceland this storm will be long remembered by the 
destruction it caused , and it is said that such a terrible 
winter has not been known for years Sheep have 
perished in large numbers, and pomes have been killed to 
save hay. Then as the Icelanders depend on the outer 
world for flour, &c , the loss of the Phisnix with its cargo 
was a terrible misfortune. A letter from Reykjavik to a 
lady in Edinburgh, published on Apnl 21 (and dated the 


lolh), states that the magazines were empty, and con- 
cludes thus ■ “ It was very delightful to see the steamer 
Anturus coming in the other day after having expected 
It so long It brought both news and provisions, so that 
the poor people in the neighbourhood of Re>kja\ikcan 
be helped for a uhile " J Ai.len An tN 


NOTES 

Cai'T, Frsxierick John Owen Evans, C.h., F R.S , has 
been made a K,C.h Among all the crowd of names gazetted 
for such honours on the Queen’s birthday, not one had better 
de*;erved it by his service^ lo his cuuntry, as well os to science, 
than the well-known Hydrographer to the Admiralty. 

The Visitation of the Royal Observatory takes place on 
Saturday No dnubt it will be numerously attended, as it is 
announced that Sir George Airy has resigned his post for the 
lit of August 
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Thib IB a week of soir^t. The Royal Society on 

Wednesday n followed by the Society of Arts mr^e to- 
blfl;ht, while the Fresuicnt of the Institution of Civil En^neere 
has lined mvltations for another on Friday. These two hist 
are held in the galleries of the South Kensington Museum. 

Much interest has always been attached by anthropologists to 
the Stone Age of Egypt, on account of its bearing on the an- 
tiquity of nun. Hitherto the finds of stone implements have 
been purely superficial, but in March last General Pitt- 
Rlren, President of the Anthropological Institute, ^disco- 
vered worked flint! two to three melres deep in stratified 
gravel and mud near Thebes, The gravel had become so 
Indurated in Egyptian times that they u ere able to cut square- 
topped tombs supported by square pillars in it, and these have 
remained in their original condition to this day. Some of the 
implements were chiielled out of the gravel in the mdes of the^ 
tombs. General Pitt Rivers will read a paper gmug an account 
of this discovery at the Anthropological Institute on Tuesday 
next, the 7th mst. 

Mil. J. Y. Buchanan has, we learn, gone to Italy to see the 
■hip which the Italian Government has fitted out for deep 
sounding in the Mediterranean. 

The "General Report of the Norwegian North- Atlantic 
Expedition" ii being published in parts, each Memoir bang 
dlltribuked immediately on its leaving the press. The General 
Report will comprise the following Memoirs — Capt Wille, 
R.N. (Nambve of the Expedition^ Deicnptioa of the Appa- 
latu, how constructed and uud — Magnetical Obwrvations) ; 
Prof. H. Mohn (Meteorology — Deep-sea Temperatures — Motion 
of the Sea~ Astronomical, Geographical, Geological Observa- 
tlona) ; Mr. H. Tornoe (Amount of Air in Sea Water — Amount 
of Carbonic Acid in Sea Water — Amount of Salt in Sea Water) , 
Mr. L. Sohmelck (the Salts in Sea Water — Inveitigallonof Bottom 
Samplci) ; Prof, G O Sirs (Crustacea, FycBOff"^>i Tnnieeia, 
Brywana, Hydraeoa, Spoqfoa oa , KliliofMda, Protophyla) ; Drs. 
DnaMiaen and Konn (Holotlrarida,Echinida, Aaterida,Cr]noida, 
Gephyiwn, Anthoioa) ; Mr. H. Friele (MellBBm« Hrasliiopoda) ; 
Dr. O. A, Hansen (AnnuUta) ; Mr. R. CoUett (flihov). The 
pnhUeation of the Report, for which a great of money has 
been obtained from the Norwegian Storthing, is conducted 
In confann i ty with the directions of His Norwegian Majesty's 
Government. Of the memoirs we have received that on '* Fishes," 
by Mr. R. Collett, and ** Chemistry," by Mr H, Tornoe 

We greatly regret to learn that Dr James Croll, F,R.S., has 
bean compelled, in consequence of ill-haalth, to retire from his 
position on the Geological Survey The same reason will account 
for hiB not replying to certain correspondence and criticisms 
which would otherw'ise have claimed hia attention. 

Dr August Wilhelm Eichler, Director of the Royal 
Botanic Garden and Mnseuirij Berlin, and Professor of Syste- 
matic Botany at the University, has recently been elected a 
Foreign Member of the I inncan Society in the room of the 
late G. F. Schimper of Strassburg. Prof. Eichler is well known 
among botanists for his memoir, " Lor.'inthacese et Balano- 
phone," in Martius's "Flora Bruiliensis " , also as author 
of " Entwicklungeschichte des Blattes,’' and " Bluthendia- 
gramme," &c 

We regret to have to record the sudden death early in March 
of Mr. John Sanderson, one of the oldest colonists of Natal 
From hu arrival in 1850 he resided in Durban, where he con- 
dnoted for many years one of the most inflaential newspapers. 
He was otherwise much occupied with public businesi, and was 
for some tiOM a member of the Legislative Council. To botanists 
in Europe he was well known as an ardent explorer of the South 
African flora and active correspondent, and his name is com' 
memonted by the beautiful genus Samiersonia. 


A MONUMLNT IS to be erected to the memory of the Ute Dr, 
Broca, the founder of the Faria Anthropological Society; not 
leu than 14,000 francs have already been collected. We sie 
desired to state that the hut will soon be closed, and that all 
subscriptions are to be sent as early as possible to M Leguay, 
treasurer of the fund, at the Paris Anthropological Society 

The Dorpat University offers two prizes of 750 and 500 
roubles respectively fur the two best models of a monument 
m memory of Karl Erni^t von Baer, Sculptors are informed 
that the models will be received by the University until 
September 15 next, and that the carnage to and from Dor- 
pat will bo defrayed by the University Professors Dr, 
Grosse (Dresden) and Bohnstedt (Gotha) arc membcni of the 
committee of decision. 

A MONUMENT of the Celebrated natimiliat, Freiherr von 
Siebold, was unveiled in the park of the Vienna Horti- 
cultural Eociety on April 22 last. The monument is four 
metres high, and is in the form of au obelisk with a granite 
pedestal The upper part lb formed by a very ancient memonai 
stone ornamented with floral designs, which woii originally sent 
to the Vienna Exhibition by the Japanese Govemmeul, and was 
afterwards destined for this monument. Below this stone is a 
slab of marble bearing an excellent bas-rebef of Sitbold, the 
work of Schwanthaler. The whole monument is surrounded by 
living fir-trees, which were obtained from the Rax Alpe. 

The death is announced of Dr Ludwig Rabenhorst of Meiasen 
(Saxony). He wax a well-known botanist and editor of the 
ffedungiA, Among his numerous pubbcations we may point out 
"Die SlisswmsBcr Diatomoceen " (Leipzig, E. Kummer) u an 
indixpeniable oompuami to all studeiiti of miCTOscopical plants. 

The c<fmifrrsasum€ of the Society of Arts takea place to-mght 
at South Kensington, and that of the InatitiiliMi of Civil Engi- 
neers to-morrow night at the same plane. 

The death is asnounced of Heir Andreas Schmid of Eiehitatt 
(Bavaria), the editor of the BtefumMUumgt and author of 
aoBierouB treatises and pamphlets on boa onlnne. 

The Whit-Monday excursion of the Gcologiata' AnodatkNi is 
to be to the Isle of Wight, and will lait three days. 

Dr. SCHLiEMANN hu Kocntly been nominated "honorary 
dticen of Berlin," and bai alao been presented with tha krge 
gold madal "for Arti aud SciCBoaa" fay the Grand Duke of 
Mecklenbuf-Sdiwerin. 

In a brickfield aear Lutxcn (Saxony) boom aoo sepulchral 
urn<;, skulN, and bunes have been found. Dr. Virchow has 
examined one of the skuLl% and declares it to be of a very 
peculiar type, somewhat rciemblmg the well known Neander 
Valley skull, but yet differing from it sufficiently to form a ipecul 
type of Its own The whole discovery at Lutsen, cumbining 
cremation and ordinary burial, is at present unique No oma- 
menta of any kind were discovered. 

The Jablonowski Society at Leipzig offers the fol]owing''pnze8 
in Its scientific <iection for 1881 700 marks (35/ ) for an inves- 

tigation of the motion of Encke's comet, at leabt for the penod 
since 1848, taking into account all di^iturbing influences; for 
1882 the same amount for a compilalion of our present know- 
ledge of the corrosion-figurcE of crystals, with an account of 
original experiments on this subject and a deduction of general 
maxims regarding the cohesion and stiucture of crystals as well 
as theu- molecular conditions , for 1883 ■ the same amount for a 
determination of the pholo-electncal tensions produced in artificial 
and sQitably-coloared crystals by the action of light and their 
relations to the thermo-electrical effects produced by chonga of 
temperature 
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The works will begin unmeTliateJy for the construction of the 
Intamatjonal Exhibition Electrical Railwayj as we are glad to 
state that the request of Messrs. Siemens has been granted by 
the Bfiuucipal Council of Fans 

OUJI Paris Coirespondent was prencnt lost Friday during an 
experiment made by M. Tronv^ on a small boat between 
Fort Royal and Font des Arts. The boat, measuring 
50 by I 'JO, and carrying three persons, obtained a mean 
velocity of im 30 per second, with a magneto electric motor 
weighing 2 kilogr , and two series of six Wollaston elements 
weighing, 12 kilogr each. The trial lasted an hour and a 
half, and was mternipted by darkness. These experiments 
will be repented shortly on the Bois de Boulogne lakes. The 
motor, which was constructed to give 8 kilogrammetrcs per second, 
did a duty which a •'ingle rower would have been unable to per- 
form. The electro -magnetic motor was placed on the rudder, 
and the motion communicated to a unall screw placed in the 
lower part by a chain. This system is not calculated to utilise 
the whole extent of the motive power generated by the elements, 
but It dispenses entirely with any alteration to the boat This 
last clrcumatance is considered as decidedly important m popu- 
larising the system amongst yachtsmen, llicre is not the slightest 
vibration or noiae of any description felt on board 

The lectures which were delivered m connection with the 
Glasgow Naval and Marine Engineering Exhibition are about to 
be published. 

Mr. W. R. Browne has issued a carefully revised edition of 
the Library Catalogue of the Institute of Mechanical Engineers, 
combining both a list of authors and of subjects It also cantains 
a Subject-Index of papers m the rro€eeii\ng^^ 1 847-80 

Mr. C. W. Harding, of King's f.ynn, received prires for 
two papers at the Recent Norwich Fisheries Exlnbitiun i 

Essay on the Aitihcial Propagation of Anadromous Fish other 
than the Salmon, and the Re-stocking of the Tidal Waters of 
our Large Rivera Arlihcially with Smelts," &c. , 2, '*On the 
Utilioation of Localitiea m Norfolk and Suffolk suitable for the 
Cultivation of Muiaels and other Shell Fish." 

On Monday night shocks of earthquake were felt at the 
Observatory on Mount Vesuvius and at the villages at the foot 
of the mountain, especially at Torre del Greco. At nine o'clock 
on Tuesday morning the seismographic activity was decreasing. 

The Swiss Federal Commission for Meteorology has been 
definitively constituted for three years as follows ■ — M. Schenk, 
president ; Professors R. Wolf (Zurich), Hagenbach (Basel), 
Plantamour (Geneva), Ch. Dufour (Merges), Forster (Heme), 
and Weber (Zunch), and M Coaz Inspector of Forests at Berne 
The Commission met at Berne on May 23, and discussed the 
inalihition of a Centnl Board at Zurich. Want of means has 
prevented it from opening the important meteorological station 
on the summit of Mount Sentis 

M, DE Lessefs has been urging upon the Khedive of Egypt 
the re-efitablishment of the Cairo Observatory, originally founded 
by Mehemet All , its fine instruments have been long ago dis- 
persed among various eBlabllshments The atmosphere of Egypt 
is pcGUliarljr favourable for observatory work, and we hope the 
Khedive will take M. de Lcsseps’ advice 

A Marine Exhibition will be held at Hamburg in September 
next, of which nautical and astronomical lastruments will form 
the pnncipal port. 

A CORRESPONDENT (A, H. McC.) of^thc New Vork Wakly 
EvtmngPost^ writes on the question of the Sound of the Aurora: 
—In your edition of Saturday I noticed an abstract from Record 
of i Girlhood,'' in regard to hearing the aurora borealis, and 
therefore beg to give you my experience on the subject. In 


the winter of 1S46 I crossed the Atlantic irozn Newfoundland 
to Greenock in the brig Amamia, We had strong southerly 
windb the whole pas*iage, without seeing the sun until after 
making land , three days previoubly a strong southerly gale 
earned away our only top-sail, leaving us without bufliclent after 
sail, and consequently we were driven far to the north ward. 
The day before we made land the wind suddenly changed to the 
north-west, and as mght approached the sky became clear. At 
about 9 o'clock p m the captain callc<l all passengers on deck, 
and a more magnificent spectacle was never conic in plated — the 
whole heaven was a blaze of white light, the aurora darted and 
rushed from every point and reflected each coLour of the rainbow. 
While It lasted we could distinctly hear the sound, as if the folds 
of heavy silk were shaken, sometimes sharp and quick, and then 
receding until the sound was lost, according to the intensity of 
the llasli During most of the tunc a book could easily be read 
on deck The phenomenon lasted about four hours, during 
which tune we all remained on deck Next morning we made 
land, which proved to be Barra Head, Southern Hebrides, and 
were able to lay our course 

On May 2 the German Fisheries Society held its annual 
meeting at Berlin, his Imperial Highness the Crown Fnncc 
being present Ilcrr Fnedcl, the director of the Markische 
Museum, delivered a festive address on " Pre-scienCific Fishing.” 
Afterwards the president of the Society, Herr von Dehr- 
bchmoldow, read the report for the year, which was highly 
favourable Some 6,000,000 ova have been "sown out" in 
German waters. Excellent results were obtained with 300,000 
American salmon ova and a similar number of shad ova. The 
intercourse with Che fisheries societies m Austria, France, and 
the United States was very successful and remunerative. 

At the annual general meeting of the Sanrtary Institute of 
Great Britain on May 25, Dr Richardson, F U.S , who for four 
years post has acted as Chairman of Council, and who now goes 
oat of office by rotation, after cxprcuiing his thanks to hu 
colleagues for all the courtesies they had shown him, ^iaid he 
could not, be thought, conclude Ins work as chairman more use- 
fully than by giving a short account of some recently conducted 
rcseoiches which he had made os to the periods of incubation of 
the infectious diseases which the sanitarian has to couihat. He 
proceeded to indicate that there are twenty-six well-known 
diseases of this kind, and they each have their special periods of 
incubation, which, though open to exceptions, are fairly regular, 
The period of incubation was that period which intervened 
between the acceptation of the poison that caused the disease and 
the first manifestation of effect. Diseases might thus be grouped 
according to their stages of incubation into five classes — Short tst^ 
SAor/, Mediumi Long, Longest. The shortest period was one to 
four days ' under this head came plague, cholera, malignant 
pustule, and dissection poison. The second period was from 
two to six days i^ud under this head came scarlet fever, diphtfae- 
na, croup, erysipelas, hooping-cough, influenza, glanders, and 
pysmia The medium penod was from four to eight days, and 
in it are included cow-pox and relapsing fever. The long period 
bad ten to fifteen days, and included m it measles, mumpq, 
typhus, and typhoid. The longest period, forty days, included 
syphilis, and might include hydrophobia Dr Richardson con- 
cluded hu address by showing the important practical sanitaiy 
lessons that were connected with a correct knowledge of thae 
periods of incubation 

The Technological, Industnal, and Sanitary Museum of New 
South Wales u, we learn, intended to occupy a similar position 
and fulfil the same purpose in that colony which the South 
Kensington Museunif the Bethnal Green Museum, the Musenm 
of Practical Geology, the Patent Office Museum, and the Farbea 
Museum of Hygiene do in London. To this end. it is intended 
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to collect together typical colleclioni of all materials of economic 
value belonging to the animal, vegetable, and mineral kingdoms, 
from the raw material through the various stages of manufactore, 
to the Anal product or finished article ready for use It is 
utendcd that the following shall be more or less completely 
represented Animal products, vegetable products; waste 
pFoducti ; foods , economic entomology , economic geological 
specimens , educational apparatus and appliances ; sanitary and 
hygienic apphances and systems , mining, engineering, and 
machinery ; agricultural tools, appliances, and machinery , also 
soils, manures, &c ; models, drawings, and descnptions of 
patents , ethnological specimens , examples of historical furniture 
and of artistic workmanship m iron and other metals ; photo- 
graphs, electrotype, plaster, and other reproductions of examples 
of art workmanship where originals are not to be obtained 
Exhibition catalogue^ trade journals, price lists, and descriptions 
of new processes or indubtries. The acting secretary is Mr. 
Charles R, Buck land. 

Wc have received the abstract of Transactions of the Anthro- 
pological Society of Washington for the first two years of its 
existence, ending January, i88i. It contains brief notices of 
the meetings of the Society, the papers read, oii might be ex- 
pected, relating moiitly to American Indians A paper by Col. 
Mallory, On the Comparative Mythology of the Two Indias 
(Asia and America) *’ thows that many rescmblnnccs exist between 
them, arising solely, however, from the etforls of two ijuitc 
distinct primitive peoples to interpret the same natural pheno- 
mena. Prof. Gill deals with tlie Zoological Relations of Man. 
The principal papers, houever, are the annual addresses of the 
president, Mr, J, W. Powell, on the Evolution of Language, 
as Exhibited in the Specialisalioii of the Grammatic Processes, 
the Diflerentiation of the Parts of Speech, and the Integration 
of the Sentence, from a Study of Indian I anguages , and on 
Limitations to the Use of Anthropological Data Mr. Powell 
has also a long paper on ** Wyandot Government — a Short Study 
of Tribal Society " 

Wk have received a long letter from Mr Gerald Massey on 
our review of his *' Book of the Beguinings,” which wc regret we 
are unable to print We should state, however, that the word 
bottle, p, 49, col 1, line 17 from bottom, was a misprint for 
bttth, and ihc following extract from Mr, Massey’s work (vol, i. 
p. 145) will show the sense in which he quoted Prof, Max 
Muller: — "If the first man were called in Sanskrit Adima, 
and in Hebrew Adam, and if the two were really the same 
word, then Hebrew and .Sanskrit could not be members of 
two different families of speech, or we should be driven to 
admit that Adam was borrowed by the Jews from the Hindus, 
for it 18 in Sanskrit only that Adima means the first, whereas m 
Hebrew it has no such meaning.” — (Quoted from Max Muller's 
** Science of RcLgion,” p. 302), 

The additions to the Zoological Society’s Gardens during the 
put week include a Chacma Baboon (Cynocephaius porcanus ^ ) 
from South Africa, presented by Mrs. Findlay, a Common 
Marmoset {Hapalt jacchus^ a Black eared Marmoset {Hapale 
temcxliaia) from South-East Brazil, presented by Mr. C. Stewart , 
a Tn o-spotted Paradoxure {Nandima binotaia $ ) from West 
Africa, presented by Mr. W. H. Hart, a Bennett’a Guelle 
{Gazetla bmnetti) from Afghanistan, presented by Brigadier- 
General Tanner , a Globose Cnxassow (Crax globictra) from 
Central America, presented by Mr. Allan Lambert ; a S low- 
worm (Anguu fiagdu\ Brituh, presented by Mr. G. Mengee ; 
three Peacock Pheaunts (Fofy^^eiroH chmquisi 6 9 ) from 
British Bunnah, six Nuthatches (i'lilto tana), British, deposited ; 
two Ring-necked PheaGintB {PAananus torqUaius J 9 ) from 
Chinn, two Swinhoe'a Fheuants [Eufioeamns smnhoii d 9 ) 
from Formosa, four Chilian Pintails (Daftia spiHuauda) from 


Antarctic America, an Antarctic Skua (SUrcorariui antarcticut) 
from the Antarctic Seas, a Dominican GuU(Zar»j domintcanus) 
from the Falkland Island^, a White-marked Duck {Anas spteu^ 
/am) from the Straits of Magellan, anAfncan Wild Ass (Equus 
tamopus i ) from Abyssima, purchased , a Cashmere Shawl 
Goat {Capra kinus), a MouHon {Ovis munmoH 9 ), born in the 
Gardens ; three Vnnegnted Sheldrakes ( Tadorna varieguta) bred 
m the Gardens 


Ol/E ASTRONOMICAL COLUMN 


A New Vauia.ule Star.— P rof Julius Schmidt publishes an 
account of his observation of a star of from Sm. to 9m. in Cams 
Minor on April 1, which hod not been remarked as late os 
March 28, and of wliich not a trace wu visible on the following 
night. On November 25, 1879, Mr. Baxendell discovered a 
star in Cams Minor of about S 8m., and of a decided orange 
colour, wheie the DurcAMUsfcrunti showed no star, which gra- 
dually diminished, until on January 11, iSSo, it was estimated 
9 6 Prof, Schmidt gives the position of this star from ob-^er- 
vations at Athens and at Dunecht, with the places of two of 
Bessel'a stars as follows for i88o‘o . — 


R A 

h m s 

W B , 7I1 1014 7 34 i 8'04 

Baxendell's star 7 34 49 98 

W.B., 7h. 1029 7 34 54 17 


DecI 

+ & 40 20 9 .. (^) 

-f- 8 39 JO I (.*:) 

+ 8 42 29 '4 (fl) 


Examining this neighbourhood wUh a J^-feet refractor un the 
evening of April i, he remarked a star (r) of between the eighth 
and ninth magnitude, and by " erne Ordiiiaten construction” froiD 
a diagram then made, he judged Its position for i88o'o to be in 
R.A 7h 34m, 56 4s , DecI I- 8“ 4i'‘4 If llicse places are 
reduced to the epoch of the Durch/nnsferung (1855 o) they will 
stand as follows — 


R A 

m h m 5 

i 9 7 3 * 56 6 

9 7 33 28 5 

a 83 7 33 32 * 

«■ 9 7 33 3S o 


Decl 


+ 8 43 7 
+ 8 42 8 
+ 8 45-8 

+ 8 44'4 I 


without 2 greater 
error than o'* 7 


On April 2, at 8h , with the same refractor, not the slightest 
trace of c could be discovered, and on taking the precaution to 
examine the stars wUhin a space of two minutcis (time) preceding 
and following the place by the previous night’s observation, no 
similar object was found a star lom , wantin' in Argelandcr, 
shoued DO motion in two hours On April 3 and 4 Prof 
Schmidt was similarly unsuccessful. Baxendell's star had been 
compared with Bessel’s two stars with the Cometen Sucher 
on eighty- SIX evenings between i879p December 6, and 188 1, 
March 28 (an instance, by the way, of the i^cnitinising system 
of observation which the indcfalimble astronomer of Athens is 
accustomed to apply m his vaname-star work) on no occasion 
was any object noted m the place of the star c 

Prof. Schmidt has remarks upon this observation to the fol- 
lowing effect : if the object had been a distant planet it would 
have been found on April 2, 3, and 4 close to its place on April i . 
If it had belonged to the group of minor planets it would have 
been readily identified on one of the evenings the vicinity was 
examined, by means of the Durchmusterun^, without knowledge 
as to the direction of motion. If it were a variable star there 
was a variation of light from S'Jm, to absolute mvi<-ibiLity Jn 
twenty-four hours, which has never been remarked in Any other 
variable ; and lastly, if it were a Nofva, of the class to which the 
well-known stars of 1848, i860, 1866, and 1S76 have been 
assigned, its illumination is limited to the interval between the 
evenings of March 28 and April r, and therefore could have 
extended only to four days. 

Referring the places of the objects observed by Baxendell and 
Scfamldt to the star of 8 '3m , No, 1029 of Weisse's Bessel, we 
find— 

Angle of poiition Diitann 

For Baxendell’s star . 207*8 135 

For Schmidt's star , 153 2 , 73 

Fellbcker’i carefnl work for the Berlin Chart, Hour VII. , does 
not render any assistance in this caae. One of our many amateurs 
might advantageously take up the systematic and frequent obier- 
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vation of the neighbours of \V,D, 7h 1029 IL may be ulti- 
mately found that Schmidt's star affords an extreme illuiitraLion 
of the laws aflecting variable:! uf the class of U Gcminorum 

Can Mr, Uaxcndell put anything upon record as to dates when 
he has examinM the viciDUy, which may bear upon the length 
of inviubility of Schmidt's star ? 

The CoMErs of 1810 and 1863 (v) - At the suggestion of 
Prof. Bruhns new elements of the Comet of 1810 have been 
inveaticated by Herr Thraen from the ten observations made at 
Marseilles by Pons, who discovered the comet on Augu-t 22 
We had p^cvlou^ly orbits by Bcs'«el and TncbnecVer The 
observations are unfortunately affected with considerable errors, 
but the following appears to be the best system of elements 
obtainable fiom them . — 

Perihelion passage, 1810, October 6*23793, M,T. at Greenwicli. 

□ / it 

Longitude of perihelion 63 46 43 | M Kq. 

,, Ascending node 308 50 31 j 1810 o 
Inclination 62 55 39 

Log, perihelion distance 9 986603 

Motion — direct. 

We subjoin Prof. Weissi's parabolic elements of the Cornel 
i86j (v), discovered by Kcspighi at Bologna on December 28, 
notwithstanding their striking resemblance to those of the comet 
of 1810, I^rof Weias waa inclined to consider the comets dif- 
ferent he tried an ellipse with period of fifty three yeari, but 
the comparison of the observations in Januaryj 1864, was not so 
satisfactory as with the parabola Michez, by direct calculation 
upon a month’s observations, obtained a period of 109 years. 

Perihelion passage, 1863, Dec. 27 76369, M T at Greenwich, 

Longitude of perihelion 60 24 28 | M £q 

,, Ascending node ,, 304 43 26) 18640 

Inclination 64 28 46 

Log, perihelion distance g 887344 

Motion— direct 

There is perhaps room for a further and more minute discussion 
of the observations of 1663 64, though the result may be adverse 
to the idea at one time entertained that the comets are identical 

There was a near approach to the Earth at the end of January, 

1864 (o 18), and the perturbations from this cause will require to 
be taken into account in a more refined detcrmiiiation of the 
orbit The comet was observed at Krem'^munstcr till February 
14, Prof, Julius Schmidt sought font incfTectually at Athens on 
March 4. 

Probably we have, in the case of these comets, an ilJustralion 
that mere similarity of orbits, even though it may be pretty close, 
IS not to be regarded as proof of Identity. 


CHEMICAL NOTES 

Hire Drechsel claims {yoarnal Traci CAent.) to have 
cohverted ammonium carbonate into urea by the continued action 
0/ a galvanic current, the direction of which is rapidly reversed 
by a self-acting commutator, 

A MODIFICATION in the process lor manufacturing lodm® 
from seaweed is described by MM Fellieux and Allary (Bull 
Sffc CAtm,), whereby, it la said, nine times more iodine Is 
obtained than by the older process. The unbum t seaweeds ore 
allowed to ferment In large heaps , the liquor which drains off 
ta concentrated and dialysed in Dubrunfaul's apparatus before 
evaporation, The plants are burnt without further drying 

Several of the tinned preparations of the St, Louis Canning 
Company have been examined by Mr Wigner (Artafysi) TTie 
value of the corned beef is about twice that of ^neless 
freah beef; the cooked ox-tongues contain less salt and more 
nutntive matter than ordinary dried tongues. SacccffajA, an 
American preparation of haricot beans, Lima beans, and maue, 
cooked m the tin, mth addition of a little fat, u recommended 
a^ a good specimen of boiled vegetable food. 

The number 197*2 Is generally accepted as the atomic weight 
ot platinum ; Herr Seubert has very recently shown, in the 
of the German Chemical Society, that this number is 
very probably too high As the mean of thirty-nine closely- 
Weelng results, Herr Senbert obtains the number 194*46 If 
number la accepted the atomic w eight of pUtmum u less 
than that of gold. 


Herr Th, Wilm has studied (Btrlmer Brrichte) the action 
of finely-divided palladium, plaluium, and rhodium, when heated 
m a stream of coal-gas. He finds that these metals decompose 
the gas, that when palladium is u^ed a dcjxisit of carbon takes 
place af some di*itance from the heated metals , that with pla- 
tinum the carbon is dc|K)Sitcd on the metal, but that on heating 
in a stream of air the carbon lb burnt completely away, and the 
metal remains m itb original form, with rhodimn, however, the 
carbon appears to form a compound, the volume uf which 11 
considerably greater than that of the metal itself , thi') compound 
Is decomposed only with difficulty, leaving metallic rhodium m 
a much more bulky form than that which it possessed before the 
experiment 

Michaklis and Schulte describe, m Bcrhntr Bcn'cAie, a 
new denvative of benzene, analogous with azo benzene, but 
containing arsenic m place* of nitrogen, Arsenobenztne^ 
C,Hb — Ah=:As— C gHft, jiroduccd by the action of reducing 
agents on CaHhAsO, form'! lightly yellow coloured needles 
wmich arc insoluble in alcohol and ether, and crystallise well 
fiom hot xylene. The new compound, unlike azo benzene, 
readily takes up two atoms of chlorine, forming — 

CflllA— As— A s-CjHa. 


Cl Cl 


Dr a U Leeds describes, lu the same journal, the action 
of na-!ceat oxygen, ozone, and hydrogen peroxide on benzene. 
Nascent oxygen was produced by the action of moist phosph'irns 
on air 111 presence of benzene , if the action proceeds in sunlight 
a large quantity of phenol is produced, together with oxalic acid ; 
but if in diffused d.iylight no phenol is formed. Phenol was 
also produced by the direct action of hydrogen j^roxide on ben- 
zene, but when ozone acted on the same hydrocarbon, carbon 
dioxide, acetic, formic, and oxalic acids were produced, but no 
phenol was formed 


In a prehminary note m the Btt liner BmchUy Herr Donatb 
slates that the ordinary method of volumetric determination of 
oxidisablc substances by titration with potassium permanganate 
in presence of acid may, in many cases, be advantageou^y re- 
placed by an inverse process m winch a neutral solution of the 
substance to be oxid|(>ed is added to a strongly alkaline solution 
of permanganate, whereby oxidation occurs w'lth precipitation 
of manganese dioxide . — thus with manganese salts and with 
chromic salts the foUowmg actions occur — 

(1) 3MnO + MojOy = 5MnO^. 

(2) Cr.Oa + Mng07 - iCrOa -i zMnO| 

A METHOD for determining molybdenum in molybdates 1^ 
described by Danesi (m Aiit della Accaiiemia)^ based upon the 
fact that hydriodic acid is decomposed by molybdenum trl- 
oxide with <;eparation of iodine. A weighed quantity of the 
molybdate under analysis is mixed wilh hydrochloric acid and a 
solution of potassium Iodide , the amount of iodine liberated 
in the reaction is determined by titration with sodium thloiul- 
phatc solution. The results are very accurate. 


In the same journal a method for determining nitrites and 
nitrates in the same solution is described by Piccim \ the method 
is based on the decomposition of ferrous chlonde by nitrous and 
nitric acids with evolution of nitnc oxide, and on the greater 
readiness with which tins decomposition is accompli!) hed by 
mtrous than by nitnc acid. 

Herr M Grocer has prepared (Wien, Akad. Ber,) several 
Bulphochromites, i.r, lalts of a chromous acid m which oxygen is 
replaced by sulphur ; the following Balts arc menhoned among 
others • — 


Na,Cr.S 

AgsCrsS 


4 

4 


CdCrgS| 

SnOjSj. 


There ore about 300 known Optically active carbon compounds. 
The ipecific rotatory power of but seven of these hu been accu- 
rately determined for the pure substance, and for solutions of the 
substance in various solvents in all possible degrees of dilution , 
these seven are tartaric acid and ethyl tartrate, cane-sunr, 
dextrose, terpene from turpentine oil, nicotine, and campnOT, 
The nature and quantity of the solvent employed exerts a marked 
influence on the rotatory power of the active compound ; as a 
Gontnbutlon to this sahject the measurements made by Herr A. 
Becker (Deut. Chem. Ges. BencAle) of the rotatonr power of 
asparagine and aspartic acid deierve mention. An aqueous 
Solution of either compound exhibits left-handed rotatory powers ; 
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addhloD of bfdrocbJonc or lulphnrie scid diminishes the Icvo- 
rolBtary ucIod, and eventually eonverts it mto ■ marked dextro- 
rot t lofT one ; addition of acetic acid has a amilarp but much less 
mnftcd effect j with asparagine a point 11 reached at which the 
■ohitiaii, in acetic acid, ■ optically mactive 

JkTlfiNliuN was recently drawn ui these '* Notes" to an 
attempt made by Th. Thomsen to show that the numben 
expreiimg the specific rotatory powers of varioni carbon com 
pounds might be expressed as whole multiples of certain funda- 
mental conatanU ; each of these constants was supposed to be 
charactertitic of a group of allied compounds. Thomsen's 
methods of calculation have been severely cnlicised by Landolt 
(in the Befichte), who has shown that from the limited accurate 
data at oar diiposal such an attempt as that of 1 homsscn can 
aady be rogarded as a play on numbers, and is devoid of all 
idntific vfluc. 

ExfeJUMENTs are described in the May number of the 
youmal of tbe Chemical iSociety by Jones and Taylor, which 
appear to leave little doubt that these chemists have succeeded 
in preparing a gaseous hydnde of boron, and that the probable 
formula of thu compound is The new compound — the 

eusteiice of which establishes another point of analogy between 
boron and tlie nitrogen elements— is prepared by decomposing 
magnesium boride by a dilute acid, the gas has only been 
oblained largely mixed uith hydrogen, it burnii with a green 
doae, and is decomposed by heat with deposition of boron. 

In the course of a paper on the appearance of nitrous acid during 
thn evaporation of water (Chem Soc. JoiArnal\^ by WamngUia, 
•xpenments on tbe detection of this acid, by the use of hydro- 
diforic add and naplithylamine hydrochloride, are described, 
which show thnt one part of nitrous acid is easily detected 111 
10,000,000 parts of water, and that as small a quantity as one 
part in i,ogo,cxx),ooo can he detected. 

In the /.eitschrift fur anal. Chem, llcrr Seelheim desenbes 
expcTiments on the percolation of waters through soils, from 
which he draws the following general conclusions -—Only that 
Btntum of any soil which is composed of the smallest i^articlcs 
need be considered in determining the permeability by water 
of the soil of a diamct Ihs composition of a soil must he 
ncertamed, otherwise experiments on a large scale furnish no 
messure of the permeabiluy of that soil. Tbe thickest stratum 
of sand allows the passage of many hundred times more water 
than a layer of clay only one centimetre thick The permea- 
bility of dykes may be regulated by mserliog layers of clay 
between layers of sand 

Buall quantities of carbon monoxide may be detected, e f 
la the nir of rooms, by drawing the bii^pcctcd gas over powdered 
gliAs moistened with diluted blood, shaking the blood with a 
drop of oaimoujuni sulphide and examining by the spectroscope. 
Strips of paper soaked in a solution of 0*2 gram palladium 
okloridc in too c.c water serve to delect carbon monoxide : the 
dned slipti are suspended by platinum wires in a large flask with 
a very little water, and the flask Is corked , with five parts of 
carbon mftnoxide in the atmosphere of the flobk, a black shining 
deposit of mctalhc palladimn appears on the paper m a few 
minutes , with one part, in two to four hours ; and with o 5 
porta in from twelve to twenty four hours. 

A UbEFUL hi^toncal account of the invesstigations made on 
the subject of dephosphorising pig iron, appears in DtH^ler^j 
pUyitchmichts yournal^ and m abstract m the May number of 
the JoMrml or the Chemical Society. 

The rate of chemical reactions having been lately the subject 
of several investigations and discussions, M Kayander publishes 
in the Russian yournal of the Chemical and Physical Society 
(vol. Kill fosdmilc 4), the results of his last measurements, 
'Without seeking to esublish theories as to a connection between 
chonucal affinity and the rate of reactions, M. Kayander simply 
triM to make mea'iirenacnts in a branch of chemistry insuffi- 
elently worked until now. To simplify the results he has em- 
playwl a solid body and a liquid one, and has measured the rate 
of dissolution of magpcsium m various acidb ; the magnesium 
wui takc« in ihe shape of small plates, having a suiface of about 
aOQO square miUimcues , the acids, in solutioai of o 01 of 
the atomic weight (in grammes) In a litre of water. Expen - 
iMiita os to the influence of various degrees of concentration 
Will be published m a second paper, Ai to the influence of 
limop he amves at the conclusion that the reaction begins at 
the moment of the immersion of the magnesium In the 


acid ; Bcid<i when mixed produce the same aotlon as If taken 
separately As to tempenture, its influence is precisely that 
which it exercises on the dimimitiDn of tbe internal friction 
of the particles of the liquid against one another, and does not 
seem to influence the chemical properties of the reacting bodies ; 
the figures M Kayander has arrived at from a long series of 
measurements establish that the speed of the reaction u uivtrsely 
proportional lo the internal fnction of tbe medium The re- 
searches will be continued. 


PHYSICAL NOTES 

On heating a plate of boracite lately Herr Klein ( Gott, Soe, 
of Set.) was surpnsed lo observe a complete change of the 
optical image The boundary lines of the optical fields 
prove vanable with temperature, and often wholly disappear, 
perhaps reappearing in. quite different places, Herr Klein con- 
cludes from these and previous observations that boracite does 
not owe Us origin to a ti^m-likc formation of parti of louer 
symmetry, but is regnlar, and producer simple individuals , and 
the optical properties, apparently in sharp contradiction to this, 
are really due to tensions produced in growth. These divide the 
crystal into parts uf diflerent tension, of which the sometimes 
stronger suppress the weaker, fur certain leniperatures and 
po-^itions of the crystal (Similar properties in crystals of 
analcime have been described by Herr Ben Saude to the Gottingen 
Society ) 

An ingenious, somewhat complex, apparatus named an omIo- 
matte mdhanomiter, or automatic analyfici of fire dimp, has 
been recently brought before the (ieneva Physical Society by 
Prof Mounter {Anh. des Sci , April 15). The fire damp, in 
presence uf air in excess, ih decomposed in a glass vessel by a 
platinum wire rendered incandescent, and the condensatian pro- 
duced acts directly on a mercury manometer, having platinum 
wires inhurtcd in Us tube The air of the mine is automatically 
forced by bellows, every hour and half hour, mto the burner. 
The receiving apparatus stands in the central office. The system 
includes several electro -magnets, two battene>-, pendulums with 
escapement, an alarm-bell, &c 

The influence of pressure on the electric conducUvily of metgd 
wires has been studied anew by M. Chwolson (Imp Acad, of St. 
Petersburg March) j Wartmann’s previous cxpcrimenti, in 

which Wires u ere compressed betvi een steel plate-s with caoutchouc 
lining, having failed to show whether pressure changes the specific 
resistance M Chwolson used a piezometer, giving pressures 
Up to 60 atmospheres, the wire being wound round a gla^s rube, 
then passed through it, and the tube inserted in another, which 
was connected with the piezometer (Tlie two wire ends were 
broimht out through binding screws.) Among other results, at 
3 8 C the copper wire showed a relative diminution of resistance 
of about o 0000013 by one atmosphere of pressure , a hard 
brass wire about o oooooif , and a lead wire (at f C ) about 
0‘Ooooii, or ten times more than the brass. Freising at 17" C. 
the calorific action preponderates over the direct achtm of 

f iressure for copper and brass, while tbe reverse occurs with 
ead. Moreover, the author proves, in the cose of tbs bran wire, 
that the pressure causes change of the specific resistance besidei 
change of the resistance through change of the length and 
thickness. Every relative change of volume involves a rdative 
change of the specific resistance about 3*6 limes as groat 

M, Mascart showed recently how the phenomenon of Tal- 
bot's fnnges conld be apph^ to measuring the refractive fndioei 
of gases and the difference between the refractive index of a 
solid and that of a liquid, M. Hunon has farther thus mea- 
sured the differeace of the refractive indices of liquids, and in 
the yem nal de Physiqtu for April he shows how the refractive 
index of a Lquid may with those fringes be directly detemincd. 
'fhe two interferent rays aro renda^ vertical, 10 as each to 
traverse one of the halves of a partitioned rectangular veaal 
with glass bottom. The liquid being first at the same level in 
both divisions, its level in oue is nadually lowered by a special 
contrivance, and this has the efftet of displacbg the Ifiugta ill 
the field of the tele-cope Let r be the variation of level, / the 
number of fringes that have pos^ a point in the Acid corre- 
ipondmg to light of wave-length A, then e (71 - i) =» /a. The 
letter m represents the refiactivc index of the liquid for light of 
wave-lengtti X (For further detaxb we refer to M. Hurioa'i 
dote.) 
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Frof. Trowbridge Utcly observed that a steel bar magnet- 
ised to saturation at 20 " C. and subjected to a temperature of 
-do** C. lost 66 per cent of its magnetism (a much Renter per- 
ceutage than that formerly observed by Wiedemann). 

Prof. RohinsoN of Ohio concludes from experiments {Jour 
FrankL March) that vibrations in extended media ^om a 

remote single centre of disturbance, con only be longitudinal, 
even ui light , that vibrations w ill be to some extent transversal 
when due to two or more centres of disturbance not in thf* same 
line ‘ and that undulationSj to be in a condition called polarised, 
most consist of vibrations which arc transversal, and that no 
necessity exists fur assuming vibiations transversal in front of a 
poJoriser. Tliese views are not only contrary to the accepted 
wave-theory of light, and to the conclusions dcnve<l from Max- 
well’s electromagnetic theory, but appear to be directly negatived 
by the expenments of Stokes and Figenu 

In bis third paper on electrical shadows [Go//, So£, Nacht , 
Februaiy 5) Herr Holtz studies, aha^ the differences m 
form of the light surface and shadows from the two electricities , 
the effect*! of using differently -conducting surfaces under the silk, 
and of using convex and concave spherical or cyhndncil sur- 
faces, the double shadows from two surfaces used as electrodes , 
the use of a silk screen between pointed electrodes, dec 

A NEW Beismouietcr is described by Hr. G, Wagener of Kiotoi 
Tapon, for which he claims several advantages over the ordinary 
neavy' pendulum seismometers. It consists of a strong ii^id 
frame m the form of a sliort quadrangular pyramid, from which 
15 s Impended an iron bail weighing about fifty pounds by means 
of a bundle of untwisted silk fibres three feet long Below this 
ball IS an indicating pendulum cousisting of a hollow *;phere 
pivoted near its centre of suspension upon a small fiolished ball, 
also rigidly fixed to the frame, and carrying benea'^h it a llglit 
arm, whereby It 1 motions are multiplied tu enty- four times A 
small sphere fixed to the bottom of the iron boll plays into a 
cavity in the summit of the indicating pendulum The latter 
has, by reason of its construction, a vny short penod of oscilla- 
tion as compared with that of the Iron ball Hence vhen an 
earthquake occurs the inertia of the heavy ball will keep it for 
a oonaiderable time 111 its position, while the ixunter of the iiidi- 
catiDg pendulum moves toward the region whence tJie didurb- 
once come, and can return almost instantly if the horizontal 
duplacement be succeeded by a displacauent in the opposite 
direction That the movement of the pendulum may be regis- 
tered accurately m point of time, a small silk Lhread attached to 
the bottom of the indicating pendulum passes through a small 
eye-hole in a porcelain plate immediately beneath, and thence 
posses round a light indicating wheel winch is aJ^o in connection 
with a lever whiLh at the slightest movement drops, and slops a 
clock A kindred apporatui 11 employed to register the direc- 
tion of the shock, eight threads from the indicating pendulum 
of a similar instrument being wound round ci'^ht indicating 
wheels fur the eight chief points of the compass For these 
Inotrumcnts it is claimed that there is leu error from oscillations 
thou u the usual instruments, the inertia of the indicating pendu- 
In checking the tendency of the weight Lo swing A further 
regutcring apparatus, consutmg of a chronograph drum actuated 
by a clock which is started by the first shock, is also described. 
It doeanot appear that the registenng apparatus of Dr Wagener 
u in any way an improvcinent upon tue electrical api aratus 
hitherto employed. Lastly, Ur. Wagener descnbcit an instru- 
ment fiv meflsunng any possible vertical displacements, a heavy 
body of considerable inertia being counterpontcd while loimersed 
in a tub of water, its movements being magjuhed by a lever and 
registered by a thread-wheel arrangement 

M- Gaiffe gives us reason to suppose that part of the dis- 
tUTMncQ Id telephoDe lines, usually set down to “induction," 
u due to the conducting- wires being of a mngnetisable metal 
iron, which, when moved in the magnetic field of the earth, 
ezpencnce induction -currents M. Gaiffe mtrodneed into a 
^phonc-cinuit (Wo pieces of steel wire, one magnetised, the 
other not On hitting them so aa to make them vibrate sharply, 
sounds wwc produced in the telephone more strongly by the 
magnetised strip. The remedy Is obviously^o employ conducting- 
wtrcb of some non-magnetjc substance, such as copper or 
manganese bronze, 

According to P, Tacchinl, there are in the sun two regions 
w spots and facul® at about equal distance (20'’ and aa") from 
the equaior, and about the same longitude^ which showed con- 


tinual activity last year. The fact he conaidera important for 
theories os to the sun’s physical constitution. 

The last number of the Jouma/ of the Chemical and Physi- 
cal Society of St Petersburg (vol xiii , fascicule 4) contains 
two letters by Prof A M. Boutleroff on icc under critical pres- 
sure. The former of them wa^ written on February 13^ when 
J’rof, Boutleroff had not yet received the number of NaiuRE 
which contains a detailed description of Prof CanielLey’s ex- 
periments , the second on March 17 The expeurntn Is which 
he has made, and which he describes in thi'i second letter, were 
made. Prof Boutleroff says, on the same conditions as those of 
Prof Ciirnclley, but the temperature of ice remomed at - 6’ ; b 
nse of temperature was observed only when s part of the bulb 
of the thermometer was free from ice, but even in this case it 
was very slow. ITie refrigerating infiucnce of ice was quite 
manifest, but it was nut at any tune possible to discover anything 
showing a rise of tempcratuie ” Prof Boutleroff supposes that 
Prof Carnelley has taised the tcmperatuie of liia iheimomeler 
without raising that of icc, ‘*1* is true," he say®, “that the 
calorunetnc experiment of Prof Carnelley seems to speak m 
favour of a heating of the ice itself , but can we not suppose 
that a kind of covenng of hot vapour which was around the ice, 
remaining on its surface, was transported into (he water of the 
calorimeter, and there neutralised the refrigerating [Jower of the 
iLC ?'* I'rof. Boutleroff proposes also, for the same cxpeiiment'r, 
to make use of n cryophorus which might be easily appropriated 
for that use, and which he desenbes in that cai^e as a ctyuscope. 
When repealing Prof CarncUey's expenments with a cryoscope, 
Prof Boutleroff happened to raise the temperature of tue ther- 
mometer to -1-40“, whilst the bulb of the thermometer was nmrly 
completely covered w ith ic^ , hut he failed to raise the tempera- 
ture when he covered the surface of the bulb with a small sheet 
of platma He concludes that the bulb of the tbermometer in 
those cases, when it shows a tcuiperalvire above zero, enters into 
contact with ice only at some few spots , and the rise of the 
thei mometcr might be explained, nut only by the Ihermal trans- 
lucency of the ice, but also by the circumstance that the vapour 
disengaged by the melting ice la heated, and reaches the bulb of 
the thrimometer by the small channels formed m the ice, he 
therefore concludes that I'rof. Carnelley’s condition m, to Uie ice 
being 111 a special state not quite reliable. 


GEOGRAPHICAL NOTES 

Dh, Wild, president of the International Polar Commission, 
has issued a circular stating that six countries have already inti- 
mated their intention to co-operate in carrying out the scheme of 
simuUiineoiis meteorological, magiieticaJ, and other physical 
observations in the Arctic regions llie^ie countries with the 
proposed stations, uc Denmark at Upernmk, Norway m Fin- 
murk, Austria- Hungary in Jan Mayen, or j^rhaps East Green- 
land, Russia in Novaya Zemlya and at the mouth of the Lena, 
Sweden m Spitztjergen, and the Hiutcd Staiei at Point 
Barrow and m Lady Frankhu Bay Should other counlnes 
send in their adhesion to the bclieme, this disposition of the 
stations may be somew'hat modified. Wc are to see there la 
a probability that Germany may establish a station m the Island 
of South Georgia, and France a station at Cape Horn. An 
mlerefiUng feature lu the scheme is that two of the tight iiroposed 
Arctic statioui ue to be equipped at llie expense of private indi- 
viduals, VIZ., the station in Jan Mayen or in East Greenland 
at the expense of Count H. von Wilczek of Vienna, and the 
station 10 Spitzbergea, os our readers are already aware, by M. 
L. O. Snum of Stockholm Is it possible that no public- spirited 
EngllEhmau will be found to provide the means for England co- 
opeiatmg m thia truly international scheme of phytical observa- 
tions in the Polar regions, which play such an important rdU in 
the meteorology of the globe? 

As much has been heard of late respecting the magnificent 
harbour which the French are likely to make of Lake Bizerta in 
Tnnu, It any be well to correct a miupprehcnsioa which bos 
long existed as to ita depth Even in the most receut gazetteers 
this is Hid to be fifty fathoms, whereas In a bnef but excellent 
paper which he sat to the Geographical Society many years 
ago, Admiral Spratt, speaking from hu own soundings on the 
spot, expUciUy states that the greatest depth of water In the lake 
lb i%iht ralhoins, with on averogtof from five to six FathoO]<T This 
WQiud no doubt be sufficient for all pricticml purposes, but at the 
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same time it lb vastly dilTerent from the great depth given to the 
lake by old [ravellera, whose mistake has been pcq^etuated. 

In his anniversary oddre&h to the Geographical Society last 
week I^rd AbcrJare paid a jUst tribute to the services rendered 
to geography m the region west of Lake Nyassa by Mr, F. C 
Selous^ who hu hitherto been be'.i known aa a mighty hunter of 
large game. XhU gcntlcmau, we learn, lu 1878 penetrated for 
ijo miles the unknown country north of the Zambesi, 111 the 
direction of Lake Bangweolo He has since crossed in vaiious 
directions the Matabcle country south of the Z.^mbe^.l, discover- 
ing two new rivers and dchnmg the course a of others which had 
previously been laid down froui vague information llis notes 
on the River Chobc have already been published by the Geo- 
graphical Society We understand that tnc fine tropmes of the 
chase which Mr Selous brought back from South Central Africa 
have been placed in the hands of Messrs Rowland Word and 
Co for preparation ^ 

From the report of the progress of the Ordnance burvey 
which ha'i just been issued, accuinpamed by useful diagraiub, we 
learn that it I'l expected that the whole survey will be completed 
by 1890, as the staff ii to be augmented in consequence of 
increased funds being placed at the dispoial of the Director- 
General 

Th£ programme of the first German " Gcographentag ” a^ 
Berlin, on June 7 and 8, contains the following addresses — 
Prof. Zoppntz (Konigsberg), on the condition of the earth’s 
interior ; IVof Neumayer (Hamburg), on the importance of 
magnetic researches fiom a geographical point of view. Prof 
Rein (Marburg), on the Bermuda Islands and their coral reefs \ 
Prof, Bastmii ^Berlin), oil the problems of ethnology , Prof 
Kirchhoif (Halle), on the methods of teaching geography m 
schools Professors Wagner, Meitzen, and Ascherson will speak 
on Eimilar subjects. 

Dr. Crevaux has completed his third South American jour- 
ney He descended the Guayabero River (a tributary of the 
Ormocco) on rafts, and made on exact survey of this river The 
survey comprises 1275 miles, of which 375 are a complete desert. 
By the assistance of natives Dr, Crevaux and his companions 
reached Ciudad- Bolivar, hence they embarked for Trinidad on 
board a steamer, Shortly before the end of the journey one of 
the travellers, a sailor ol the name of Burban, was killed by a 
sting-ray ( Tr\»gon pasUnacaY Luler on Dr Crevaux visited the 
villages of natives in the Ormocco delta, collecting interesting 
anthropological data 

The Central Union for Commercial Geography at Berlin 
lEitendH to erect a Commercial Geographical Museum in that city 
The preliminaries are so far completed that a hall for exhibiting 
the objects has been hired, a provisional committee formed, and 
the bye-laws printed The Union is rapidly extending its 
branches all over Germany Among the latest foundation are 
those at Cossel, Marburg, llauau, Frankfurt, and Wiesbaden, 
i,r. no less than five in the province of Hessen-Nassau 

At the May meeting of the Berlin Geographical Society the 
latest news of the German explorers in Africa were comnranicated 
to the members A letter from Dr. Rolilfs was dated from 
Gondor. The traveller knew nothing of the death of the King 
of Abyssinia. The disposition of the king for the further 
journey of Dr. Sleeker was very favourable, and the latter was 
to leave at once for Shoa-land with a guide, Dr. Pogge and 
Lieut, Wissmann had arrived at Malange on January 25 Here 
they intended to stay a while before leaving for the interior 
Dr. Buchner arrived at Malange on March 8 on his return 
journey, and met Major von Mecho, Buchner’s misfortune of 
being obliged to turn back after three unsuccessful attempts to 
penetrate further is already known to our readers From Mada- 
gucar a letter was received from Dr Hddehrandt. He left 
Tanananvo on Februaiy 17, and travelled southwards with great 
hopes of a ijieedy success, 

A LETTER from Dr. Junker to the Austrian Consul at Chartum 
dispels all the rumours anoat regarding his supposed asiassiuation. 
He only returned to his station m December la^t from the journey 
he had taken. He first crossed the Welle River and travelled m 
1 vestvly direction to the Mangbattn trite. Then he proceeded 
to lomt Government stations In Eastern Mangbatlu land, getting 
aUttle beyond Munsa’s former residence, In toe viemity of which 
is Mlam’s tomb (not m the Niam Niam land, ai Indicated by the 
Italian map). The traveller crossed the Gadde and Bibali nyera 
at ttelr oonfluence, and then returned to his station. 


The new number of Le Globe opens with a continuation of 
M de Morsier’s papers on the plains and deserts of the two 
conLnent^, and also contains a sketch of the geographical work 
of last year by M. Bouthillier de Beaumont, as well as notices 
of the Arctic campaign of 1880 and the Jeannette expedition 

Some long letters have recently been received from F^re 
Livmhac, the head of the Algerian Missionary Expedition m 
Uganda. In referring to the organibation of the country he says 
that under the Kabakat or absolute monarch, are the chieL of the 
great families, called AlohamiSf of whom three specimens came 
to England la'll year with Messrs. Wilson and Felkin. After 
thc'^e come chiefs of inferior rank, who own allegiance to the 
Kabaka through the Mohamts Last of all is the mass of slaves 
or Wadu Mtesa, Fire Livinhac says, is regarded by his sub- 
jects as a species of divinity, and they attach a eupernaturaL 
virtue to objects which he has touched He however amcars 
to be very mucli under the mfiuence of a clique of Afoham^, 
who threaten to dethrone him if he encourages foreigners. 

The Queen'wland Goverument have lately issued a large scale 
map of part of the Colony, on which is laid down the proposed 
route of the transcontinenUl railway to Toint Parker, 0,1 the 
Gulf of Carpentaria This, wc observe, crosses the lower course 
of the Gregory, where, according to a recent official report, that 
nver overfious and covcp'i moat of the plains for n considerable 
distance on either bank It is difficult to reconcile this uncom- 
fortable fact with the report of Mr. Watson’s expedition, to 
which wc lately referred, that high ground ran right down to 
Point Parker If this be really the case, the surveying expedi- 
tion must ha\c followed a different course to the westward of 
that laid down fur U, possibly crossing the Gregoiy at a much 
higher point m a comiiaratively unknown pari of the country 

We regret to learn that P^rc Law, whose unfortunate expedi- 
tion from Gubuluuayo to Umzila’s country was leferred to in 
Nature of May 5 ) died of fever and general exhaustion at that 
chief’s kraal last November. During his comparatively short 
stay m Africa he had rendered conspicuous service to geography 
by the determination of numerous heights and positions. 

A very interesting experiment la to be tried m West Central 
Afnca by the members of the Living-^tone (Congo) Inland 
Misuon. We understand that seecL of the different species of 
Cliinchona, which have been obtained from the Government 
plantations in India, are to be sent out lo them ith a view to 
ascertaining whether it could be successfully cultivated in the 
mountain valleys of the Congo 

It Is probable that the successor of Admiral La Roncii-re Ic 
Noury, late President of the French Geographical Society, will 
be M. Ferdinand de Lesseps. 


SOLAR PHYSICS— Sl/N-SFOTS^ 

*^0 the student of science who contemplalcfl the sun by day or 
the stars by night Iw 1 questions will inevitably occur. The 
first will have reference to the source from which those vast orbs 
have derived their stupendous store of high-class energy; the 
second to the asLonishing regularity with which they are able to give 
it out. It Is not impossible to measure m a rough way the amount 
of heal which our own sun must have possessed. For in the first 
place we are forced to allow that our luminarv must have shone 
as it does now for millions of years. In the next place [the 
amount of solar heat received bv the earth in one year will about 
liquefy a layer of ice 100 feet thick covering the whole surface 
of the earth, and lastly, the sun gives out 2,300,000,000 times 
aa much heat as the earth receives. 

These considerations viewed together will perhaps enable us 
to form a faint conception of the amount of lignt and heat 
which our luminary must have given out during its prolonged 
existence. And yet the sun u by no mean<i one of the most 
powerful stars, being only about the average In brightness. 

We ask then, in the first place, from what source has this 
inconceivably vast store of energy been derived ? If science be 
not able with absolute certainty to repl^ to this question, It is 
yet able to indicate the most probable origin of the supply. 

The only hypothuis yet thought of that can account for it Is 
that which first occurred lo Mayer and Waterston, and which 
has been worked out bji Helmholtz and Thomson In such 1 way 

' Lecture in the Courie on Soler Phynci el South Kensinstan . deUvered 
by Prof Balfour Stewart, F R S , April 97 
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as almost to prove that there no other kaown power capable 
of producing such a stupendous result. 

According to this hypothesis we may tmagme the particles of 
matter, u hen originally produced, to have been at a great dis- 
tance from each other, all however being endowed with the 
power of gravitation — forming in fact a chaotic moss. As 
these particles giaduallv came together m virtue of their mutual 
attraction, heat would be generated m the condensing mass, and 
It ha^ been calculated that this cause, by storing up a vast amount 
of heat in the sun, is sufficient to account for its wonderful out- 
pouring of heat and light throughout a long series of age^. 

But the whole of the riddle i^ not thus solved A man may 
have vast resources and yet a total ab euce of ready money. Or 
a nation may have plenty of food and yet not be able to bring it 
fast enough into a famine -stricken district And so the sun may 
posacss 111 its interior abundance of high-class energy and yet be 
unable to bring it quickly to the surface — indeed it has been 
caicuhiled by Sir William Thomson that if the sun were an m- 
candesccnl solid body Us -surface would piolwbly cool id a few 
minutes of time The perplexing fact about the sun and btars is 
not so much tlist they have somehow obtained a vast store of 
energy, as that they are able lu bring it to the surface with an 
astouibhing regularity Neveitheless this regularity, great as it 
IB, is not apparently perfect. There are a good many examples 
of variable ‘.tars of which some few suffer sudden and extreme 
cliaiiges of brilliancy, wliiic in others the variation is much less 
conspicuous In these oiba the transport service by which the 
heat IS brought to the surface appears to work unequally, and 
even in some cases to break down altogether Were we much 
nearer to them than w^ are we 'might study these inequalities 
with advantage, and perhaps ^ain ^ome insight thereby into the 
nature of the wonderful machinery that bungs the heat to the 
surface 

As it IS however we must chieHy confine ourbelves to a study 
of the suii. Can wc therefore hope to find out the nature of the 
machinery by which the light and heat of our sun are brought to 
the Kurface ? and is this nuchmeiy unequal m itis action? Is the 
sun, in fine, a variable star? Fust of all, let us have a clear 
conception of the precise meaning of this quebtiun, No doubt 
the clouds by day and the earth itself hy night interpose them- 
selves between us and our luminary so as to render its direct 
influence exceedingly variable , but IUh is not the point I' re 
□ uenlly in passing along the streets of an evening we see into 
tlie Ulterior of some ri^om which has ju^t been lighted up , but 
immediately the blind is [mllcJ down, and we see it no longer. 
The gas may however be all the while burning behind the 
blind with a constant lustre , or it may be that fiom water iii the 
pipe or some other cause the flame is intcrmittciU. Now this is 
the point which we wish to determine about our sun Is sun- 
light intrinsically constant, or is it subject to variations ? and if 
so, can we determine the extent anrl the periods of these varia- 
tions? Now at first sight it seems exceedingly strange that we 
are compelled to ask this question. 

It might naturally be imagined that astronomers, who can give 
us the light variations of Beta I yrx or some other variable star 
with the greatest precision, must certainly be able to give 
us similar inform.itioii about the sun. Tnat they are totally 
unable to do so is unquestionably very strange. When however 
we begin to examine we find several reasons for this curious 
failure. In the first place we must all be glad to think that 
within histone times at least the variations of the light- 

giving power can never have amounted to a large proportion of 
the whole. Had this been otherwise none or us could have 
been 'alive at this moment to speculate on solar variability. 

Nevertheless these suspected differences although not exceed- 
iDgly great, may still be large enough to enable astronomers in 
some remote part of the universe to pronounce our sun to be a 
yanable star How is it then that we who are mainly concerned 
in this variability are yet unable at first sight to decide upon the 
fundamental question of its existence ? 

Wc have not far to seek for an answer to this enigma. The 
fact is we are too near and too deeply ooncerned m the issues to 
be able easdy to detect the variation, Wc have never the 
opportunity of comparing the lun^s light ^tth the pure light of the 
stars in the way in which we can compare fbe light of one star with 
that of another. We must therefore resort to means by which 
the direct light and heat of the sun may be accurately measured 
Now it cannot be said that instruments for this purpose do not 
cxbt, but they have not been lystematically made use of to 
determine this Important point, and indeed there almost appears 


to be a reluctance in humanity to face the fact of the sun’s 
variability, 

When, in process of lime, the telescope came to be mvenled, 
by its means Fabncius and Galileo speedily discovered that the 
face of our luminary was not aliogelher frer from spots This 
fact had been previously known to the Chinese, who in the 
course of Iheir long and peculiar civilisation had lecorded many 
instances where such sspots were large eiiuugh in be visible to 
the naked eye Bui at present wc have Lo do with Ihe pi ogress 
of European thought The first accnralc observer of these 
phenomena was Ifofrath bchwahe of Dessau, a distinguished 
German astronomer. More than fifty year^ ago he '^et himself 
to Ihe task of taking frequent sketches of the disk of lIil sun, 
which might record approximately the positions and areas of the 
various groups of spots For forty years he continued to 
labour at this somewhat munuLonuus task wdth gieat perse- 
vdtance, until at length his unwearied l.ibuurs were crowned by 
a singular and iinlcoked-for discovery. This consisted m the 
evident periodicity of lhe‘;e phenomena During some years 
Sehwabe found Ihe sun to be almost entiiely free from fpots, 
while ou other occasions the sular disk was mottled over with 
very frequent groups, ilie iienod from maximum lo maximum, 
or from minimum to minimum, being nearly eleven years. 
From the observations of Schwabe and utheis it would appear 
that 182S, 1S37, 1B48, i860, and 1870 were years of maximum- 
spot freipiency, while 183J, 1843, 1S56, 1867, aid 1877 were 
cliaraclerise \ by a nearly total absence of split'- Caiimgton, of 
this country, followed in the steps of Schwabc, and gave the 
world a very accurate record of the spots which appeared from 
1854 to 1S60 inclusive. 

In 1858 De La Kue introduced the nj^pljcation of photography 
to solar rescarcli, and since then phutnheliograi hs have been 
at work at Kew, Lly, and Greenwich, in this country, at 
Wilna and Moscow m Russia, at Mauritius, Mellioume, 
India, and Cambridge, U.b , more or less continnuusly up to 
the present time, 

I can only allude to the magnificent solar piUares produced 
I by 1 angley at the Alleghany Ob ervalory, and more recently by 
M Janssen, the distinguished French astronomer, as forming a 
new point of departure in the history of solar dclmuation. 
janssen’it pictures are more than a foot in diameter, and in them 
every minute detail of the sun’s structure is accurately repre- 
sented 

But It is lime to tell you what a sun-spot really is Prof. Wilson 
of Gla'igow made in 1774 obser\'alion which greatly startled tlic 
scientific woild. He found that suii-'.pots Lthaved exactly as if 
they w ere caverns w ith sloping sides dug into the body of the 
sun The bottom of these caverns is generally lilack, while 
the sloping sides arc less so ihe black poitioii is therefore 
called the nmbra^ while the less bUck sluping sides are 
called the penumbra of the vpot. It 13 easy to explain the 
nature of Wilson’s reasoning. The sun, it is well known, 
revolves on its axis about once in twenty-six days from east to 
west, so that a spot will take about thirteen days totiavcl across 
the visible disk or hemisphere. It will come on at iht* left-hand 
border or limb and di'-appcar nt the right, prosnded it remains 
so long. Now Wihon noticed that when a spot is near the 
limb the penumbra on the side nearest the ^un's visual centre is 
hidden from our view, on the same principle by which, when look- 
ing into a silver jug, for imtance, nom one side ofit, that interior 
which is nearest the eye is hidden from the view. In fine, he 
concluded, with perfect justice, that «pots W'ere pits or hollows 
With sloping sidcB, and we are justified in adding that they are 
cloud pits, and not caverns of solid matter, 

These conclusions of Wilson have been abundantly confirmed 
by the Kew observers, Mr De La Kue and his colleagues, and 
also by the spectroscopists who have devoted themselves lo the 
ran. 

It has furthermore been show 11 by the'ie observers w'ly the 
bottoms and sides, but more especially the bottoms, of such 
caverns should be blacker than the sun’s ordinary surface 
They are blacker became they are colder, end they are colder 
because they repiesent a down-ni'-h of matter from the high and 
comparatively cold regions of the solar atmosphere — cf some 
kind of celestial hail, we may perhaps imagine So magnificent 
is the scale of operations that fifty or Bixty of our own earths 
might be dropped into the cloud-cavern formed by the down- 
rnsb^at least in the case of large spots. 

But a down-nich implies tu up-ru*-h, and we may add that a 
down-rush of matter comparatively cold implies an up rush of 
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DiAttfir compantively hot. We have abuDdaiit evidence of the 
exhtence or such up-nishei in the sun Astronomers have be«a 
loof fumlur with the eilitence of two solar phenomeua which 
occur together — j/^j and facuia, Inst aa a spot represents 
soBicthiiig which is blacker, and therefore colder, than the 
ordinary aolax surface, so a facnla (torch) repicsenta bomething 
which li brighter, therefore hotter, than the surrounding 
imoBB. As 1 have laid, faculs and sun spots accompany cacn 
other, and we have evidence from vanona quarters that the 
former are not merely high up in the solar atmosphere, but that 
they frequcDtly represent matter in the very act of aacending, 
|iut u a lun-ipot hrquently represents matter m the very act of 
falling down. 

If we tom now to those regions of the snn's disk m which 
there are no spots we do not find a uniformly luminous appear^ 
ance. We find rather a fine mottled or granular surface conaist^ 
^ of certain bright patches and of others comparatively dark. 

black patches may perhaps be regarded as very minute sun- 
^ts, and the bright patches as foculcc on a small scale. 
Probably, too, the bnght are up rushes of comparatively hot, and 
the dark down-nuhe^ of comparatively cold matter. 

Thus we may imagine that the difference between a spotted 
and an unspotted portion of the solar surface does not consist so 
much in a difference in the kind of things there picMnt as m 
their sue. In the unspotted portion we have down- rushes and 
up-rushes side by side but on a small scale, while in the spotted 
region wc have also down -rushes and up-nishcs, but on a large 
scale, 

U thus appears that a prominent characteristic of the solar 
surface is the presence side by side of gigantic up- and down- 
currents the up-rudies consisting of very hot and very bright 
matter corned upwards from the heart of the inn, while the 
down-rushes consist of comparatively cold matter earned down- 
wards from above 

We may add that this system of currents appeon; to be in all 
respects most powerful during periods of maximum sun-spots, at 
which times the velocities of solar matter are abaolutely enormous. 
By a spectroscopic method we can estimate them velocities, and 
we Ana that on some occasions they reach the almost incredible 
Bpeedfof 150 mdes per second 

As yet, however, we have only added another to the puzzles 
of solar physics. We began by expressing our astouibhment at 
the power which the sun possesses of continuously pounng 
out vast quantities of heat and light, and we must now add to 1 
this our astonishment at the aliiio*<t lucredibLe Velocity of its 
surface cuirenls. Wc are thus presented with a couple of wonders 
instead of one , but is it not posbible that the one of , these may 
explain the other 7 

lAay not these gigantic currents denote the very machinery we 
are in search of, and in virtue of which the sun becomes able to 
carry light and heat from the mteiior to the surface, so aa to | 
give us a continuous and powerful supply 7 

The sagacity of the late Sir John Herschel was not behind m 
detecting the true state of the case. He sugraled the proba- 
bility that at times of maximum lun-spols toe mnpoi^ as he 
expressed it, may be in reality boiling very fiercely, and may 
therefore be giving us more of what wc all want instead of less 
— ^bc u fact preparing for a banquet instead of making airange- 
ments for a famiue. 

Indeed we may be perfectly certain that the peculiar machinery 
which enables the lau to continue shining must be something 
which bnngi up with ^eat promptitude to the surface new 
particles of hot matter from within, while it cornes down with 
equal promptitude those that have already performed their light- 
giving office. 

The son is required to fire off without intermiif^ioti a vast 
number of Iqght- and heat-shots into space. And the battalions 
of [urticlea that have done their work must quickly step behind 
to reload, while their places must be taken as quickly by 
a fresh and unexhausted levy of particles from within. Now 
this reennting process, which musi exists can surely be 
nothing else than those violent up-and-down atmoroheric cur- 
renta which observation reveab to lu on the surface of our 
hiBinary, and we are thui entitled, aa a matter of apeculation, 
to iafar that our wth will probably receive peculiarly large 
mppliea of sunlight on those oocaiions when there is moat 
dlatUThance on the surface of the eun. In fact we may 
regaid the sun as a species of heat engine. The ordinary eon- 
Gfl^ou of such an engine is that of something provided with cylin- 
den, pUtons, valves, wheels, and other mechaiiical applianoaa, the 


famaoe and the boiler being kept generally out of sight , but the 
physical conception is something very different from this A 
neat-engine, according to the physiait, is a machine having two 
tcmpenhirea ; one being that of the source of heat, and the other 
that of the rcfngeralor ; and it produces work while heat is 
earned from the higher to the lower temperature— from the 
source to the refngeratoT, and not only so, but the faster the beat 
IS earned the more work docs it produce. 

Hera the object or end la to produce work, and the means 
employed is the carnage of heat But if we regard the sun aa 
an engine we may with propnety reverse this relation between 
means and end, and look upon the carnage of beat and light to 
the surface os the end aimed at, and the powerful surface- 
commotion SB the means bv which this end is accomplished. 

I am by no means satisfied that we can fully explain why the 
currents on the sun's surface should be so very violent os obrer- 
vation proclaims them to be, but yet it is easy to see that the 
conditiouH there xirescnt ore such as to favour the development 
cf convection-currents of enormous power. Let ns agree for a 
moment to study an ordiaary furnace fire We have here in 
the first place a carriage of hot air up the chimney which ulti- 
mately mixes with the cold air outside, while we have m the 
second an in-rush along the floor of the room of the cold air 
which feeds the fire, and which ultimately as hot ur goes up the 
chimney and mixes with the cold air above Now here we have 
a true convection-current, an up-rush of hot and an in-ruah of 
cold air, and the more intense thia current the more quickly will 
the fire burn. 

It IB easy to see in the first place why the hot air ascends the 
chimney. It does so because it has been expanded by heat, and 
IS therefore specifically lighter than the cold air around it. 

But why does a thing specifically lighter than the air ascend? 
Clearly on account of terrestnal gravitation. If there were no 
earth it would not ascend at all, and if the earth were leal 
massive than it is it would not ascend so fast as it now doea. 
Clearly then the draught of our chimneys depends upon the mass 
of the earth. 

Again, the draught will depend upon the intensity of the fire, 
and also upon its sire and that of the chimney, for it ia obvious 
that an exceedingly small fire and short chimney would not draw 
well even though the lempeTature of the fire should be very 
high. 

We thus perceive that the intensity of convection-currents 
depends — 

1 , On the tcmperalurc of the source of heat os compared to thxt 
of the cold parts of the arrangement, 

2. On the force of gravity 

3 On the scale of the arrangement, 

4. We may odd that for strong currents it is necesiary to have 
some substance, such ms air, that expands greatly under on 
increase of leuipcrahirc. 

And furthermore such currents ore still more augmented id 
violence by the presence of a condensable substance ifl the 
atmosphere, and are thereby rendered abrupt, and, to some extent, 
incalculable, in their opcratioiu, inasmuch aa a imall cause may 
produce a very great enect 

Now we hive all Ihene elements of power together on the 
son's surface. For in the lint place the intensity of the sua's 
hent la very great as compared with the cold of surrounding 
apace. Secondly, solar gravity u very great, being about 
twenty-eight times greater than terrestrial gravity. Thirdly, the 
scale of the whole arrangement is very great ; and lastly, the 
Rubstance there present, gas and vapour, ii one which expands 
greatly on being neated. On the suirs surface therefore all thfiM 
emuses of convection- currents exist in great strength , and if we 
bear in mind that they most be muUi^ied together rather than 
added we shall not foil to perceive how strong must be the 
effects which they will produce No twitlui tending all (his, it 
appears to me that we have more to learn with respect to the 
causes which produce the extraordinary violence of lolar 
currents. 

Although the senes of sun pictures made by Schwalie li the 
first having pretensions to accuracy, yet Prof. Rudolph Wolf 
has endeavoured to render observaiions of sun-spots made at 
different times and hj different observers comparable with each 
other, and has thus formed a hat exhibiting approximately the 
relative number of sun-spots for each year. Tnia list eatendi 
hack into the seventeenth century, and is in many respects of 
much value. 

By this means Prof Wolf has shown that the efaven-yearly 
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period nuiB through alL the recorded obaervalioaa of sun-spots 
iincc the telescope ciiine to be used. And furthermore it appear*; 
that these eleven -yearly oscillations ore not always of the same 
magnitude , sometimes they are large, and sometimes small 
They were probably small about the middle of last century, 
becoming large tawBrd<) the end of it , they were again small 
about the early part of the present century They have recently 
been large, and we may suspect that m future there will again be 
a falling ofT 

Besides exhibiting this complicated periodicity, sun-spots have 
many other cbaracterisUCs, the most prominent of which I will 
now bring before you Of these the moist peculiar is a proper 
motion of tbeir own. If there were no sun-spots it would be 
very difticnlt to determine the elements of the sun's rotation 
AcconUngly sun-spots have been used for this purpose ever Mnce 
the telescope was invented They are earned by the solar 
rotation from east to west across the visible disk of the sun in 
about thirteen days, and hence we may conclude that the sun, 
roughly speaking, rotates round its axis m twice IhirtLcn, or 
twenty-iix days. But Camugton found that spots move fastest 
when nearest the solar equator, and slowest when nearesit the 
Bolir poles ; and in con<»equence of this proper motion of spots 
there is an uncertainty as to the exact period of solar rotation 
Another point of interest is the distribution of spots over the 
ooUr surface. 'J'here are never any at or near the sun’s poles, 
the zone m which they break out having its limits about 30" on 
each side of the equator, It might be expected from this that 
we should have a maximum of spots close to the equator, but 
such IS not the case There are very few at the equator, the maxi- 
mum number corresponding to a solar latitude of about 15” north 
or south. We must not honever conclude that spots invariably 
exhibit a preference for this latitude, for Carrington has shown 
that on certain occasions they appear by preference to seek a 
higher latitude, widening out on each side of the solar ec^uator 
Bimullaneously, while nt other times they prefer a lower latitude, 
comm r together towards the equator simultaneously on each side 

Di hmysloff of the Wilna Observatory liai likewise observed 
a sort of heitiisphencal Hce ruw in the liehaviaur of spats. Some 
times they prefer the northern hemisphere of tlic sun — at other 
timefl the southern , but thu observer is iDclmcd to think that 
if wc pursue our reacaTches for a length of time sufhcienlly great 
vre shall find an equal amount of spots m each hemisphere 

I have thus endeavaured to bring before you the fact that 
sun-spots exhibit curiously compbeated laws of a roughly peno- 
dicai nature, Two questions arise from this discuraion: the 
one is of a theoretical nature, and has reference to the possible 
causes of this behaviour ; while the other is of great practical 
as well as of theoretical interest, and has reference to the effect 
whiLb theFe strange solar phenomena produce upon the mag- 
netism and meteorology of the earth and upon the general well 
being of the human race 

To be conitHued 


PROF ALLMAN ON THE DEVELOPMENT 
OF THE CTENOPHORA 

TN accordance with his usual practice of making his mnner- 
sary address at the Lmnean Society an cxixisition of recent 
progress m certain departments of zoological researdi, the Presi- 
dent on this occasion (24th May, 1881) selected as his sulijcct the 
advances which, during late years, had been made m our know- 
ledge of the development of the Ctenophora 

He referred especially to the beautiful researches of Alexander 
Agassiz, and to those of Fol, KowalewsUy, and most recently of 
Chun He pointed out the phenomenon to which he w as the 
first to call attention, that immediately after the earliest stages of 
the egg cleavage a remarkable peculiarity bhows itself, In the 
fact that the continued cleavage is no longer uniform, but 
takes place much more energetically in certain cleavage Apheres 
than in others, wherebr the former are broken up into a multi- 
tude of small cells, which gradually envelop the latter, thu-. 
givii^ uB at this early period of embryonic development the 
foundation of the two germinal leaflets, ectoderm and endoderm. 
He (howed, how the body thus formefl becomes excavated by an 
internal cavity, which Roon communicates by an onfice with the 
exterior, thus presenting, as shown especially by the researcheii 
of Chun, the condition of a how the gastruln-mouth 

becomes afterwards closed by the continued extension over it of 
the ectoderm , how anew orifice, the permanent Ctenophore- 
month, makes its appearance at the opposite hole, the octodertii 


here becoming invaginated, so (o form the permanent stomach 
which opens into the central cavity, which becomes the "funnel " 
from which spring a]] the vessels uhicli arc destined to distribute 
the nutritive fluid through the body , how, m the spot formerly 
occupied by the gastnila-mouth, certain cells of the ectoderm 
become differcnliated, so as to form the rudimcnlal nervous 
system , and how the great vascular trunks are formed by the 
differentiation of portions of the endoderm, into which offsets 
extend from the central cavity 

Prof Allman further referred lo the ficts connected with 
the metamorphoses which the larvie of the Ctenophora undergo 
between the moment of leaving the egg and the attamineiit of 
the mature form - facts for which we are mainly mdehted lo the 
researches of Alexander Aga^isiz and of Chun He sho\ved how 
the lobed section of the Ctennpfaom, as proved liy the investi- 
gations of A Agassir on Boitfia, and by those of Chim on 
Euehani^ arc at first quite destitute of the "lobes " which con- 
stitute so characteristic a feature in the adult, and how the 
young Ctenopbore has at this time all the charocLers of the more 
simply umstnicled Cydipidx, Euchans being also compressed 
like a Mertensta in the diiection of the stumaLh axm, while id 
the adult the couipresbion of the body nt at right angle-i to this , 
how the lobes afterwards grow out I-iterally fiom the oral side of 
the Ijndy , how the mcnilional ve«KScls at first ending in Idind 
extremities extend themselves into the nidimental lobes, and 
there form the anastomoses and rich convolutions \^hich become 
so striking in the adiiltj the stomach vessels finally entering into 
the anastomoses 

He also referred to Chan’s remarkable discovery of the 
hcxually-mnture condition of the very early larva of Eucharxs^ 
from which was reared a young brood which returned to the 
larvae form from which it originated. 

Chun's observations on the metamorphoses of the Venus’iS 
girdle {Cestnm Vetn’ns) were also dwelt on It was shown how 
the young ccsliim had a nearly globular form, and possessed nil 
the Lssential features of the Cydipida*, so that nol withstanding 
Ihe extremely aberrant chaiaclerj of the adult the young may be 
taken as affunling a type of the gttstro-\asciilar system, with the 
distribution of the vessels in the Ctenophura generally. The 
gradual I xteivion of tlie Cydippe-like larva in ihe direction of 
the funnel- pUue change* it into the long, flattened, band -like 
form of the adult, and bnngb about (with modihcalioiui id the 
number and direction of the swimming- plates, and the substifn- 
tinn of new tentacles to replace those of the lar\awhich had 
disappcarefl) the singularly aberrant course of the vessels charac- 
terisljc of the inatme Venus’s girdle 


UNIVERSITY AND EDUCA7IONAL 
INTELLIGENCE 

Camiiridge — Mr. J W, Clark h to be re-appointed Suwr- 
intendent of the Museums of Comparative Anatomy and Zoology 
for two years, at the end of which time the Council of the Senate 
appear lo antiujiate that some frciih arrangements as to this office 
may he made. 

Mr \V Hillhouse, Assistant Curator of the Herbarium, will 
give a course of lectures on ^lorphology and Systematic Botany 
during July and August, -luted to candidates for the Natural 
Sciences Tripos, In connection with the course there will be 
practic.il work in the (hardens and Botanical Laboratory ; and 
a botanical excursion will be made, weather permitting, on 
Wednesday in each week. 

Dublin , — ^The ProfesEors of the Medical School in Trinity 
College have, at the suggestion and with the sanction of the 
Rev Dr Haughton, the semor lecturer of the College, intro- 
duced into their summer courses of lectures, to a very large 
extent, practical instruction, instead of the tune-honoured and 
now somewhat antiquated sertf'i of prelections These summer 
courses chiefly consist of Chemiitry, Histology, Botany, Com- 
parahve Anatomy, and Operative Surgery. In the Chenustty, 
instead of listening as formerly to an hour’s lecture three times 
each week, the ntudcnts work in the laboratory under the 
BupenntendeDce of Prof. Emenoa Refolds, F.R.S., for two 
bouri every alternate day, and on one day m each week attend a 
demonstration by the Frofeesor on the analysis of water, air, 
and articles of food. In Uie Histology Prof. Purser gives 
a lecture on one day m each week, at the close of which 
illuitrative preparations ore shown in the Ubocatoiy. On 
the other dap the students arc engaged on practicd wwk 
m the new physiologlCAl laboratory, where, as in the cbean- 
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cftl leiboratoryf e^ch student ha.^ his own placei with 
full set of a.ipvRtu^ and reagenta, Tbe laboratory ib open 
from II a m. to 5 p.m. In Botany, Prof. £. Perceval Wright 

S vea the first ten lecturei to the ctaia in the lecture-room, on 
e general details of the structure and morphology of flowering' 
plants The second part of the course consists of ten demon- 
strations on such forms as Bacteria, Veast-mucor, Saprolegnia, 
Oidium, Mushroom, the Alge\ and the remaining portion is 
given in the College Botanical Gardens, when each student is 
required to have a practical acquaintance with a certain number 
of natural families. The demoniitrationB in Comparative Ana- 
tomy are conducted by Prof, Macalister, F R S , who is fortu 
Date in having the resources of the gardens of the Zoological 
Society lo a<;sist in the practical work of bis class So far as 
the experiment haa this aesaion gone, the results have been mo«>t 
happy, the students showing a far CTcater interest in their work, 
and the demonstrations being less formal than the lectures, they 
have greater facilities for asking questions 

The fiftieth anniversary of the foundation of the Tcchnische 
Hoch'^chule at Hanover is being celebrated during this week 
Numerous guests from all parts of Germany, as well as from 
England, Sweden, Norway, the Netherlands, and Russia have 
arrived at Hanover. 


SCIENTIFIC SERIALS 

yournal of tht Atademy of Natural Scitnets of Philadeljbhim^ 
vol. 7, second senes, part 4, 1S74-1881 — Wm M Gabb, 
descriptions of Caribbean Miocene fossils , descriptions of 
new species of fossils from the Pliocene clay-beds between 
Liinon and Moen, Co^ta Kica, together with notes on previously 
known species from there and elsewhere in the Caribbean area 
(with four plates) — Andrew Garrett, on the terrestrial mollusca 
inhabiting the Cook’s or Harvey Islands. — Dr C Chapman, the 
placenta and generative apparatus of the elephant (with three 
plate-^) — Dr Joseph Leidy, on some parasites of the Termites 
(gives full dexnplions, with fimires, of the strange forms briefly 
described in the Proeeedmgt the Academy of Natural Sciences, 
Philadelphia, for 1877. Tnckonympha uqdit is a truly extra- 
ordinary form, possibly t protozoan intermediate between the 
GreMnnes and Infusona].— Dr, Joseph Reidy, remarltB on 
Bathy^naihus bortalu, 

ZnUchrxfi fur ’whimichaflluht Zoologie^ Bd, 35, Heft 3, 
1881,— ‘Dr, J, W Spengel, the organ of smell and nervous 
system in the mollusca, a contnbution to our knowledge of the 
unity of the molluscan plan (plates 17, 19) —Dr O Butschli. — 
Short contnbutions to a knowledge of tbe Gregannes - (1) on 
the development of Greganna {Clipndrina) hlattarum ; (2) on 
the power of adhenng in MonocysUs magna, and on the paeudo- 
navicella in the monocysls of the earth worm , (3) on some egg- 
shaped Psorospermia in the intestine of Lithobius forficatui 
(plates 20,21). — Prof. F E Schulze, researches on the structure 
and development of sponges, x. On CorHaum candelabrum^ 
Schdi. (plate 22) — Dr. A Gniber, on the process of division in 
Euglypha ahmlata (plate 23), — B. Ulianin, on the development 
in amphlpods (plate 24), — Dr. Paul Fraiiise, on molluscan eyes 
with an embryonal type (plates 25 and 26) (Patella, Haliotia, 
Fissurella) — Dr, P. A. l^os, on the albimmiferous glands in 
amphibia and birds (plate 27). 

Atii della R. Aceademia delle Sciffiae Ftsiche e AfalemaHclke^ 
Napoli^ vol. viJ. — F Pancen, the phosphorescence and the phos- 
phorescent organa in some Annellida (Chsetopterus, Balano- 
glos^ns, Polynqe), plates 1 to 4.— On the seat of the phosphor- 
escence in some Campanulana (with a plate), and observations 
of Home new species of marine nematoid worms {Dtsmoscolex 
elongatus and D, iamuginosus^ Echinoderes meHdiof§alu^ 
minutus, E. eruea, and E, epimosuSf Tristuochata inanmense^ 
n.gen et n.ip, near Chstosoma) ; all the new speaes are figured. 
— A. Costa, notes of a visit to Egypt, Palestine, and the coasts 
of Turkw (zoological) — V, Ccsati, on a new species of Bat- 
taiTEa {B Guuciardtniana), with a plate. — On a collection of 
PterydophyteH made at Borneo by oignor D. Beccan, with 4 
plates,-^ Licopoli, on the fruit of the vine and its chief con- 
stituents, with a plate.— G. A, Paiquale^ on a new species of 
Loniceru {L. stabuina)^ with a plate. — F. Gasco, account of the 
whale {Balana Bireayennj, Eseb.) captnred at Taranto on Feb- 
ruary 9, 18771 with 9 plates — G. Battsgllnl, on projective 
geometry. — E. Fergola, on the dimensions of tbe earth.— < 5 , 


Kicolucci, the Cola grotto near FetrelU di Cappadocia, in the 
province of Abruzzi, with three plates of animal remains. — On 
prehistoric researches about the environs of the Lake of Lesina 
— L, Falmierij on the present condition of electrical meteorology. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 12, — ** Investigations on the spectrum 
of magnesium,” by Professors Livemg and Dewar. 

The flame of magncsuim burning in air shows strongly, gener- 
ally well reversed, the hue at wave-length 2850 (Cornu), a 
strong triplet, resembling in the relative distance of its lines the 
other mamesium triplets, close to the solar line M, the well- 
known triplet near L, and a remarkable senes of lines and 
bands, generally resembling the spectra of some compounds, 
extending from M to between L and K, Neither the strong 
triplet at M nor this senes of bands are represented in the spec- 
trum of magnesuioi either in the arc or spark. These flame 
lines are remarkable as further. evidence of the power of sub- 
stances to emit, at comparatively low temperatures, radiations 
of short wave-length. 

In the arc the authors notice a senes of triplets, of which the 
least refrangible lines have wave-lengths about 276?, 2736, 
279 ®f 2 ^ 73 * 2649, 2633 respectively These, with tlie well- 
known triplets bf and those near the solar lines L, P, 
and S, form a senes, similar to those desenbed by the 
authors in the spectra of sodium, potassium, and lithium, 
in winch the nicemate members are sharp and dlfluc^c, and 
succeed one another at shorter and sliorter intervals in a 
way which indicates that they follow a definite law and are 
probably harmonically relateci, though not forming a simple 
harmonic senes They observe that the line w 1, 2850 is the 
strongest line of magnesium both in the flame and arc, and one 
of the strongest in the spark, and that il is nearly the octave of 
tbe line loiiie time since observed by them at wave-length about 
5710. They observe m the arc only the st^ouge^l two of the 
quadruple group desenbed by Cornu from the spark at wave- 
lengths 2801, 2795, but they notice both in arc and spark a 
group of five lines a little higher at wave-lengths alioiit 2781, 
2781, 2779, 2778, 2777. All these lines, including the diffuse 
members of the senes of tnplets, they have often observed re- 
versed when the arc ii taken in one of their crucibles. The line 
w.l about 4570, so conspicuous in the flame, first noticed by the 
authors 111 the spark, is Well seen and easily reversed in the arc, 
and they believe it to be represented in the solar spectrum by the 
line w 1 4570*9 m Angstrom’s map. Besides these lines they 
observe in the arc a pair of lines slightly less refrangible than 
the pair in the spark, dcbcnbcd by Cornu near the solar line U 
III tlie spark they observe two pairs of ghosl-like lines below the 
tnplet near L, which together with the fainter two of the quad- 
ruple group (2801, &c ), seem to suggest the 'possibility that 
some of the particles of magnesium have, owing to particular 
circumstances, their tones a little flattened in regara to these 

S articular vibrations, though the constancy m the amount of 
isplacement of the lines militates against such on hypothesis. 
In regard to the b group, observations on the spectrum of the 
fourth order given by a Rutherford grating of 17296 lines to the 
inch showed that the iron line in b^ is a little less refrangible 
than the magnesium line, The additional lines near this group 
observed by Fiever they asenbe to a periodic inequali^ in the 
ruling of the Rutherfoni grating, arising from an impermction of 
tbe screw of the ruling machine, which produces a series of 
ghost j on either side of each principal line. The positions of 
these ghosts have been investigated mathematically by Feiroe 
{Afaih Journal of John Hopkins University), and observations 
of them tally with the theory, They are embarrassing in the 
case of bright lines, but may be detected by their changes of 
position in the spectra of different orders. 

The magnesium-hydrogen spectrum which the authors have 
previously investigated and found to be produced at ordinary 
and reduced pressures when both elements are present, but not 
otherwise, they have now investigated further by observing the 
spark disoharge between magnesium poles in hydrogen, nitrogen, 
and carbonic oxide, at pressures varying from one to twenty 
atmospheres. They find that in hydropn, when no l^yden jar 
is used, the peculiar fluted spectrum of magnesium hym^en Is 
much more bnlhant at higher pressures, becoming fully equal in 
brightness to the b group, notwithstanding me increase in 
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brilliance of that group by the higher temperature of the dis- 
charge m the denser gas, while the other lines of magnesium 
fade, and even the hydrogen linea C and F are invisible. Thii 
disappearance of the hydrogen lines they ascribe to the large 
quantity of magnesium carried over in the spark. When a 
Leyden jar is now connected with the coil the fluted spectrum 
continues bright for some time, hut gradually fades as the con- 
tinuance of the high temperature sparks decomposes the com- 
pound In nitrogen the flutinga arc only seen at fir-'t, probably 
from hydrogen occluded, as is usually the case, in the magnesium, 
and disappear when the pressure is increased, and cannot he made 
to re-appear either by reducing the presMire or varying the 
discharge In carbonic oxide the behaviour is similar Ihc 
authors conclude that the production of this spectrum is depen- 
dent on a combination of the two elements, and is not merely a 
matter of temperature They describe this spectrum as consist- 
ing of three parts, a group of three sets of flutings in the yellow 
commencing at about the wave-lengths 5618, 55*3 j ^ 

group of (wo sets of fluting^ 111 the green commencing at about 
w 1. 5310, and close to ^ , and a group of two blue bands with 
iheir less refrangible edges at abimt w I 4849 and 48OJ respec- 
tively The authors diBer from ('lamician, who has figured this 
spectrum, in regard to the number of Hutings in the green and 
blue This spectrum can be well seen when sparks are taken 
from a solution of magnesium chloride m a lube full of 
hydrogen. 

After simplifying the spectrum of magnesium hy separating 
that of ma^tsmm hydrogen, and supposing the triplets to be 
hannonicalTy related, and perhaps some of the single lines 
similarly related, there are still a greater variety of vibrations 
than any very simply constituted particle could be expected to 
be capable or assuming. 

Linnean Society — Anniversary Meeting, May 24 — Prof 
Allman, Lf. U , F.R S , president, m the chair. — There was 
a very numerous attendance of the FcUdwh— T he Treasurer 
(Mr. Ficderick Currey) read his Annual Report, staling that 
flnancially the Society continued prosperous; The invested 
capital at the pre'^ent date is 3868/. 4; Cnf ^ the sum ot 140/. 
derived from helluws' life comptisitiuns during the \xist twelve- 
month having been invested in consols 'Fhe balance at the 
hankers at the end of the liinncial year (Apiil 30) was 532/ 
lOcf, and at the] hankers' and on hand at (Ins date (^^ay 24) 
604/. r^j* io</ The annual contributions amounted to 92S/. 41 , 
and sales of publications 2jo/ ipj yJ , there was an ii]crea*'e 
in the admission fees, aud deci ease in comi'ositions 104/. 9 /. 3// 
had been expended on the purcha^^e of bcoks for the library, and 
48/. IJ III/ towards bookbinding and stationery ; 765/ 181 2d, 
had been snent on the Society's publications A handsome 
donation or 50/ had been made by Mr G. ilcntham.^'lhe 
Secretary (Mr U Daydon Jackson) then read hi^ Report Since 
the lost anniversary eleven Fellows of the Society had died and 
four had withdrawn Against this thirty- seven new Fellows hnd 
been elected, besides one Foreign Member and one Associate 
Daring the past year there had been received as donations to the 
library 106 volumes and 125 pamphlets and scpaiate impres'-iona 
of memoirs , from the varims scientific Socieiies there had also 
been received in exchange ninety-six volumes and 24S detached 
parts of publications, besides twenty three voluines of donations 
from' the editors of indeiiendent periodicals. There had been 
purchased 90 volumes of importance, among these 63 i^erials, 
equal to 10 volume^, the total additions to the library therefore 
being 315 volumes and 373 separate parts. Mr Kippist had 
presented framed water-colour sketebes of Dr Robert lirown'a 
birthplace, London residence, and bir J. Banka's library, llie 
Society's collections and herbaria hod been duly examined and 
reported on to the Council os in good condition After a 
service of fifty years Mr, Kippist had resigned his position as 
Ubrarian to the Society, and the Council, in acknowledgment 
thereof had granted him a retinng pension.— Mr, Baker, 
m the name of Mr, J. W. Miers, tnen presented to the 
Society a portrait of his father, the late John Mier«, as 
a memento of his connection therewith, and Prof. Allen 
Thomson oa representative of a small committee also presented 
the portrait of Prof. St. George Mivarf,f]Ate Zoological Secre- 
tary, to the Society,— Prof. Allman then delivered his anniver- 
sary address, the subject choaeii being "Recent Advances in 
our Knowledge of the Development of Clenophora.”— The 
Secretary afterwards read obituary notices of the several 
Fellows that bad died during the year, making special men- 
|lon of the life and labours of Mr. G R. Alston, the late 


lamented Zoological Secietaiy, Mi. John Gould, the ornitho- 
logist, Mr. Gerard Kreflft, of Syilncy, Dr J Lauder Lindsay, 
and Mr R, A, Pryor, of llertsi. — The scrutineers having 
examined the ballot, then reported that Mr Alfred W. Bennett, 
Mr Francis Darwin, Prof L R I ankester, Sir John Lubbock, 
and Mr Geo J. Romaneji bad been elected into the Council in 
the room of E. R. Alston (deceased), Dr J HoycoU, Prof M 
Foster, Dr. J, Gwyii Jeffreys, and Prof St. George J, Mivart, 
who retired , and for officers Sir John Lubbock was elected 
president, Mr F Currey, rc-elccted Trcasuier, Mr B Daydon 
Jackson, ic elected Botanical Secretary, and Mr, G J. Romanes 
w as elected Zoological Secretary. 

Zoological Society, May 17 —Dr A. Gunther, F.R S., 
vice-president, in the chair — Mi. Sclater exhibiicd and made 
remarks on examples of four parrots of ihe genus Chrysotu 
from various islands of the Lcssei Antilles — A communication 
was read from Mr Lari Bock, in which he gave an account of 
the land- and fresh-water shells collected in the highlands of 
Padang, Sumatra, and in the eastern and ■southern parts of 
Borneo during his travels in those districts Fight new species 
were describe — A communicatinn was read fn-m Mr. G R. 
Sowerby, jun , containing descriptions of eight rew species of 
shells from vaiioua localities — Mr VV A Fnrbis read a paper 
on the anatomy and syt,teiralic poiilioii of the Jacanns (/’jrrirtip), 
which he showed were in no degree relatetl to the rails, but form 
a separate group, to be placed amongst ihe plovers and allied 
birds (ZwiirtiAf) The author aRo called nllentiun to the peculiar 
form of the radius in the genus Mifopuitus^ winch is 1 ot deve- 
loped in the other genera of this group — A communication was 
read from Mr. I Tacyanowski, C Af.Z S , containing the 
dc'^cnplion of a new species of weasel from Peru, proposed fo 
be called MuiUlaJHshi^ after its discoverer — A communication 
was read from Mr, W F. Kirby, containing a description of the 
hymenoptcrous injects collected in Sotolra by Prnf, Bayley 
Balfour Of these tw o w ere ipparenily new to science —A 
communication was read from Mr Francis Day, F.Zb,, 
containing remarks on the lange of E/ltoii. 

Royal Microscopical Society, May 11 —Prof P Martin 
Duncan, l.R.S , president, in the chair — Ten new Fellows w'ere 
elected and nominated — Amongst the objects exhibited were 
tcilierPs J olnri'.ing mien sco[ c, N.uhet's bmoculai dissecting 
microscope, Vciick's skin micioscope, i rouston's botanical niicrc- 
scope, Lnibryological section^ from the Naples Zoological Station, 
&c. — Fapci s ana notes were read i n .1 new and remarkable anntlid 
(Mr. SlLwait), Ihe markings of diatoms (Dr Malll'lew^, Mr J. 
Dcby and Count Castracaiic) , a new species of Hydrostm 
Wallnh (Dr Stoltcrforth) , 1.011 i mp r oven 1 cuts in illumination 
(Mr. J Smith) , also a note by Piof. Abbe on the conditions of 
micro stereoscopic vision, with special reference to the fact that 
the lineal amplification of an object in depth is ir;uaJ to the 
square of the lineal ainplification m breadth, reduce however, 
in proportion to the refi active index of the medium in which 
the obiect is ’ thus an object under a power of lOO times would 
he magnified io,cxx) times (Ureal) in depth if in air, 7500 times if 
in water, and 6600 if in oil or bilsim 

EnmuuROu 

Royal Society, April 4— Prof Fleeming Jenkin, vice- 
president, 11 the chair — In the absence of the author, Prof 
Alleyne Nicholson read a descriitivc note hy Dr Carnuchrel 
McIntosh on the Phurnni's, one of the specimens olitnincd in the 
dredging operations of the CAal/en^cr This Annelid was of 
special mterestof indicating in several particuJarii ejose simiiarily 
to certain well-knowm C<£hnt(ratfs —Ur. K II. Trarjuair read 
a paper on additional researches on the structure of the Palao- 
Hisctda and Platysomu/a, The n ore that the fo«=sd remains of 
these families W'ere studied the more difficult did it become to 
clearly difTerentiate them from each other , and frem his later 
rc^icarches Dr Iraquair had been obliged to adopt a wider 
definition of Palaomsadr than he had formerly employed. 
Hence it appeared that the cnticism that had been urged against 
his former papers, viz., that he had not shown sufficient ground 
for their separation as two distinct families, could '^till be urged 
with even greater reason ; but this, according to the dnetrme of 
descent, wu a natural onn>^cqucnce of increased uifonDBliou. 
Certain of the spccimeiu he bad examined, though retaining the 
most essential characteristics cf eiiher family, os rhe caiie 
miRht be, possessed modifications of structure which were 
OfOinu-iIy typical ol the other, The evidence was that the 
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had been derimcd from the PaltEouuctdir, — Prof, 
Tut oooiiBiiMcated a number of reaults of experiments on the 
hoeting cflaem of compreiiSion--expcriiiient5 that had been 1114^- 
gmted by hii recent inquiry mto the pressure errors of the 
CfuaiUngtr thermomefcers. Si)eciix)eiis of votjoiis substanccii, 
■uch u nw potato, raw flesh p cheese, pith, bar-soap, liquorice, 
cork, india-rubber, &c., were compressed suddenly m a hydraulic 
press. The rue of temperature was measured by menna of n 
t^nmeketne junction set into Lbc heart of the material, and 
connected to a delicate galvanometer m a contiguous room. After 
the heat evolved by the coaipce5>>ion hod di&sed itself, so that 
the galvanometer came luck nearly to it a old zero, the pressure 
was suddenly relieved, z.nd the heat absorbed in the return of the 
Eubslunce to its original bulk was measured by the reverse cur- 
rent produced In most ca es thia cooling eflcct was exactly 
equal to the original heating effect Cork however, which roae 
in temperature ■‘"*3 F for one toil’s a eight increase of ppcsamre, 
fell 111 temperature only 0P9 F. on remwol of the premure — a 
result in striking accordance with the well-known (sluggishness 
of cork in recovering its original bulk after withdrawal of the 
pressure that hid comiires cd ir. In this particular, india-rubber, 
whose temperature was raised about r’'5 F for the same increase 
oF pressure, was markedly opposed to cork, ruLatn and raw 
flesh both indicated about the same rise of temjienture — 0“ 7 F 
Pith, again, which resemhles iheve in the large percentage of 
water that enters into its constitution, wni raihetl in temperntnre 
only o®'37 F , giving no percept' We difference of efliect over wliat 
would hive been piuduccd by water alone. 

rA.RlS 

Academy of Sciencea, May 23, — M. Wurtz In the chair, — 
The following pa|>eri) were read . — On the old Observatory of 
Cairo, by M, de Lcs^eps. This observatory no longer exists , 
but M de Le'^f'Cps, in a Idler here given, urges its restoration 
on the Khedive It u staled tnat the Egyptian Institute in 

Cairo has received ih^ ConnatTsana Ucs 1 ftnps complete from 
1679 to 1866 — Nebulae discovered and observed at the Obser- 
nntory of Marseilles, by M Stephan. — Ou tlie genera Wllham- 
sofita Carrutli., and Gomolma d'Orh, by MM dc Sapona and 
Manon — On an expenmental process for determining the kcnsi- 
bihly of the retina to coloured luminous imprcbsiuns, by M de 
Grandimont The observer looks iteadily aii the central point uT a 
disk having apertures lieyund which coJoUied siuiaces are placed. 
By degrers the sensation of colour is eitinguuhed Uiz sud- 
denly putting white surfacn m place of the caloavedh the com- 
plementary colours come oat with greali bnghtuesa oad purity 
The instrument is named - tiaromt ter based on 

the equivalence of beat and pressure on the voluuic of a gai^, by 
M, iJecharme It consistn simply an ordinary alcohol or 
mereury thermometer, and an air thermouetev to show the 
volumes of gas corresi landing to the tempeiBiures observad. To 
find the atniosphenc pressure, the data of these iAbtraineiits are 
interpreted by the aid of curves and tableh [ureviuusly prepared. 
— On H cryptogam insecticide, by M. LichlenKtein, This is a 
r (name genus Is that winch infesth the silkworm), found to 
have kill<^ all he aplndians on a cHiemrui in the JaerJjn dcii Bhuites 
at Montpellier It upcraie- only in the hothouse, and M Licfalen- 
slein could not inoculate cither phylloxera or other plant-Iice with 
it m open air — On the geometry of spheres, bj^ M Stephanos — 
On Fuchsian functions, by M 1‘oincAr^ — The staiidarcU of 
weights and measures at Pans Observatory and the appoiuLiifi 
used in their construction ; their ongin, history, and pre-icnt 
state, by M. Wolf. This note relates chiefly lio the fcoi.e dn 
Peiou and du Nord (so called), which the author aoDaiders to he 
now in the lame state as when they came from the kande of 
Lanriols m 1735. — On the law of radiation, by M. VioLle. This 
law may be rciireiented between 0“ and 1775" ^7 formula 
/= mTb^'^a^, where T represents the BheoJiite temperature, mt 
a constant coefficient, b the number 0'999993^i ^ — *'0J5S0 ” 

13 A, A being the wave-length in milliwetrei — Ou the piiudvc- 
hon of Bomid by the force of rarliailion, by Prof. Ball — On 
radiuphony ; thermo phone reproduang the voice, by M. M«r- 
cadier. Ijght is reflected from a plate of silvcicd glass, bebiad 
which is a smaU air reservoir, with a thin plate of mcaor caoub- 
cfaouc, which receives the voice through a tebe. At the rtceivnip* 
and, one of the author’s small glass tuheo^ with asnobod piece of 
mica and car- tube, is brought where the light ik coaecntratsd by 
a lens or concave mirror With thia arrangement ipn a lti Bg via 
distinctly, though faintly, heard at eboot OBm. dvlBBce,. the 
windows of the speaker's room being closed. — On the >«iiv sek* 
ject, by the same. A long tube (ion.) may be esed by the 


speaker Electric light and (less easily) oxyhydrogeu light, gave 
the cflects. Solar radiations act beit when hottest. Alum solu- 
tion inLtrpooed reduced the effects considerably; with a thin 
ebonite plate they were weakened, but blill distinct; siaii- 
JarJy with plates of tinsel of zinc, copper, aluniiniuni, Ac , 
to ^^mm. thick - Modiflcalion of the Neef interrupter 
for the kulimkorff coil, by M. Ducrctet The vibrating slip is 
lengthened and its two ends flxed to two columns ; the small 
soft iron mass in the middle. Tlie vibrations are very rapid , 
the spark is modified, beconung contiiiuuus, more powerfal, and 
hotter.— On the rotatory power of artificial cnaifine, by M. 
Gnmaux — On the proportion of carbonic acid contained in the 
air, by MM. Muntz and Aubin This gives results of obi^rva- 
tiQu, by a method formerly described, at Fans and a station in 
the country. They appear mainly to confirm M, Boussingault’s 
and M Rciset’a results. The proportions of CO^ lu normal air 
, vary within but narrow Hunts In the environs of Tans, what- 
ever the direclmn of the wind, figures were got closely similar to 
those of M. Kciset near Dieppe. — Freliminary study of reac- 
tions without the intervention of a solvent, by M. Lorin — On 
silicomolybdate-, by M. Fannentier — Action of ammonia on 
cblonde of isobuiylene, iiy M Oeconomid^s — On some points 
rtlanve to the orgin'satKm and the development of Ascidians, 
by M Van Binedcn Tins relates to his observations at the 
Naples btatinii m April losi. The develnpment of Ascidians 
dors not (he considers) warrant the radical dislinchon drawn by 
the brutlicrs I fart wig bLtweeu a mesuderm and a mescncliyiiie — 
The vesbcls of the ink- bag of cephalopoda, by M. Girud — On 
the troubles of sensation produced by cortical lesions of the 
brain, by M Couly The observations were u^ion apes and 
flogs Anesthesia, when it occurs, affects tlie side opposite that 
of the LOitical lesion, and for touch, as for vision, is always in- 
complete It IS rare, and it has no relation to the jdace or 
extent f*f the cortical lesion. These troubles of scnsibiiity have 
no necessary connection with other troubles. — Meclianism of 
infrUion in different methods of inoculation of symptomatic 
charbon , appIiURtiou to the interpretation of clinical facts 
and to the method of preventive inoculations, by MM. 
Arlning, Curnevin, and ’Thomas An abortive charbon may 
be given hy inoculaiion in the veins, in the connective tissue, 
or in the respiratory passages — M. Richard announced the 
discovery of a cavern in the mnuntnin of Ayuso (Segavm), 
con Lain Hig a large numbc' of prehistoric d^hrts 
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THE STEPHENSON CENTENARY 

G eorge STEPHENSON was bom June 9. 1781 
The importance of ihib event to us who now in- 
habit civilised countries is certain , for whatever view 
we may take as to the inevitability of railways, it is 
matter of history that for twenty-five years — 1815 to 1830 
— after Stephenson had to all intents perfected the system 
of railway and locomotive, which still holds its own, no 
other engineer or competent mechanic went even so far as 
to admit its merit It is thcicfore to George Stephenson 
that we are indebted for our existing railways, for the 
immense extension of merhanical contrivance which has 
followed in their train, and for all that these have done 
for us in the way of improving the circumstances of life 
As the custom of centennial celebrations has become 
almost universal, it would partake 'of irreverence to allow 
the hundredth anniversary of the birth of one who has 
given U3 so much to pass unnoticed But in whai form 
can we celebrate such an event ? No oratory can remind 
us of Stephenson’s name when atc continually hear the 
puffing of his engine. What monument can compare 
with the cuttings and embankments seen whichever 
way we turn? In truth Stephenson’s works arc ever 
before the eyes and sounding in the cars of all people 
We have no political or social purpose to serve by a 
national ceremony Killingworth or Newcastle will have 
Its dinner and, as we understand, the intention is that 
some money should be subscribed for an ccKicational 
foundation. This is all very well, but it is confined to a 
few wbo take a special interest in [the place, and is no 
measure of that univeisal ofienng to the memory of our 
hero which goes up, not once in a hundred years, but 
hourly 

To the readers of Nature who are not only of the 
travelling public, but to whom doubtless the works of 
Mr Smiles are familiar, anything we can say as to the 
life and work of Stephenson must seem totally inadequate 
But not to let the occasion pass we will endeavour, by 
reference to some of the features of Stepheuson^s work, 
to illustrate a thought which has recurred to us with ever- 
increaiing force when considering the works of those who 
have pioneered the way in practical mechanics This 
thought may be expressed somewhat as follows — That if 
we are to accept the proved ability to predict results with 
certainty as conclusive evidence of a knowledge of the 
laws and principles on which these results depend, then 
it is evident that acute observation of mechanical and 
physical phenomena does lead to a very clear insight 
into the laws and principles involved, although the ob- 
server may be — generally has been — altogether unable, 
save by the prediction of results, to give definite shape to 
his abstract ideas, and much more to give them articulate 
expression. And further, that this apprehension of prin- 
ciples, acquired by the observation of the dependent 
phenomena, is the only real apprehension, and is a very 
different thing from that knowledge or conviction of the 
truth of principles which comes from reading or argu- 
ment, and which, however useful for purposes of criticism, 
rarely if ever leads to a prediction. 
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In the instance of Stephenson we have a perfect 
example. He received absolutely no education except 
by his own observation of ihe animals and other works 
of nature m the vicinity of his dwelling, and the rude 
mechanism of the sunounding collienc^s Such too were 
the exigencies of his Lxistcnce, that although he was 
assiduous in the t.i'ak of self-instrucuon, as in all other 
things, in 18/5, at the .ige of thirty-four years, and at the 
very time when he was making his first engines, •' Hlucher" 
and "Buffing Billy," the fiist of a race destined to over- 
run the earth and create the greatest of all revolution.':, 
though he could read,.uid write he had not as jet mastered 
the rule-of-thrcc Yet in the construction of these very 
engines he showed his confidence in results, the predic- 
tion of which shows that he had acquired an insight into 
principles which were entirely unexpressed at that time, 
and as regards some of which their expression is still 
incomplete 

Amongst the mechanism of the railway, almost every 
detail of which was conceived by Stephenson, there arc 
certain details or features which, wilh a view to rescue 
I them from being altogether claimed for other inventors, 
the friends of Stephenson have ever marked as bearing 
more distinctly the impression of Stephenson's band. 
These aie the sniornh dnving-whcel, the chimney bkist, 
and the multitubular bodcr. This is as it should be 

But, as it seems to us, in thus bringing into prominence 
the special featuics of Stephenson's system, Stephenson's 
friends have elTectually diverted attention from that which 
is of far more importance rUus, although it has never 
been claimed foi Stephenson that he w.is the first to use 
smooth driving-wheels, Trevithick and Hedley having 
been obviously Ijefore him, it is contended that Stephen- 
son consistently from the first maintained the sufficiency 
of the adhesion, while the others invented ‘Smaginary 
difficulties’' which led them to contnve all sorts of means 
of preventing the wheels of their locomotives from slipping. 
This view of the matter is however essentially wrong, and 
IS unfair to both sides, for on the one hand, while there is 
no evidence to show th.it Trevithick or Blenkinsop ever 
Ignored the tractive power of smooth wheels, neither is 
there any evidence to show that Stephenson ever main- 
tained that the adhesion of smooth wheels would suffice to 
accomplish that for which the rack a» as being used. Had 
he done so he would have been wrong But, on the con- 
trary, there IS ample evidence to show that Stephenson 
clearly perceived — that at the very onset he determined 
by careful experiment- -the limit of the adhesion of his 
smooth wheels, and iliat he never attempted to use them 
except on a level ro.ul The question at is^iie 13 much 
broader and more important than that of mere mechanical 
contrivance. It was as to how far the locomotive should 
be set to the task of the horse m drawing its load over 
the hills and valleys, and how far the hills should be cut 
down and the valleys tilled up 
This, the level road, the very form of the railway, was 
Stephenson's main idea And it was hia foresight and 
determination in lespect of this that made his railways a 
success from the first Hi a experience and observation 
had led him to perceive what all subsequent experience 
has confirmed, that the locomotive, in virtue of Us size 
and clumsiness, could only be usefully employed on a 
nearly level railway. He did not actually maintain that 
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it would be impossible to make a machine that would 
travel on common loads and even mount hills^ but even 
suppose that such a machine could be constructed to 
carry twenty or thirty passengers at ten miles an hour^ 
put it on a level railway and it would carry 200 or 300 
passengers at thirty or foity miles an hour ” 

In his first colliery railways at Killing worth and Hetton 
he laid the lines in a senes of flat reaches separated by 
incUneSf and working the inclines by Rxed engincsi con- 
fined the functions of the locomotive to drawing the 
waggons along the flat reaches It was this insistence 
on the level road that enabled him to use smooth wheels, 
and not that he had discovered any adhesion previously 
unknown or that others had overlooked 

Stephenson's position was .1 nearly level line at any 
price on which the adhesion of the wheels ib sufficient as 
against a road following the slope of the country, for 
which, according to his view, by whatever means the 
adhesion might be increased, the iron horse was ill adapted. 
In the clear conception of the importance of this level 
road, coupled with his determinate insistence in carrying 
out his view, no matter what the difficulty — the veritable 
removal of mountains -have wc not the best of all proof 
that, however unconsciously, he was guided by a percep- 
tion of that law which connects the limits m size and 
activity of structures, with the strength of the mateiial 
of which they are composed And by which law we 
may now perceive that it is only by smoothing the road 
and so reducing the call for strength and power that 
we have made our machines to exceed m size and speed 
the limits which Nature had reached in her animals 

Into another law, called the Conservation of Energy, 
there can be no doubt that Stephenson had an insight 
far beyond his time lie saw that the conveyance of 
a load was not a question of force, hut of the product 
of force into the distance traversed, and that however 
great might be the tractive power of his engine, its 
speed must depend on the ratio of the rate at which 
steam could be geneiated to the load So long there- 
fore as the tractive power was so large as— compared with 
the steam-generating power of his boiler — to prevent his 
engine, when fully loaded, travelling at more than ten 
miles an hour, he could gain nothing by increased ad- 
hesion. But, on the other hand, in his first engine the 
desideratum was increased steam-gcnerating power for 
the same weight of boiler. 

With, as Robert Stephenson has told us, the direct 
object of accomplishing this, George Stephenson turned 
the exhaust steam in the form of a jet or blast up the 
chimney of his second locomotive, "Puffing Billy." If 
this IS so, and there appears no evidence to the contrary, 
it was a prediction with regard to the motion of fluids, 
for the making of which there is as yet no established law 
in the theory of hydrodynamics That the result is such 
as was here predicted, or that a jet of steam or of air 
playing at high velocity along the interior of an open- 
ended tube does impart motion to the air within the tube 
and causes a current, is of course now well known, but 
our present knowledge is derived from the experience of 
the locomotive chimney. There is no evidence that it 
was known to any one before 1815, nor indeed has there 
been found any other mechanical purpose of general 
importance in which the same action could be usefully 


employed. Neither in the stationary engine nor yet in 
the marine engine has it proved economical Thus the 
locomotive and its oflspnng, the portable engine, were 
the only machines possessing this organ 

Although it has been the custom for wnters on the 
steam-engine to speak as though the manner of action of 
the blast were self-evident, this only shows that these 
authors have not understood it — indeed how should they P 
The general law on which the action of the blast depends 
IS that a jet of fluid issumg into surrounding fluid at rest 
will not, when it has more than a certain velocity, proceed 
in a straight vein or column, but begins at once to wriggle, 
and as it advances involves itself in an extremely complex 
mannei with the surrounding fluid, with which it shares 
Its forward momentum It is only during the last few 
years that the generality of this action and the circum- 
stances on which It depends have attracted attention, and 
the completeness with which the action lias been over- 
looked IS shown by the numerous attempts that have been 
made to invent fanciful explanations of the following 
phenomenon When a jet of steam, say half an inch in 
diameter, issues from a high-pressure boiler, as from a 
gauge cock, .il though the steam itself must have the 
temperature of boiling water, still the hand may be held 
in the jet at a distance of two or three inches from the 
cock without any inconvenience How has the tempera- 
ture of the steam become lowered? is the question for the 
answering of which numerous hypotheses have up to quite 
recently been invented The answer is that the tempera- 
ture of the steam does not become lowered, any more 
than the strength of the mustard in a sandwich, but that 
the steam has involved within its column layers of cool 
air, sandwich fashion, and as the combination rapidly 
passes the same point of the skin, the sensation produced 
IS that of the mean temperature of the air and steam 

It 15 on this action of a jet to mix itself up with the 
surrounding medium that the draught produced by the 
blast up the chimney depends, and Stephenson's con- 
fident prediction of this draught is the best evidence 
that observation had led him to a perception of the more 
general action. 

Considering the capacity of the man as shown by his 
other work, it would have been a matter for surprise had 
not Stephenson acquired a unique knowledge of the phe- 
nomena of fluid motion He had the best opportunity for 
observation — his whole time had been spent in the care 
of pumps, putnping-engmes, and the arrangements for 
ventilating and draining mines. His habit was to bring 
all his ideas at once to the test of experiment; and in 
devising his safety-lamp he had earned out a very careful 
senes of experiments on the behaviour of jets and the 
rate of their admixture with the surrounding air 

Although, as shown by the employment of the multi- 
tubular boiler, Stephenson's mechanical insight does not 
perhaps stand out m so very clear a light, inasmuch as he 
made this step at the suggestion of Mr Booth, still it 
cannot have been fortuitous that in adopting these small 
tubes he should have at once introduced all those condi- 
tions on which their employment is alone successful. 

That small tubes of the same aggregate capacity as a 
single flue afford greater cooling surface for the hot gases 
is indeed obvious, but it was Stephenson's own observa- 
tion that taught him that such increase was desirable, 
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while the fact that the gases in passing through the small 
tubes would encounter much greater resistance than in 
the single flue rendered the successful employment of the 
muUitubuJar boiler dependent on the increased action he 
could give to the blast However in all respects he came 
out right in the very first trial. 

In the " Rocket " he had a self-moving machine, 
which resembled the moving animal not only in the 
fact that they both derived their power of motion from 
the combustion of carbon, but the physiology of the 
machine resembled that of the animal system in that 
essential particular which connects the action of the 
heart and lungs with that of the muscles, so that any 
demand upon the activity of the latter is at once met 
by increased activity in the former In the locomotive 
the law of adjustment is perfect Whatever the load 
within the limit imposed by the adhesion of the wheclsj 
and whatever the speed, the stimulating action on the 
fire is sufficient, and no more than sufficient, while in all 
cases the tubes arc sufficiently long, and no more, to pass 
the heat generated into the boiler. 

The functions of the locomotive engine more nearly 
correspond with the functions of moving animals than do 
the functions of any other machine, and hence it was 
essential that there should be a correspondence between 
the organisation of the locomotive and that of working 
animals, which correspondence may be dispensed with 
in other engines Is it not probable, we ask, that he who 
produced the locomotive physiologically complete had 
been guided, however unconsciously, by the truth cif his 
observation of those animals which his machine was to 
set free from their task ? OsnouNF Rkynolds 


THE HISTORY OF SALT 
The History of Salt, By Evan Marlett Boddy (London 
Bailh^re, Tindall, and Cox, 1S81 ) 

T his book is quite a literary curiosity the author 
hopes, and not without reason, that it will be found 
to afford amusement, Mr Boddy we take to be a medical 
student, and it is a kindness to him to suppose that he 
IS young After reading the first half-dozen pages of 
his work the idea gradually dawned upon us that he 
intended it for an elaborate joke, very much after the 
manner, we should suppose, of Mr, Benjamin Allen and 
Mr Robert Sawyer, had those gentlemen been tempted 
to follow the paths of literature But, adhtbenda est in 
)ocando moderatio, and never more so than when the joke 
IS at the expense of a venerable parent. In dedicating 
his work to his father Mr Boddy, for the credit of human 
nature, must be acquitted of the charge of a conscious 
)oke, otherwise such an instance of filial disrespect would 
be without parallel. 

This astonishing production owes its origin to a letter 
advising total abstention from salt, which had appeared 
in a temperance journal, and the author felt himself 
constrained, for the good of humanity, to deliver himself 
of the succession farcical pueiihhes'^ and ^^whim- 
sical crudities which make up the '' imaginative 
pierophory " redundant of inane 'folly and trivial 
hyperbole^' of his book. The words in italics are Mr. 
Boddy' s ; he of course applies them to the opinions of 
other people. With the sanction of Vespasian's law, 


that it IS unlawful to give ill language first, but civil and 
lawful to return it, wc Ihinl^ oui selves justified in applying 
them to Mr. Boddy's book And how richly that book 
merits them wc proceed to make abundantly clear, and 
on the author's own showing. 

Mr. Boddy is too hard upon the unfortunate letter- 
writer in the journal of icmperanre he is not even 
grateful to him as the remote cause of the cMstcncc of 
his own book The let ter- writer, “with amusing self- 
complacency, accused it [salt, not tempciance] of pro- 
ducing evils of an astounding nature— such is the latitude 
of pragmatical ignorance and silly egotism The palpable 
absurdity of such an argument must be appaicnt even to 
the most careless thinker it is with the view of exposing 
such a fallacy, both injurious and irrational, that I have 
written this treatise One is tempted to ask— If the 
argument is so palpably absurd, even to the most careless 
thinker, why in the \\orld has Mr Boddy taken the 
trouble to write his treatise ? 

It docs not seem to be generally known what would 
happen to a world devoid of salt , such, according to Mr 
Boddy, IS the “dense obtcnebration with which the sub- 
ject IS surrounded.” The picture of a saltless world, as 
drawn by our author, is something a\vful to contemplate 
Nothing but the thought of “our ignorant conceits,'’ our 
“unaccoim table obliquity of judgment,” and ''the apa- 
thetic indifTerencc ’* with which wc have hitherto looked 
upon the humble condiment which has gracedi our tables 
“in the smallest receptacles, as if it were the most 
expensive article," and to which we, “in the most finical, 
grotesque manner,'’ help ourselves “in almost infini- 
tesimal quantities, as if it weic a mark of good hi ceding 
and delicacy,’’ would compel us to reveal the “ imaginative 
pierophory " The nervous reader will be pleased to 
fortify himself with at least a teaspoonful of the condiment 
before he begins its perusal. 

“Were the human race once deprived of the chloride 
of sodium, even for a limited period of tune, we should 
not only lose a natural healthfiil incenlivc for our food, 
blit disease, with ,aJl her attendant miseries, would 
spread with such relentless impetuosity as would defy, 
and even paralyse, the eiforts of the most skilful physician, 
the ingenuity of the surgeon, and the scientific improve- 
ments and hygienic precautions of the sanatanan The 
strength and vigour of manhood would fade as if blasted 
by disease, food would act as a poison, the blood would 
not be replenished with the salt which it requires, and 
consequently our skins would soon be covered with cor- 
ruption, our cattle wnidd die, our crops Aiould be nipped 
in the bud, the air would be full of offensive insects, the 
soil would become foul and barren, the sea a waste of 
stagnant waters, and all the beautiful productions of 
nature would wither and decay, and our glorious earth 
would degenerate into a hideous solitude, solely inhabited, 
very probably, by monsters horrible to behold, more 
repulsive than those gigantic reptiles which once roamed 
by the dreary marshes of an incomplete world 

And yet, according to Mr. Boddy, “the English working 
classes are nearly, if not altogether, unacquainted with the 
benefit of salt " . “ at the tables of the wealthy it is per. 
fectly absurd to see the small amount which is used ” We 
are not even allowed the poor consolation of knowing that 
in our false economy we are unwittingly conserving our 
choicest blessing. “We do not diet ourselves as wc 
should in . this respect we are far behind the veriest 
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savage, cannibal though he be." We cannot inure our- 
selves to salt at too early an age ; we ought indeed to 
pickle our babies "To rub new-born infants with salt*' 

IS a practice "in every respect cleanly" and "strictly 
conducive to health '' 

Mr. Boddy has evidently spent much pains on his 
history . but, as he confesses, in trying to begin at the 
beginning he has laboured undci many dilliculties He 
has traced the history of salt from the lime of Moses and 
Job by the aid of such written records as he has been 
able to meet with, but on the question of its history before 
their time he is obliged to fall back on his inner 
consciousness 

"The origin of salt is one of those enigmas of nature 
which as yet has completely frustrated the most accom- 
plished and scientific geologists, and no suggestion has 
yet been made which will satisfactorily and conclusively 
account for its formation , for whatever hypothesis has 
been stated there is sme to be an objection so difficult to 
overcome that the author has been fain to admit that it 
IS thoroughly impracticable, and therefore inadmissible*' 

Even our author is fain to express himself guardedly 
on this point — 

"If we take salt as a whole, leaving out of the question 
altogether the different conditions in which it is found, 
and with no reference at all to its existing either m the 
earth, above the earth, in lakes, or in the sea, but looking 
at It simply as it is, a mass of rock, or a volume of water 
holding It in solution, it inclines one to the belief that it 

ossesses a dual inchoation, though the onginal source of 

oth may have been connate ; but owing to extraneous 
causes which were brought to bear, one branch became 
crystalhsed rock-salt, while the otherj through imma- ' 
tunty, remains in a state of solution " 

"Why the sea is salt” has given nse to many pretty 
fdblcs Mr Boddy invents still another fable, but it is 
not at all pretty' it is that "sea-water is the result of 
some subterranean communication with reservoirs of salt 
through the media of volcanic foci ” (p 53). This per- 
haps hardly docs justice to Mr Boddy’ s powers of narra. 
tivc , the picture of the saltlcss world proves that he can 
do better , and yet even this is surpassed by that of the 
insect world nf Cheshire on a rainy day (p 60) But it 
is scarcely fair in the interests of the book itself to quote 
all Its best things, even if our space and the reader’s 
patience were longer 

Mr, Boddy is apprehensive of the reviewers "An un- 
known author is placed at a great disadvantage and at the 
mercy of those who may laud a book to the skies if they 
please, satirically criticise another, and pass over a third 
with a sarcastic smile or a significant shrug of the shoul- 
ders. 1 am afraid that my little volume will unfortunately 
be found among the latter, but 1 candidly acknowledge 
that I hope it will be regarded as belonging to the first, or 
at least the second " 

Our theory of the origin of this book differs somewhat 
from that of its author, as given above , Mr Boddy* s 
father (to whom the book is dedicated) was, we are in- 
formed, a ship’s surgeon ; and it occurs to us that this 
book IS the result of the molecular motion of a brain 
which can trace Us ancestry to a prolonged regimen of 
salt junk and pickled pork. It is the most sinking in- 
stance of heredity we have yet met withj and despite our 
fear that Mr Boddy may describe our notion as " a bnuen 
assertion and a subtle paralogism," we commend it to the 
notice of Mr. Francis Gallon. 


OUR BOOK SHELF 

Text-Book of Practical Organic Chemistry for Elemen- 
tary Students, By H Chapman Jones. 100 pp. 
(London Joseph Hughes, 1881 ) 

Most teachers of organic chemistry have felt that if their 
students could be made to work ihiough a fairly simple 
senes of typical experiments the work of learning would 
be rendered easier, and the knowledge gamed would be 
made more definite and more real. Just such a senes of 
experiments is described in ihis litLlc work by Mr. Chap- 
man Jones The experiments are well chosen and clearly 
desenbed , no costly appamtus is required, yet the student 
who works carefully through the book will certainly have 
laid a solid basis of knowledge of organic chemistry on 
which he may build a satisfactory structure. 

An outline of methods whereby organic acids may be 
detected is given towards the end of the book, but the 
main pait is devoted to experiments illustrative of frac- 
tional distillation and precipitation, formations and gene- 
ral properties of leading hydrocarbons, alcohols, and 
acids, ethenfication, &c. 


LETTERS TO THE EDITOR 

\The Editor does not hold humelf ft^pons^bli for opinions expressed 
hy his iorrespondmts, NcUhtr ran ht undeitakt to return f 
or to correspond luith the lonters of^ rejuied manuscripts 
No notice u taken of anonymous tommunica/tons 
[The Editor urgently requests coi respondents to Keep their letters 
as short as possible The pressure on his space is so great 
that it wr imposnble otkenvise to ensure the appearance even 
of communuatioHs containing interesting and novei facis*'\ 

Trevandrum Observatory 

As I was reading in a recent is'?ue of your valuable journal 
(vol xxin p 483) a letter on the magnetic storm of August, 
18B0, showing the universality and simultaneily of the disturb 
ance by comparing the ubservations at Greenwich, Toronto, 
Zi-ka-Wci, and Melbourne, 1 felt curious to know whether any 
such disturbance was noted here in the Government Observatory, 
and if 5 1, whether the tunc corresponded with that given in your 
paper On my application the gentleman in charge of the 
Observatory put into my bands, the inclosed abstract for the 
whole month of August, which I herewith forward to you It 
contains, as you will see, not only the magnetic observations 
with the umfilar, bifilar and balance, but aho the meteoroloncal 
data for the necessary correction, &c. The reference LhrougnouL 
the paper is to the local time, which miy be easiW redui^ to 
the Greenwich time, as the longitude is given The observa- 
tions, I may add, arc quite reliable, though made by native 
■gency, and 1 hope may prove useful on this occasion. But the 
paper inclosed I fear is too long to find room in your crowded 
columns, and what 1 beg you to do is to place it at the disposal 
of any of your scientific contributors or friends who take an 
interest in the question of terrestrial magnetism, and may be 
therefore expect^ to make u<;e of the nuUenal here fumiEhed. 

A word more before 1 close Your readers might know this 
observatory, said to be situated near the magnetic equator, was 
once in a very nourishing condition under the direction of Mi 
John Allan Broun. On his retirement to Europe the establishment 
was reduced and a limited senes of observations introduced, 
which he continued to direct till his recent demise. Since then 
the obs 'rvations recorded are lying unused for the want of a 
scientific chief. If any scicnlihc gentleman or society should 
generously ofTer some help in the way of directing the labonn of 
this mstilulion, I venture to think that the Government would 
gladly avaU itself of such help, and the cau>c of science could 
then be materially promoted, F. Soondrbm Pillay 

H H. the Maharajah’i Colley, Trevandrum, Trevancore, 
South India, May 6 


Symbolical Logic 

Frisk enticiim of my logical writings lU a work just pub- 
lished ("Symbolic Logic,” by John Venn, M.A,, Fellow and 
Lecturer in the Moral Sciences, Gonville and Caius College, 
Cambridge) muiit be my excuse for troubling the editor and 
readers of NatuAb with a third letter on the above subject 
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On page 94 of his work Mr Venn strikes the key-notci aa it 
seems to me, of ita whole purport and spirit Those who 
propose a new notation,"' he c>ays, " commonlyp and not un- 
naturallyj assume that it la to lupersecle all other<i. Hut those 
who approach it as strangers know that the odds ore decidedly 
that it will only prove one more of those many attempts which 
perplex and annoy the lecturer, historian, and critic. Hence we 
may fairly u^e the argument, dear to those in aulhonly, that if 
we loosen the uinctions of orthodoxy, heresies will multiply. 
Only tho^e whose profciisional employaieut compels them to 
study a number of different woiks have any idea of the be 
wildenng variety of notation uhich is already before the world. 

. . No doubt It would be rank intolerance to forbid iuch new 

attempts, but an attUude of slight locial rtpresnon towards th^m 
may servt to chock too luxuriant n gioivih of new ptoposals 

The Italics are mine Alas, how little Mr. Venn appreciates 
the irrepressible re'.Ue^&nCss of that most ungovernable organ, 
the liuman brain, if he really ihiuks that the “attitude of slight 
social reprqs ion " which he recommends would have the dcsiied 
effect! Amiteur logicians, ai well as professionaN, will start 
theoncs ami mvtnt nutations of their own in happy unconsc ous 
ness that they are causing any aiiiuiyance to “lecturer'i, histor ans, 
and critics,” whom indeed they not improbably i>icturc to them 
selves (when ilie all-absorbing nature of their (.CLUjiation allows 
them to think of them al nil), as ardent devotees uf science like 
themselves, who will 1e delighted uilh the new instrument of 
research which they hope to place in their hands. And more 
provoking still, scientific societici, and editors (including a goodly 
number of the said lecturers, historians, and ciitics) wdl print in 
their Proceedings and luaga/incii new urnposals which they think 
likely to prove inlcresiing or voluablr, without being influenced 
by any motive whatever beyond a pure and simple desire to 
fuilher the progress of science 

Mr. Venn professc:! great admiration for the latcPiof Boole's 
genius, and 1 hearti y agree with him, llvmgh we aduiire on some- 
what different ground'-. 1 gruiind niy admiration on the fact that 
Boole worked wonders \Mlh an unnece'sarily compile Ued and 
otherwise defective ^jmbolital mcthucl of his own iiiventum Mr. 
Venn apjiai cully grounds hi .idnin alien on the singular suppo'-ition 
that Boole’s niellnxl is really veiy simple and very effcttivc, hut 
that its author did not undei stand vriy clearly the real principles 
•f lU const! ucLiun, and did not by any means apply it with as 
much ease and dextiriiyas he might have done 1 am quite 
i^ure that thiii is nut the impressiaii which Mr \^cnii intended to 
create in the minds uf his readcis, hut I am no less sure that 
this 13 the iiDprcbsion w hich a |>cru!ijJ uf his boidt. rW/ create 
in their minds — at lea^t m the minds of such as have nut read 
Boole lumsclf One remark of Mr Venn's ^urpiists me lie 
says (p. 385) that Boole “justly regarded his problems m Proba- 
bility as the crowning Inumiih of his system ” Surely \ am not 
mistaken in my iinjiressiou that 1 have snnicwhcre seen Mr, Venn 
quoted as holding an opinion very much at variance writh this 
statement — in fact attacking as errontnus the very pniuiplt on 
which Boole’s “ Gciieial Method in FrobabdiLies ” in based May 
I ask Mr, Venn this plain question, Hocb he or does he not 
Agree with Boole’s solution of the question which he pro- 
Msed on pp 321 and 336 of Ills “ Ijiws of Thought ” n* a 
decisive ‘*(cj»t of llic su/fiLiency of received method-,” and (hy 
implication) of Lheedicacy of his own General Method ? 

The mam points on which Mr. Venn and I diffti aic the 
follow Ing 

r Mr. Venn maintains that the sign + m ‘^uch expies loics as 
x+y + a should in logic, as m ordinary algebra, be always 
understood in an txcUiuve sense, <^0 that unless we Inow j, 
Vi % to lie mutually exclusive, the above expression should be 
Mrrittcn in a different and, as he admits, a much less simjileform 
I hold, on the contraiy, in common with I'lof. Jf vuns and several 
othersp that hince, on the non exclusive plan, ihc smiple foim 
■^ + y + a may, without the slightest risk of ambiguity, be sub- 
stituted al any htage of nn investigation for any of its exclmive 
equivalents (-uch aa jr + x'y + s), 01 be replaced, if neces- 

sary, by any exclusive equivalent, the non exclusive interpreta- 
tion of the symbol -I- gives us for more mastery over nur sym- 
bolical expressions, and should therefore be preferred to the 
needlessly restrictive and hampering ^exclu>-ive interpretation 
which Boole attaches to this symbol. How very serious the 
disadvantages of this interpretation really arc ib unwittingly 
lUuBtrated by Mr Venn himself on p. 262, where he hiids Mm- 
jeif obliged to admit that certain important simpli heat ions which 
he dlscuases are "purely t matter of tact and it ill, for which no 


strict rules can be given.” If he had read my third paper in the 
Proteedings of the London Mathmiatical Society a little more 
attentively he would have found m my dircclioas for reduLing 
any comidex disjunctive expression to its "primitive form” that 
thc^e simplifications arc not at all a pure matter of tact and 
skill, but may be obtamLd by a simple, never-fading, and purely 
mechanical proces-, winch, however, a little tnct and skill may 
do much to abbreviate. On the exclusive inttrprtlation of the 
symbol -H this process would be ^inijdy unmLanmg. Uie piuhlem 
whiuh Mr. Vtiin discusses (expres'ed iii my notation) is tliia * 
Reduce the cxpiesMon {f\g) J) (1 /") to its simplest 
f Ol 111 

By inspection [since any implication a jS is equivalent to 
0/9'. o, and any cumpnuiid implication of the ft lui (a 'jr) jr) 
(7 . jt) to a single implicatiuii a + 0 i- y .i] thu, on the non- 
cxcluMVC plan, is seen to be etimvalent to /g' + g/f'+ If o 
Reducing the disjuMclive antecedent of llus implication to its 
pnmiitvejorm (a purely niechanical process, as olaady remarked), 
we get/j;-' -1- gl ,0, or its equivilent, the conipdUiitl imphcalum 
(/ g) {g /'), aicbult which Mr Venn obtains apparently by a 
vague tentative process “fur winch no strict rules can be 
given ” 

2 Mr Venn and I also hold ditfcicnt opinions as to whether 
or not symbolical logic ‘•hould have '-igns to express rcUiions cur- 
ie* ponding to those of siibiraLtion and division in mathematics. 
His npiijion IS that -iich signs j/iou/Jhe mlioduced, and at once. 
My opinion (an opin on whicli I believe I share with most 
logicians) IS that we had better not encumber ourselves with 
those symbols till they can be proved to subserve some useful 
purpose. Ihe inqiortant quc-tion is— hcpI, as Mr Venn appears 
to think, w hethcr such ‘ymh L can lie nilclligibly interpreted, 
hut whether they will in any way help us in di covering new 
truths, in other words, whether they can be turned to any 
practical u-e in the suhiti'in uf logical nn b[i ms If Mr Venn 
can adduce a single intelligible logieal piolilcin which can be 
solved more simply or easily I y the help of the e signs than with- 
out them, 1 shall declaie myself al unce a coiiveit tu hib viewo. 
So f.ir 1 have come across no "Uch problem, and mu^t there- 
ft)] c fur the present remain in the ranks of Lis opponent'^. As 
an illii-lralion of what Mr Vmn calls the inverse n etbod [t.c, 
dnisioji) m logic, he gives fp 266) ihc Lquatum— 

(.r ri! - i -H 

III which ?£/ (w'hich deiiotts the bnol 5 ;« a tolmn Uhary) is fo 
be cxpics^ed m terms of v, (which rcsjiectiVLly denote phi- 
losop/iual books, dtvtmly book-, and proltsfanl Uioks). Hia 
result is — 

. - .0-- 

7f! = r -l- i 3 -H A y, 

o 

which he translates into orui nary language ihn^ - — 

*“rbe library must have certainly coiiljincd all philosojihy 
and prote'Lajtt divinity, and may pi'ssibly have coutained any 
kind of workc which are neither jihiJosopliy ncr divinity , this 
latter constituent lieing left intiicly indcfinilc*.” 

Mr, Venn’s data m ihc non exclusive nuUtion would be — 

{Jc y)w = r (- yz, 

nnd my result (much more -imply and ta'ily OMiained) 

X I- : 7 tf .1 + y -f 3, 

According to my definiliuiis of my letter— yinliul , we speak 
throughout of some one oiiguially uiicLis-rd bonk, so that w, jt, 
y, £ will respectively denote the statements , It is m the library , 
It is a philosophical work ; It ticMa of dizimly , It 1% a pro- 
UsUxnt w ork My rc-ult may lliciLfme 1 c read — 

Any work on philusophy or \ lolcslant iliviiiily will be found 
in the library, and every wuik m the library is either plnlo- 
sopbical, secular, or protestaut, (By a Miu/ar work I mean 
simply a woik that docs not licaL of divunty ) 

Ihc antecedent of ro lu my ic iiU is equivalent to the first 
"constituent ” in Mr. Venn’s re ult , but the u nsctjuent sei ms to 
me to give us much more intelligible mfuimatinn about the 
library than Mr Venn's latter Ci-nstuuciit (“May possibly h.ave 
crintained," &c ), which he truly desciifcs ns “entirely in 
definite.” 

3. Anotlier opinion of Mi. Venn’*’, unless 1 misundcr-tand 
him, la that all logical equations should, os a [Jieliminary to their 
fiolulion, be expressed 111 the form a = o, which, of course, is 
equivalent to uiy a ' Q. My opiniun is Chat this, 111 logic ax In 
mathemalio, is sometimes convenient nnd si mciimes not, and 
that we should not in logic, any mi re than in mathematics tie 
our hands by this or any ulher unuece-sary reilncliun. 
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The other points in which I diflcr from Mr Venn have been 
mentioned m my former letteri (see Naiuhe, vol. xxiii. p. 
578, and vol xxiv. p, S)i need not be here repeated. Mr. 
Venn however labours under a serious misapprehension if he 
thinks that I attach any importance to the distin^ishuig features 
of my method as mers bamn conceptions Their real importance 
liei in the use which 1 have made of them, and thi 4 use cannot 
be fairly appreciated without examination of my published solu- 
tions in the Proceedings of the London Mathcoiatical Society, m 
the Educatsonai Times ^ and in the Philosophical Jlfa^anne. I 
must protest against that spirit of criticism which would offer two 
or three chipped bricks as a fair specimen of a ^liouse, and 
would depreciate the lab mis and damp the zeal of all scientific 
workers by unduly emphasising the undeniable fact that all 
logical and mathematical methoob ore, after all, mere combina 
tions, develop in enls, or extensions of a few simple truths which 
arc the common property of all mankind Even Boole's actual 
originality,” Mr. Venn tells ua, though I think he means priority, 
"was by no means so complete as is comm mly supposed and 
asserted" (see Mr Venn's Introduction, p 28). According to 
thi't method of cnticiaiO we might asciibc the invention of the 
Bteam<inglne to the person (unfortunately unknown) who fir^t 
discovert the important pnnciplc of a revolving wheel, and 
turned it to practical account by making a wheel barrow. 

In conclusion 1 must thank Mr. Venn for the compliment 
which he kindly pays me on p 372 of his work, but I think it 
would read better without the pareolhcbis, "as he assure^ us is 
the case " The *'a&suies" is a little too strong for the simple 
Btalemcnts which 1 made, and which it never occurred to me 
that any one would dream of doubting The compliment would 
also please me more if it did not so completely ignore the 
earliest, the most difficult, and the most important of my papers 
in the Proceedings of the Mathematical Society, namely, that 
which treats of the limits of multiple iiilegraL This part of 
toy method (which gave ruse to all the succeeding developments) 
resembles uoLhing, so far as I know, that lia-^ preceded it , and 
If Mr, Venn had found time to read it, the objectionable paren- 
thesis which 1 have quoted would scaicely hive presented itself 
to his mind as in any way called fur Hugh McCoi.l 

Boulogne, May 25 

Resonance of the Mouth-Cavity 

Since communicating to Mr Sedlev Taylor my recent ob 
lervations on the cipabiLities of the mouth as a reso lator, and 
forwarded to you, with my permission, for publication in 
Nature, I have made the following experiments with perfect 
success, and believing that they will be interesting to your 
ocousucal readers I send a list of them to you, and hope you 
will be able to find a place for its insertion in your next issue 
Experiment I — Wnile one of the overtones of a loud prime 
was resounding m my mouth another person heard it distinctly, 
up in the ear of the latter being neld near the source of 
resonance 

Experimenl // — While a cart — any other inisy vehicle will 
do as well — was going along the street, 1 reaiily tested the 
composite nalme of the noise by the resonant capabilities of my 
mouth. 

Expel smm* III — I turned the water lap on into a basin (the 
water was running with a good force), and from the noise make 
by the falling liquid I was able to get diiTerent sounds quite 
easily. 

In both these latter expernuenh I observed, whde opening 
and closing my mouth, that the pilch rjsc and fell as when one 
slides a fingei up and down a vibrating fiddle-stnng 

Experiment — I held J >wn in the treble part of a har 

minium— with an 8 feet stop out — several consecutive keys to- 
elher, and while the n ite-i were sounding which composed the 
ornble discord, I was able to single out any of them separately 
by the sympathetic resonance of my mouth. 

Tills expenment can be done equally well at the organ. 
Expennitnt held down four or five of the low keys of 
the organ with the B-fect trumpet drawn, and the beats of the 
overtones resounded very prominently, so that by taking two 
contiguous ones at a lime the result was like the twjr cEeste stop. 

Experiment VI — I tried leveral notes in the c — c octave of 
the cfarinet organ slop, and heard the regular order of partial 
tones by resonance, but the even ones were weak and oda ones 
very strong 

Experiment fV/.— I held down d and g^ on the harminium. 


and heard the first coincident partials beat distinctly— ^lue to 
equal tempera men t. 

Expenment VIII — The first five parhal tones of an average 
bass voice were btudied, The notes chosen for objervation were 

ft St c^ch note the vowels A as m hay^ A as in 

ah, E as in me, / as in high, O as in oh, U as \ssyou, were sung, 

It was found that not only did the different vowels give 
different qualities but that the same vowel had a different quuity 
fur almost every one of the five notes sung. The E as in me and 
f/as MS you had generally weak low overtones. The / os m 
high, on the contrary, gave them out well. 

It Will perhaps be as well to say, for the benefit of those who 
may not have tried to get a sympathetic resonance of the mouth, 
that success is likely to be sooner obtained by first practising the 
mouth in going from the ou to the ah shape, and from the ou to 
to the e hlmpe 

It u aLo recommended that the ears be stopped by the fingers 
when doing these experiments, in order to lessen the possibility 
of mistaking the direct sound for resonance. 

John Naylor 

5, West Park Terrace, Scarborough, June l 

" How to Prevent Drowning" 

I FEAR that if persons who cannot auim place reliance on the 
advice given by Mr MacCormac m your impre-sicm of June 2 
(vol xxiv pp. 62, loi) they will hardly succeed in sav.ng their lives 
should they happen to fall into deep water It is an error to 
say that the "numan frame, bulk for bulk, is lighter than 
water," for unless that frame be covered with fat beyond the 
average, it has a greater specific gravity than water. And after 
all, a tolerably fat bod^ is lighter, bulk for bulk, than watei 
only by virtue of the air in its lungs, and should that air be 
expelled by the frantic >- creams of the immersed person, he will 
siiou find, if unable to swim, that the notion of bis frame being 
specifically lighter than the water is a myth. The dead body 
even of a tolerably fat person being destitute of air m the lungs, 
sinks at once to the bottom in salt as m fresh water. The 
average human being, were he to permit his body to sink as far 
as it will, would soon find himself at the bottom of the sea or 
river Decides, even in the case of a person fat enough to be 
lighter, bulk for bulk, than water, it Ui necessary that he should 
a<)SumG a certain position m order that he may succeed m keep 
ing his nose and mouth above the water, and unless he learn 
how to do this in the water itself I doubt if instruction on 
dry land would ever enable him to fioit, We all know 
the story of the lliberniaii who, having narrowly escaped 
drowning, vowed he would never enter the water again until 
he had learnt to swim, but we are not told if he ever 
qualified himself for going into the water again To 
try and persuade people that by attending to certain rules 
they may get into deep water without the risk of drowning 
IS to create a false onfidence which will rather increase 
than diminish the number of deaths by drowning. Imagine 
a temfied person just plunged for the first tiuie into deep w*Bter 
trying to recall all the directions he liis read about <ihatt[ng his 
lips, swallowing his breath, permitting his body to sink until it 
shall displace as much water as equals the body's weight, tread- 
ing the water, and so on Why be would require, m the midst 
of his a'ony of fear, to possess a's many contradictory qualities 
of mind as Macbeth says no man can hive. I venture to assert 
that no one was ever saved from drowning by following such 
directions as your correspondents here give It should be stated 
m the plainest manner that there is no safety for a person la 
deep water but in a knowledge of swimming Swimming 
should be taught to ^very boy and girl a-, a necC'iSBr^ branch of 
education. It bis these advantages over much that is taught in 
schools, that It I'l a nseful, a delightful, onl a healthful accom- 
plishment U E Dudgeon 

52, Montagu Square, W., June 3 

Duat-winda at Hankow 

During the spring of 187S my attention was directed to 
the dust-winds wnich are not of unfrequent occurrence along 
Ihc valley of the Yang-tse in the warm and dry seasons of 
the year. These dust- winds, as I ohserved them at Hankow, 
bad sometimei the appearance of a dense mist ; whilst at other 
times the air seemed to be penetrated by a fine haze \ and in 
all cases a fiae and almost impalpable dust was deposited 
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which waji with difhcuUy excluded from the interior of houses. 
Their durxtion varied from a few hours to two days 1 and from 
the fact that one of the dust-winds was Bimultancously ex- 
perienced at Hankow'p Kiukiang, and Chinkiang — a portion of 
the nver’s course nearly equal to 450 miles— 1 may conclude 
that they were not local jihenomcno, but possessed a considei- 
able horizontal extension The oust, winch m all re*-pecls 
resembles the loam forming the bank^ and alluvial plains of the 
Yong-tse, is composed of mineral [jarticles and vegetable dibfis 
— the formei vnrying from to tAit 
being generally sibceous or calcareous m Lomjosition 

Ihree dust-winds came under my observation on March 25, 
April 2ip and May 1 , all of them pu'-sessed the following 
meteorological conditions — During the two or three preceding 
days the barometer fell, whilst the mean daily temperature ra^c, 
and in two instances ihc winds were light and southtrly 
During the continuance of the ilusl-windB the barometer lo^r, 
the mean daily temieiature ceased to rise, and light winds with 
a force of 1 and 2 prevailed varying m direction from north to 
uouh-easl. bora jicrind of adnyortwo after the dust-wimls 
had ceased the Llierinomtler rcgi>iLered a lower ii.caii daily tem- 
perature, the 1 aruiJietcr ci ntiijucd to risi, and the wind retained 
the same northerly direction In all lluee cahes there was a 
cllsturLcd electrical condilum of the atmus} here in the hrsL 
instance a seveie tlumdcrblonn accouii anied fiy heavy ram 
occurred on the day following, the second dust wind was 
accompanied at its commencement by a little thunder and 
bghtmng, but by no ram, whilst during the two days pre- 
ceding the llmd du'it-wind there was a ct n^iderable amounL of 
thunder and lightning, tcgeLher with heavy ram 

Fiom this comparison of the prevailing atmospheric condi- 
tions 111 connection with these dust winds, a more probable 
explanation of their occurrence may be obtained, than that 
which IS often jiroposcd when simply assigning a “ ■^uddeu 
breeze" and a “hot day" as the conditions required to give 
rise to them. 11 ll Cluri'V 

17, Wood Lane, Falmouth, June i 


A Singular Cause of Shipwreck 

Thb strange lo s of the riiotnix off the Iceland coast may 
perhaps lend ^oine interest to the following — 

Last summer was the best the Ictlaiideia bad had for long 
past, 1 regret that I tan give no thermomctric readings, as my 
iiifitrament beenme useless during the voyage 'lie weather in 
the north wa^ nearly as waim as it ha^ betn htre lalily All the 
snow-fed rivers were vciy full. Ihe Jokul k was nearly up to 
its high water mark quite early in the seac^cn, and the lilanda 
was almost impassable Icelanders who rede with mc^aid ihat 
they had never seen the mountains from Iluf\ Jokul to Kyrik's 
Jokul so free from snow. 

1 append extracts from a letter which I have just received 
from one of my guides, A. ], Huudauu 

St Thou os's Hospital, S E , June 4 

( Wrbatim i of*j) 

" Hjedinstrofda, Ajml l6, i88j 

"... This winter has been so uncommonly strong that none 
such has existed this century The frost has been extremely 
severe — 32“ R , once at Akurtyii, and 36" R. 494' Fahr ) 
somewhere with My vain , Ttarmigans and other buds froze 
to death. The farmers had spent most of their hay, and iheir 
Cattle were to be killed or starve to death All the sea was 
covered with ice, mo'^tly polar ice, rs far as one could see from 
the tops of the n ountain*^. On the 2iid mat. the weather waj 
mild, and on the 7lh we had a real thaw, and every day since 

very mild and fine w eaiher. But it is possible that the icc 

will not drive away before late in August, and no ship can come 
to any harbour on the northern coast j this hapi^iied in 1869. 

'* KhistjXn Jonasarson 

An Optical Illuaion 

The optical illusion described in NXture, vol, xxiv. p. 54, 
is, 03 I have already mcnlioncd, referred to by Fneslley 
(Hiatory, Ac , Vision, Light, and Coloun*, vol. li. p. 725). The 
deicnpLion is as follows Le Cat well explains a remark- 

able deception by which a person shall imagine an object to be 
on the opposite side of a board when It is not so, and also inverted 
and magnified. It is illustrated by Fig, 162, m which D repre- 


sents the eye and c u a large blaLk board pierced with a small 
hole E IS a large while board ])laced beyond ir, and strongly 
lUuQjinaied, and i/a pm or other ^niall object held bclwixt the 
eye ai.d ihe first board In these cirLimisLinccs ihe pin shall be 
imagined to be at F on the other side uf Ibeboaid, where it will 
appear inverted and magnified, becau'^e wbat is in fact perceived 
IS ibe ‘■hadow of the pm upon ihc retina , and the light that is 
stopped by the upper part of the pm, coming from the lower part 
of the enlightened hoard, and that which is ^top]ied by the lower 
I art coming from the upper pait of ihe buaid, llic harluw' must 
necessarily he inverted with rcsjiect In the object, ' (“Iraite dcs 
Sens," par M. Lc Cat, Anislerdani, 1744, p 29S ) 

C J Woodward 

Birmingham and Midland Inslilule, Birniingham, June 6 


7'NJl VISITATIOS OF THE ROYAL 
OBSERVATORY 

Report of the Astioncjin(.r-l\0) al to the Hoaid of 
Visitors on Saturday last at the annual visitation 
was I'Slenetl to with special intcrLsi, and indeed the 
attendance of astronomers and oihcis at the C bser- 
vatory was very niiich larger than usual, because it 
was generally undci-tood that this would be the last 
occasion of the kind on whicli the veteran astronomer 
would be seen at his post \Vc leain that an appio- 
priate address was made to hnn by the Board of Visitors 
when he announced hts attention of leJmquishing his 
official duties in order to enable him to devote all his 
time and energies to the researches he has now on hand. 

The astronomical obbCrvaiions, which occupy the first 
part of the Repoit, have been earned on with the usual 
diligence Most of the routine work of the ( ibservatory 
seems to have gone on, in the usual fashion through the 
last year 

One of the objects of intcicst on this occasion was 
Halley’s ancient tombstone, which, alter its removal from 
Lee Churchyard (where it had been itplaced by a new 
stone with a facsimile of the ]n<^cr]ption), had been placed 
m the South Ground, where it had been lying for sevtral 
yeais. It has now been carefully restored, and mounted 
on the east wall of the lobby of the North Dome. 

The sun's chigmosphcre has been examined with the 
half-prism spectroscope on 29 days during the period to 
whicn this report refers. Fouiicen sun spots have been 
examined on 20 days, with reference Co the broaden- 
ing of the lines in their spectra. The results confirm the 
reii ark that some of the lines of <ron arc broadened in 
some spots, whilst others are broadened in other spots 
Displaccmcnls of some of the lines of iron towards the 
red, and of others towauls the blue, have also been noted 
in the case of one spot A remarkable '^pecLrum of a 
sun-spot showing 17 strong black lines or bands, each 
as bioad as ^|, in the solar spectrum, was observed on 
November 17 and 29, 1880 These bands, to which 
there IS nothing corresponding in the solar spectrum 
(except some very faint lines), have also been subse- 
quently remarked in the spectra of several spots, 

For the determination of motions of stars in the lire of 
sight, 168 measures have been made of the displacement 
of the F line in the spectra of 43 siais. 87 of the line 
in 27 stars, and 8 of the line in 4 or these stars Of 
these 70 stars 16 had not previously been examined, and 
the total number of stars of which the motions have been 
spectroscopically determined is now 91. In the case of 
6 of the stars observed in the last year, a dispersive power 
equivalent Co that given by 16 prisms of 60° has been 
used. Ten measures have been made of the relative 
duplacement of the ]•' and b lines in the spectra of the 
east and west limbs of Jupiter 

Comet 1810 d (H PI twig's), and the aurora of 1881, 
January 31, have been spectroscopically examined. 

Between 1880, May 9, and 1881, May 13, photographs 
of the sun were taken on 140 days, and of these 284 have 
been selected for preservation There arc only 8 days 
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out of 149 days on which the sun\ disk was observed to 
be free from spots, whilst in the preceding year there was 
a complete absence of spots on 64 days out of 145 
The spectroscopic observations of all kinds have been 
completely reduced to 1881, May 6 
Touching the magnetical and meteorological in- 
struments It was pointed out that the alterations 
of the photographic cylinders of the mignetical and 
meteorological instrumcnt^j which were in contem- 
plation at the time of the last report, so as to 
make tbeir time'scales the same in extent and in position 
on the record-sheets, have been to a great extent carried 
out. In the case of the decimation and horizontal force 
magnets, two reflecting prisms with convex cylindrical 
front surfaces have been movinted by Mr Simms above 
the regHtering cylinder, which has been lowered so that 
each prism receives the light from the magnet opposite 
to It By this arrangement the traces of both magnets 
fall (as regards time-scale) on the same part of the sheet 
The cylindrical lenses formerly used have been removed, 
being replaced by the cylindrical surface of the prism 
The new arrangement is found to be perfectly satisfactory, 
and Mr Simms is proceeding with a similar change m 
the case of the earth-curient apparatus and of the vertical 
force and barometer registers 

A inodiiication has been made in the system of deter- 
mining the time-scales by the substitution of hourly breaks 
in the register, fur the photographed hour-lines The 
break at each hour is made automatically by a slight 
alteiation in the apparatus hitherto Uscd for registering 
the hour-lines The timc-scalcs for the declination, hori- 
zontal force, vertical force, barometei, and electrometer 
are now laid dowm in this way 
The unsatisfactory state of the carth-cuirent register 
been already noticed After the change mentioned 
in a preceding section it was soon found that the indica- 
tions of the earth-current wires were disturbed by a con- 
tinual series of petty fluctuations which almost completely 
masked the proper featuies of eaith-currents, By cutting 
off the communications with those parts of the wires 
called the North Kent East Line and the Ladywcll Line 
these disturbances were checked; but there remains a 
penodic il disturbance at every hour, which entirely de- 
stroys the value and credit of the results It seems not 
impossible that something may depend on impcifection of 
carth-coinmunicaLiun If this fault cannot be removed, 
the Astronomer-Royal proposes to return to the original 
system of independent wires (formerly to Croydon and 
Dartford). 

The new pressure plate of Osier s anemometer has 
worked well. The limiting pressure of fifty pounds on 
tlic square foot was twice exceeded during the snow-storm 
of 1881, January iS 

The photographic records of the measures of magnetic 
earth-currents, in two directions upon the earth's surface 
nearly at right angles to each other, are maintained with the 
same regularity as those of the ordinary magnetic forces 
and arc preserved in readiness for reference or publication 
when need may require An extensive confederacy is 
now organised, principally in Germany, for register of the 
earth -currents at several stations. 

The following are the principal results fot magnetic 
elements in the year 1880: — 

Approxiiiiate mean weatt^rly de- 
clination 18° 32' 

Mean horlzonLal force , / 3.1” 

' \ I '804 (m mernc units). 

! o / if 

67 34 55 (by 9 inch needltrsl. 
67 35 53 (by 6-inch needle<;j. 
67 36 3 (by 3-inch needles). 

The report proceeds — 

“In respect of diurnal inequalities of magnetic hori- 
zontal force and its direction, though all measures are 


ready, the curves are not yet actually formed. In the 
last report 1 adverted to the usual character of these 
curves. Assuming it to be certain that they originate 
from the sun’s power, not immediately, but mediately 
through his action on the earth, it appears to me (as I 
suggested long ago) that they are the effects of the 
attraction of the red end or north end of the needle by 
the heated portions of our globe, especially by the heated 
sea, whose effecL appears to piedominatc greatly over that 
of the land 1 do not say that everything is thus made 
perfectly clear, but I think that the leading phenomena 
may be thus explained And this is almost necessarily 
the way of beginning a science,” 

The number of hours of bright sunshine, recorded with 
Campbell’s Sunshine Instrument, during 1880, was 1214, 
which is about the same as the average of the four yeais 
for which we have a record 

The discussion of the electrometer results for the year 
1879 shows that the potential of the atmosphere is usually 
positive , that it is least in summer and greatest m winter, 
and especitilly in the colder weather of winter There la 
also a definite diurnal inequality, having double maxima 
and miniina, the nia\iiTi.i, on the a\ciage of the year, 
occurring at about 8h a m and p m and the minima at 
about 3h a m and pm In character the diurnal curve 
has a resemblance to the barometric curve, but the points 
of maxima and minima precede those of the barometric 
curve by about two hour's On days of magnetic disturb- 
ance, when aiiroia is visible, nothing ainusual is remarked 
in the electrometer induations. Excepting thunderstorms 
the greatest disturbances are experienced in showery 
weather, and aie piobably local disturbances only 

The time work is thus lefeircd to — 

‘‘In the first few ycar^ after the stiict and systematic 
examination of competitive chionoinetcrs, beginning with 
1856, the accuracy of chrono neters was greatly increased 
For many years past it has been nearly stationary. I 
interpret thia as showing th.it the effects of bad work- 
manship are almost eliminated, and that future improve- 
ment must be sought in change of some points of con- 
struction. One whieh occurs to me (1 mention it princi- 
pally as a specimen of departure from customary forms) 
IS this The impact of^ the escape-wheel upon the pallet 
of the balancc-axis takes place very near to that axis, and 
must produce considerable friction, though of short dura- 
tion 1 proposed to the late Mr Charles Frodsham to 
meet this by use of a broader pallet and a lighter impact 
of longer duration The decease of that accomplished 
horologist prevented the completion of the trials winch he 
had commenced for carrying out my suggestion, Other 
variations of the established form might be worthy of 
trial 

“The Greenwich time-ball has been regularly dropped 
automatically at ih. on every day throughout the year, 
with the exception of 6 days when the violence of the 
wind made it imprudent to raise the ball, and 8 days when 
t ic severe frost of last winter prevented Us being raised ; 
and of one day when there was accidental failure. 

“The Deal ball was not raised (on account of high 
wind) on 10 days. It was not dropped (through failure 
m the telegraphic connection) on 7 days, and was errone- 
ously dropped about 5s too soon by telegraph signals on 
one day , and on another day it was not dropped at ih, 
owing to telegraph signals continuing up to ih. ; on one 
day the current was loo weak to release the trigger On 
every other day the ball has been dropped automatically 
at ih. 

“As regards the Westminster clock, its errors have 
been under is. on 31 per cent, of the days of observation, 
between is and 2s on 47 per cent , between 2s and 38. oa 
18 per cent,, and between 3s and 4s. on 4 per cent. 

“The distnbution of time-signals to all parts of the 
country continues to be made on the same system as in 
late years, by means of the chronopher at the central 
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office of the Post Office teletjiaphs. In connection nith 
this system, I \voul(] cxpies^ the hope that the proposal 
to establish an hourly sign'll at the btait Point will be 
borne in mind 

“ Last autumn .1 telegraphic determination of the longi- 
tude of Leiden was made wilh great care by M M 
Uakbuyzen. The interchange of signals between CJrccn- 
wich and Leiden occupied nearly lour months, 1 may 
hcie remark that the American extension of longitude 
carried out under Commander Green, U.S N , to which 
lefercnce was made m the last leport, w'lll be most useful 
for the transit of Venus in ifiSJ. Cannot a British officer 
be found to complete the operations for Australia and 
New Zealand ? 1 lament that this has not been done 

Mr Gill has undertaken the necessary work fur the 
Cape ” 

The following important general remarks conclude the 
report — 

“The present meeting may afford a fitting oppor- 
tunity for the expression of my view-* on the gcncial 
objecLi of the Observatory, and on the duties which the) 
impnse on all who are actively concerned in its conduct 
Assuming as beyond dispute that these ought to be carried 
out in a spirit liberal in itself and honourable to the 
nation, I proceed to state niy opinion on the line of 
action which they suggest. 

* The object prescribed to the Observatory is the pro- 
motion of " Astronomy and Navigation *’ And, since the 
abolition of the Boaid of LongUudC; the second of these 
objects (which historically gave rise to the introduction of 
the first) piesscs upon the dircctois of the Observatory 
much more strongly than before Considering then the 
claims of a'.ironomy as b anng on navigation and our 
lesponsibilities in refercMice to them, we find that those 
responsibilities are b) no means narrow Whatever the 
rest of the scientific world may do or may not do, we arc 
lesponsible for determinations of the fundamental ele- 
ments of sidereal, solar, and especially lunar astronomy, 
with the highest accuracy that modern skill can secure 
The same apparatus of instiuincnts and of mathematical 
treatment which fix the places of fundamental stars will 
apply to those of other stars ; the same which apply to 
the sun will apply to planets and comets (not unconnected 
with solar theory, by virtue of peiturbation) and even to 
satellites And we could hardly consider ourselves as 
discharging our duty to the more educated portion of the 
nation, or as maintaining our proper position in the world, 
if we did not include in our operations these latter off- 
shoots of the first-mentioned objects. 

'^But new astronomical subjects have ansen of which no 
one dreamed when our constitution was first fixed. "I he 
first of these was the measures of double stars But this, 
though important as cvcFi has almost disappeared from 
our view when occupied with solar and spectroscopic 
physics I yield to no one in the interest which I take 
in these subjects, and in the admiration with which I 
regard the positive conclusions and the problematic 
suggestions which are founded on them But 1 still point 
out that these are not parts of our original system, and 
their connection with the Greenwich Observatory is at 
any time liable to question 

' 1 now advert to the general subject of navigation. And 
first 1 remark that magnetism, m its ordinary and nautical 
form, IS indisputably a proper subject for the Observatory. 
But within the present century there have arisen —the 
accurate examination of magnetic irregularities, the par- 
tial reduction of daily irregularities to practical laws (still 
wanting theoretical explanation), and the establishment 
of the simultaneous co-existence of ^occasional disturb- 
ances covering the whole surface of the earth Connected 
with these is the observation of magnetic currents through 
the terrestrial soil, registered at Greenwich for many years 
past, and now attracting attention on the Continent 
Perhaps no branch of physics bean the same prospective 


importance as thc-.e Yet 1 conceive that their continued 
study 111 this Ob^eivatory requneb special authorisation 
“ The original viewi in making astronomy contributory 
Lo navigation were limited to observations of the moon 
But in the latter part of the last century the possibility of 
making chronometers subservient to the deteimination ol 
longitude (a subject to which the late Board of Longi- 
tude gave good aitention, and Lo which the Government 
has always olTert'd liberal rewards) was proved, and in 
the present century the improvement has been very great 
This has been effected by our Hjdrogiaphic.d Office 
(mainly through the action of the Observatory), partly by 
specific rewards, pai tly by careful attention to the 
accuracy of every chronometer jiurchased And the 
practical value of the chronometnc system has been very 
greatly increased bv taking advantage of the galvanic 
distiibution of lime currents, and by the galvanic exhibi- 
tion of ball-drops and other signals There can be no 
doubt that all the agencies involved m this system are 
well cmplojed, and that they are .1 legitimate part of the 
Ob-eivatory duty as originally contemplaicd 

“ Still 1 lemark that the Observatory operations bearing 
on cliionometnc nivigation arc not earned out to the 
extent whiihl could desiie It is known to all persons 
familiar with chioiioineleis that i ales of the chronomeier'i. 
obtained while the ships tire actually in \oyagc, woula 
possess remarkable value. We possess the power of giving 
facility for obtaining these to a large part of our mercan- 
tile navy, by exhibiting a time-signal at every hour, at 
Deal (where tlie necessary apparalu-* already exists) and 
on the Start Point I have several times brought this 
proposal, as regards the Start, before the (mvernment, 
but unsuccessfully But I should have done wrong if I 
had omitted, m this general survey of the dutiC'i of the 
( ib^civaiory, to stale my continued conviction that this 
is A proper and very desirable addition to the other points 
of assistance which we can give to navigation 
“ Next— closely connected howevei with the subject of 
navigation— IS the knowledge of the longitudes of distant 
portb, as rcfeiied to the Giecnwich Observatory. And I 
approach this subject with grief. Wc have entirely aban- 
doned the longitudes of the Atlantic, which have been 
cleared away, before our eyes, by the scientific enterprise 
of another nation The Pacific, bearing those vast and 
important colonics, almost entirely British, is equally 
neglected , though so much is ready chat the mission 
of a single officer would quickly establish all The same 
aspinng nation which has mastered the Atlantic is now 
bent (as I understand) on adding lo its scientific dominion 
the Pacific. I think this is not honourable Lo our nation. 

"There remains another subject, which occupies no small 
part of the force of the C)b 5 ervalory, and which I am 
unable to connect with cither of the two great divisions 
to which I have alluded — the subject of meteorology It 
13 exceedingly popular in the country, perhaps because it 
requires little of expense or of science It 15 also pursued 
at many foreign observatories, where vast numbers of 
observations are produced without attempt at classifica- 
tion or 1 eduction We at least are not amenable to this 
accusation, and may appeal to our reduction of more 
than twenty years’ collected observations as giving matter 
of peiminent interest to the more scientific meteorologist, 
and even to the geologist Still 1 call attention to the 
fact that this is a subject w-hich, though introduced 
mainly by myself, I regard as foreign to the original 
'Astronomy and Navigation' of the Observatory 

" There is still a matter for consideration, not in our 
observations, but in the mechanism by which they are 
made available to the world — I mean our printing. I 
have repeatedly expressed my opinion that the extent of 
our printing is far too great . not in the full exhibition of 
reductions, but in the minute details of individual obser- 
vations There are pnnted every year more than 7000 
transits or circle readings, each consisting of 6 or 7 indi- 
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vidual rcBdinga, of which only the mean is useful. I do 
not believe ihac, since the year 1835 at least, any person 
in the world except ourselves has actually taken a mean. 
As each reading contains 3 or 4 figures, there are printed 
in each year something like 150,000 useless figures. Re- 
liance must be placed somewhere on the skill and fidelity 
of the observer^ and (considering the severity with whicn 
every figure of transit-wire and of circle microscope, and 
of their means, is examined here) this reliance may be 
laced at least as well on the means as on the originals, 
have reason to think that the bulky volume of nearly 
900 pages, might be reduced to about three-hfchs of its 
present size by omitting those originals 

" I would submit for the consideration of the Board 
whether it might not be advantageous that they should 
hold a special meeting to consider the subjects which 1 
have indicated The length of time at an ordinary visita- 
tion, and the circumstances under which the Board meets, 
arc not sufficiently favourable for the discussion of broad 
questions of Observatory policy.^’ 


HOLTZ^S ELECTRICAL SHADOWS 

I N an extremely elegant senes of researches Prof. 

W Holtz of Berlin has lately brought to light the 
existence of a new class oF electrical phenomena, to which 
their distinguished discoverer has assigned the name of 
Electric Shadow-figures Though nearly six months have 
elapsed since they were described in the Proceedings of 
the Gottingen Gesellschaft der Wtssenschafien, no detailed 
account of them has appeared in any Icnglish journal 
Yet the shadow-figures arc remarkably easy to produce, 
and the whole research is of extreme simplicity, as very 
little apparatus is required beyond the simplest odds and 
ends to be found m every physical laboratory, the only 
large instrument necessary being one of Holtz’s electrical 
machines. 

The fundamental arrangement is that shown m Fig. i. 
From the discharging-rods of a Holtz machine the brass 
balls are removed. To the left rod there is attached in 
place of the ball a circular disk of some 10 to 20 centi- 
metres diameter, having its front face either dat or slightly 
concave To the right rod a point is fixed, and it is 
drawn back till from 6 to 15 centimetres distant from the 
disk. A piece of silk or satin of the same size as the 
front surface of the disk is laid upon it while the machine 
is in action, it adheres of itself to the surface, and the 
preparation is now complete, Before the silk is placed 
over the disk a small “brush” discharge of blueish light 
is all that can be distinguished at the point of the right- 
hand discharging-rod but this now changes to a very 
faintly glowing star. At the same moment the central 
region of the silk-covered disk exhibits a peculiar glim- 
menng light over a well-defined circle The utmost care 
18 needed to shut out all extraneous light from the room, 
otherwise the delicate appearances which follow cannot 
be seen. It is upon this circular patch of feeble light that 
the shadow-figures are thrown. Its pale gleam becomes 
more vivid when the machine is more energetically 
worked . it enlarges in area but diminishes in brightness 
as the point is drawn back from it, and contracts with an 
accompanying increase in brightness as the point is 
brought nearer. It is possible to obtain a similar glim- 
mering surface also upon a large metal ball covered with 
silk and attached to tne rod in place of the concave disk, 
or instead a screen made of two or three folds of silk 
stretched over an ebonite ring may be placed between the 
two discharging- rods, the ends of both being furnished 
with points In each case it is important that the silk be 
without crease or wnnkle, otherwise an evenly illuminated 
disk of light will not be obtained 
2# now a body of definite outline of form be interposed 
between the point and the disk, an electrical shadow of 
It will be cast upon the luminous circle. These shadows 


are truly electrical, not optical, for all bodies do not ca^t 
them, and, more curious still, different bodies though of 
the same shape may cast differently shaped shadows 
Conductors of electricity cast well-defined shadows, and 
so do semi conductors, such as wood and cardboard 
True insulators of small dimensions cast no shadows 
The insulation or non-inbulation of the conducting bodies 
makes no difference in their shadow-giving power A 
cross cut out of cardboard casts (as in Fig 1) a well-defined 
shadow at the centre of the Reid, but the exterior portions 
are somewhat hazy An ebonite cross casts no shadow. 
A cross made up of two strips, one of cardboard, the 



J’lf , — Ell cirjr ‘>h:)jDW nj,t liy a cardbuorj ctwb 

Other of ebonite, fastened with shellac, casts only a single 
bar of shadow Rings of tmfoil, cardboard, or wire also 
cast shadows Such small objects are conveniently held 
by attaching them to the end of glass rods The size of 
the shadows increases if the objects are displaced from 
their central position to right or left. A strip of card or 
thin metal casts the same shadow whether it be held 
broadside or edgeways in the Reid A wire grating having 
5 miliunelres width between the bars obscures the Rcld 
like an opaque body Breathing on a strip of ebonite or 
glass renders its surface a feeble conductor, and it casts a 
transient shadow A glass rod heated at one point casts 
a shadow at the heated point, the shadow dying out as the 



F ic 3 — uminouE figurafprojecLed iKrbush aperture In coidLoard screen 1 

rod cools. No'shadow is cas'^by a conductor jwhose surface 
IS completely covered by insulating material, such as a 
shellac- cove red wire or a glass tube containing water, but 
dry externally The smoke ascending from a cigar casts 
moving shadows upon the silken screen. If a small ball 
be Rxed upon the left discharging-rod in place of the point 
the shadow on the silk is poor, but a second shadow is 
observed upon the surface of the ball, and this h exces- 
sively small, reminding one of the diminished erect virtual 
optical image in a small polished ball. This one experi- 
ment succeeds best if the ball be made the positive con- 
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ductor. For the other experiments it makes little difference 
whether the electrification of the point be positive or 
negative, except that when the point is positively electrified 
the illuminated surface 15 a little larger than when nega- 
tively electrified A larger disk of light can also be ob- 
tained by working the machine at a greater velocity, but 
at the same time the shadows are rather smaller 

Prof Holtz has also obtained the inverse phenomenon 
of lumtHouS'JigHres by two different means. If two 
pointed needles are fixed horizontally side by side upon 
the discharging rod opposite to the disk, there appears a 
vertical streak of light across the glimmering field If 
the needles be replaced by a horizontal strip of metal with 
its edge directed toward the disk, a vertical bright stieak 
IS also produced. A short metallic tube affixed to the 
discharging rod produces on the disk a dark central spot 
surrounded by a nebulous bright ring The second kind 
of luminous-figures is product in the manner shown m 
Fig 2, where a circulai disk of metal or cardboard having 
a central aperture of recognisable form is interposed 
between the point and the screen The result is a luminous 
image of the apertuie which, though well-defined at the | 
middle, is marred at the ouiei legions, the shadowed 
portions appearing to encroach more upon the ilJiiminated 
parts as we pass to the peripheral region. The following 
experiment is curious . — If a square aperture be chosen, 
the luminous figure projected on to the silken surface 
shows well-defined corner^ , but if a small round disk of 
card be interposed between the discharging point and the 
square aperture the luminous squaie on the silken screen 
at once exhibits lounded corners 

Another interesting point connected with the shadow- 
figures is that they can be fixed in a temporary manner, 
like Lichtenberg’s figures, by sifting upon the silken sur- 
face lycopodium -powder or other fine dust This collects 
chiefly upon the contours of the figures, though under 
certain conditions the luminous and shadowed parts ex- 
hibit a contrasted density in the deposit of dust upon 
them These dust-figures have an obvious relation with 
those obtained by Wiedemann from the discharge of 
Leyden jars through a pointed conductor against the sur- 
face of various bodies It would be intere-iting to ascer- 
tain whether by this process also shadow-figures can be 
produced 

In explanation of these appearances Pi of. Holtz pro- 
pounds the view that they are due to a rectilinear dis- 
charge of electrified pai tides from the point of the 
discharging-rod, the discharge taking the general form of 
a cone, but in which the paths of the outermost pai tides 
diverge more widely as they appio.ich the silken disk 
The function of the silk he believes to be to letard the 
discharge, and thereby to increase the electric density 
on the point. The conducting bodies which are interposed 
in order to produce shadows act therefore by deflecting 
the flying particles from their path, cither by absorbing or 
reflecting them. In many cases this action would appear 
to be a repulsion, since the shadows arc always larger than 
the objects, and suffer more distortion by enlargement 
nearer the borders of the disk To explain the produc- 
tion of the double shadows, the rather doubtful hypothesis 
is advanced that there is a rectilinear discharge of particles 
in both diiections at once 

Quite independently of these observations, the same 
kind of phenomena have been investigated m America by 
Messrs Fine and Magic of the Green School of Science, 
Prmcetown, N.J These experimenters were aware of 
the existence of shadows on the positive discharging 
knob, but believed that they were the first to discover the 
existence of a negative shadow '^They found however 
that non-conductors cast the best shadows, and added 
the interesting observation that the lines of electrical 
action were deflected by the presence of a conducting 
body at the side of the field, and Ihe form of the shadow 
correspondingly altered. Negative shadows were also 


observed, they remark, some years ago by Prof. C A 
Young 

These shadow-figured become doubly interesting when 
compared with the molecular-shadows" obtained by 
Crookes from electric discharges in high vacua Further 
experiments are probably needed before their precise 
nature is fully known S P. T. 


BEN NEVIS OBSERVATORY. 

A PROPOSAL was made a year or two ago to erect 
an observatory on the top of Ben Nevis for meteoro- 
logical observations, but nothing was done owing to the 
want of the neccasary funds A committee has been 
formed, however, within the last few months for the 
purpose of raising a testimonial to Mr David Hutchison, 
who did so much in opening up the West Highlands to 
tourists with his steamboats, and we observe that it is 
proposed that the testimonial take the shape of an 
observatory on the top of Ben Nevis The committee 
IS a large and influential one, and the proposed scheme 
has every appearance of being successfully carried out 
In the meantime the Scottish Meteorolngu al Society 
has commenced daily observations on Ben Nevis, which 
will be continued during the summer months -the Society 
having accented a handsome offer by Mr C L Wragge, 
who has had experience of such work, to climb to the Lop 
of Ben Nevis every morning in tune to make observations 
there at 9 a m. A complete set of the best instruments 
has been procured. The barometer (a Forlin), is an 
excellent instrument, and is constructed to read as low 
as 23 000 inches, in the procuring of which Mr Scott of 
the Meteoiological Ofhee kindly gave his assistance On 
Tuesday, May 31, Mr. Wragge, with Mr. Livingstone, of 
the Public Schools, and nine workmen ascended the 
mountain, and the instiumcnts were fixed and secured in 
proper positions, and all, including the barometer, were 
found to be in good working order The regular observa- 
tions began on the following day, June f, Mr Wragge 
being at his post on the top of the Ben, 4406 feet above 
the sea, at 9am He remains an hour at the top, and 
I makes three observations, viz at 9, 9 3^>p 10 a m 

I Even duimg the stormy Mcather of Saturday last, the 
observations wcic made and the observer back to Fort 
William at i 30 p.m, on which occasion the temperature 
at the top was as low as 28“ o 

Simultaneously with the Ben Nevis observations, a 
complete senes of observations arc also made near sea- 
level by Mrs Wragge These observations, together with 
the obseivations inade at the neighbouring stations of 
Roy Bridge, Coiran, Landcde, Airds, Lisinore, and Dalnas- 
pidal (1450 feet above the sea), will give the datarequired 
in dealing with some of the more important problems in 
meteorology. 


NOTES 

Amongst the few oxiaUng msiitudoDs for the higher educa- 
tion of women, perhaps none has done belter work during the 
last thirty years in a quiet, unobtrusive fa>thion than Bedford 
College, York FI .ice The recent action of London Univeriity 
111 opening its degrees to ^ omen has given a fresh impetoii to 
women's education , and Bedford College has set itself the tusk 
of providing the training for which London Univers ty offers 
only the tcsl—a task m which il has already achieved such 
success os to give a sure promise of a brilliant future. The 
fund*!, however, at its disposal, derived mainly from the bequest 
of the late Mr^. Held, prove inadequate to the strain thus put on 
Its resources, and on appeal for support 11 now being circulated 
which deserves the attention of the friends of education. In 
that appeal details of the work and aim of ihe College wdl be 
found. Space will only allow us to add that subscriptions will 
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hm recelrcd by the hon, secretary, Bedford College, 8 and 9, 
York Place, W. 

Aiiono the houses of historical interest on which Ihe Council 
of the Society of Arts have just erected memorial tablets, is 
No. 35 . St. Martin's Street, Leicester Square, in which Sir 
l^ac Newton lived for some Lime. 

M. LcTTElt, the eminent philologist and philosophical writer, 
died on the ibt lost., at the age of eighty yeotb. His celebrated 
French dictionary is probably the best dictionary ever published 
in any language ; not only is its method thoroughly scientific, but 
It contains nearly every important scientific term muse m french 
uientific literal urc. 

Last night a complimentaiy dinner was given at Freemasons' 
Tavern to Dr. Danford Thomas, the new Coroner for Central 
Middlesex. Over a hundred representatives of the various 
professions were presenL , Dr, B, W. Richardson was in the 
chair. 

The conversazioni of the Society of Arts and the Civil 
Engineers, on 'Fhursday and Friday last, were as ubual bucce&s- 
fnl , over 2000 people were present at each. 

The anniversary meeting of the Vienna Academy was held 
on May 3a R. Maly, Professor of Chemistry at Gralz, and 
F. Lippicli, Professor of Phy&ics at Prague, were elected cor- 
respondents. 

The Dundee Naturalists' Society have three dredgmg expedi- 
tions m their programme of excursion!] this summer— one on June 
1 1 to St Andrew's Bay, a bccoud cn July 20 lo the Bell Rock, 
and a third on August 31 to Lunan Day 

Mr. Edison has wniten to M Georges Berger, askmg for 
120 horse-power to work the large generator he is sending to 
Paris for the forthcoming exhibition. 

Experiments are liemg made with a view to running trams 
through the St. Gothard Tunnel by cleLtucity, with motive 
power obtained from the RcubS and the I'e^sin, The boiing of 
the Arlberg tunuLd proceeded last mouLh at the rate of six and a 
half metres per day. llie making of Lhe Imes of access will 
shortly be undertaken 

Ar on examination held by the Sanitary Institute of Great 
Britain on June 2 and 3, six candidateb presented thumselve«, 
aud the Institute's certificate of competency as Local Surveyor 
was awarded to hamuel S. Gnmley and to Arthur Whitcombe, 
and the Institute's certificate of competency as In^-pectiir of 
Nuisuicea was awarded to John Latem Cowderoy, to Joseph 
Rainv, and to William Wilkinson 

We have received a copy of a paper by J, II, CollmSj F.G.S , 
published in the Journal uf the Royal Institution of Cornwall, 
No. xKiii., which contains analyses of the new minerals llen- 
woodite, EnysUe, Duporthite, I'enwiihite, as well as of other 
minerals and rocks. Good analyses of minerab are always 
useful for reference, and Mr. Collins is rendering a service to 
science in publishing the results of lus work. His paper would 
have been more valuable had he mentioned the methods em- 
ployed for separation and determination of the mmeroi con- 
stituents, as, fur instance, in the analyses of minerals conlaining 
alumina, iron, and phosphonc acid. It would likewise save 
trouble if the percentage composition of hii assumed formula! for 
minerals were placed in parallel columns with the quantities 
obtained, 'niat they agree fairly well " is a little vague. 

The earthquake ’shocks on Mount Vesuyiua were followed on 
the 1st lust, by a strong eruption. Broad aud active streams of 
Java ran quickiy down the north-east side of the fflountain. 
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A SHOCK of earthquake occurred at Serajewo (Bosnia) on 
June 2, at 4h 40m. am,, duraiiou a sec. 

On the l^t inst lhe Duke of Edinburgh placed the top stone 
on the new Eddy stone Lighthouse. The stonework of ibe 
structure has now been completed after a labour of three ycar^:. 
The lantern has yet to be placed on the lop of the structure^ and 
the illuminaling apparatus ha^ to be fixed, and all the internal 
fittings are to be applied, but this is work that can be earned on 
at any time of the tide, so that the whole of the work will, it is 
expected, be eomplcicd m another year, twelve months within 
the period stipulated 111 the contract. 

In a report on the health of Swatow, ju^t published by order 
of lhe Inspector-General of Chircsc Maritime Customs, Dr. E 
J Scott refers to a plague of caterpillars uhich vi<^itcd the 
neighbourhood last !>ummer, literally covering the fir trees, on 
which they lived exclusively, and leaving them perfectly denuded 
of leave<;. The hill sides in many places looked as if a fire had 
passed over the tree:] and scorched tbeua. The Chinese were 
very much afraid to handle Ihei^e caterpillars as they declared 
that they were exceedingly pmsonous and Dr Scott >>iiyB they 
arc to some cstent right, as he knew of two foreigners who were 
injured by them. When crushed, they exuded n glutinous fluid 
of a light-grccn colour, very imtaiing to the skin, and producing 
rash, which caused much inconvenieuce for ten days or a fort- 
night. 

Dr. Hahn has recently publi'^hcd a work, in which he 
gives photographic reproductions of more tlian one hundred 
thin scctioiis of ineteoriies on thirty- two platen In that cla-^s 
of meteoric stones which bear llie name of chondnle^ on 
account of the curious round nuclei they contain, Dr, Halm 
believes be can demonstrate the existence of a whole semi 
of organic forms belonging to the animal world. A num- 
ber of the seclions ^hows a structure closely reBcaililing coraR. 
Dr. Weinknd pul dishes an article on this subject in No l6 
of the AuslanJj Dr. Hahn having placed ihe thm ■^eclioni 
at his disposal , and he states that he gamed the conviction that 
he was really beholding remains of animals belonging to the 
family of Favo&itci, well known among Silurian, Devonian, and 
Coal fossiN. Vor further information we must refer our readers 
to the article mentioned. 

An epidemic among the crayfish of all the rivers and rivulets 
of lhe Stettin district has led to the complete destruction of that 
crustacean m those walcr*^. 

In the north of France great devastation is caused by large 
field mice {Arvicola arvalts) among ihc crops, Tlie plague is 
particularly icvcre in the departments of Seine-et-Oise, Fure-et- 
Loire, Loirct, Seine-et-Marne, Yonne, Aube, Marne, and Haute 
Marne 

•‘La Belle JardintEre,” one 0/ the largest clothing esta- 
blishments in Pans, is employing with ‘‘Uccess magneto electric 
machines for the transmission of power, from the hTsement 
to the top of the building The two machines have been built 
by Siemens Brother*. 

An opera per formed on Lhe stage of the Pans Grand Opera 
House was heard satisfactorily at the Rue Riche Opera House by 
a number of French oHiciaL a few days ago. Thfc feat was per- 
formed with the new Ader telephone, of which the peculiarities 
have not been mode public The performance will be repeatctl 
at the International Exhibition. 

M, Merejkoffsky’s report on his anthropological journey in 
the Crimea (/xver/in, 1881, fasc 2) contains interesting meaiurc- 
ments of skulls of the Crimean Tartars — the pure Steppe Tartars 
who do not present a mixture with Greeks, ■■ the lOuth-coMt 
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Tirtars do, nor with the Nogai, who are now, however, not 
nomerous After having mcasmcd the skulls of about 200 
{lersons he fiiidb that the ce|ihalic index is o 90S for children 
fioui 4 to 7 years old, o 882 from 8 to 9 years, o S76 from 10 to 
12 year-., o 871 from 13 to 1 4 yeflr>, o S52 from 15 to 19 years, 
and o 645 from 20 to 23, bi m;' the average from 82 measure- 
ments When discu hing the 6gures received for 27 very pure 
representatives of Tartai s, he shows that the maximum figures 
were, in fuur causes, from o 8B6 to o 903, and the minimum in 
two ca^es, o 789 and o Soo , for the 21 others the index vanes 
comparatively little, namely, from o S22 to 0S76- M Mtrtj- 
koffsky has observed among the i'aitar women the use of 
tattooing in small spots bctvveen the eyebrows and on the 
forehead As to the staining the nails r.'d, which is spread 
everywhere among the women, and sometimes aUo among men, 
M. MerejkoffsVy, after having discussed the same custom among 
other peoples, arrives at the conclusion that it ts a survival from 
the time wdien the whole skin was st 'lined with red, originally 
wiih the blood of enemies, to inspire dread 

The geysers of AVhakarcwarew a, New Zealand, are slated to 
have lately been in a state of agitation, throwing hot water to a 
great height The natives anticipated still fuithcr eruptions 
The geysers have been dormant foi six months. 

Thr Annual Report for 1879 con lamed m the Procredxngx 
of the Norwich Geological Society complains of the little iDtere^l 
taken in the work of the Society by the members ; the bulk of 
the work seems to be done by the members of the Geological 
Survey stationed in the neighbourhood. The preMdential address, 
by Mr. J. H. Ulake, *' On the Age and Relation of the so-called 
'Forc't-bed of the Norfolk and Suffolk Coast, is of consider- 
able interest It ha^ been separately reprinted. Among the 
other papers is one on “The Subdivisions of the Chilk,” by 
Mr A. J Jukes-Drowue 

The Twenty Third Report of the East Kent Natural Ifistory 
Society contains some of the more important papers read during 
the year We regret to ice that the interest of some of the 
membcTB in the welfare and work of the Society is‘ not so great 
ms it might be, and that, as in not a few similar societies, the 
bulk of the work falls on the shoulder>q of a few of the more 
energetic members 

MTb are glad to find a decided improvement in No. 1 , vol x 
of the Canadian ISFaturalist The papers are mostly geobigical, 
a large proportion are original, or at least of purely Canadian 
oiigin, and all of scientific value, Principal Dawson contributes 
some important Palieontological N 'tes, and there is a long paper 
by Mr R Chalmers on the Glacial Phen >inena of Ihe Bay 
Chakur Region, with a map Dr G M Dawson wnUs of the 
Geology of the Peace River Region Api>endcd are Meteoro- 
logical Notes for 1880, and a curious statement as to the Niagara 
Falls having been dry for a day, March 31, 1848 

Naturis Novt/afgs, the fortnightly list of noveliies in scientific 
literature, started aome time ago by Fried lander of Berlin, con- 
Hnues, we are glad to see, to flounsb. It is calculated to be of 
real service to workers m science 

Mr Josceline BaCOT and Mr. Drummond, of the Grenadier 
Guards, accompanied by Mr T Wright, the winner of the 
International Balloon Contest, went up in a balloon from the 
Crystal Palace an the tst inst. at f p m. When the ropes were 
loosed they ascended to the height of 5000 feet, and travelled 
slowly in a sonth-westeriy direction for the distance of about 
eight miles. The balloon then suddenly sunk, but ballast being 
thrown out, it rose ngiln to 8000 feet, and traversed id the direc- 
tion of Epsom. The aeronauts then descended in a field about 
n quarter of a mile from the Grand Stand, which they reached 
n tune to witness the race for the Derby. 


Sir R. Temple's lecture on ihe lake region of Sikkim U 
given in the current issue of ihe Geographical Society's Procetd- 
illustrated by a capital map and some very good engravings 
from the author's sketchc't on the spot The other papers are 
a trniislalion from the Russian by Mr Dclmar Morgan of 
Kegel's account of his expidition from Kuldja to Turfan in 
1879-80, and Mr, F C. Selous' noles on recent explorations in 
Ma‘-hiina-land, the latter of which adds samclhing to our know- 
ledge of the hydrography of the Zambesi basin, and is accom- 
panied by a map ID the text showing the luutes of Mr. Selous and 
others The geograidiicil notes 1 cl ate chiefiy to the work of 
van ms expeditions on the Congo and other jiarts of West 
Africa There are also notes of some interest on the true name 
of the Chukches and on Richmond Gulf, Hudson's Bay Mr. 
James Stevenson contributes a memorandum of the longitude 
of Lake Nyossa, which j5 followed by a full abstract of the 
proceedings of the Pans and Berlin Geographical Societies 

The paper by General Pitt- Rivera announced last week will 
be read at the Anthropological Institute on the 14th, not 7th 
Hist. 

The additions to the Zoological Society’s Gardens dnnng the 
post week include a Macaque Monkey {Afacacus cynomolgus 6 ) 
from India, presented by Mr. W Nugent, a Vulpine Phalanger 
(PAa/ani^s/a vn^pina J ) from Australia, presented by Master H, 
Berridge , ten Green I.izards (Z/*rrt ('a z'/ridTir), European, pre- 
sented by Mr If, N, Moseley, F. 7 .S , two Ostriches (Struthio 
camelus 6 9 ) from Africa, two While-backed Piping Crows 
{Gymmihina UufonotiP^^ a Laughing Kingfisher (Dare/o 
from South Australia, deposited, a Prince Albert's Curossow 
{Crax Merit 9 ) from Columbia, two Golden AgfJutl^ 
frocia afuti) from Guiana, two Common boas {Boa tomslrtclor) 
from South Amertca, on ajjproval; a Japanese Deer {Cervus 
sila d ), a Cuming’s Octodon {Oclodon cumtrist)^ born in the 
Gardens ; five Impeyan Phea'^ants {I ophophorus impeyanuP\^ 
four Peacock Pheasants {Polyphetron chimpiisS, a Ruddy Sheb 
drake ( Tadirrna rultla), bred in the Gardens 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxtORD — In a Convocation holden oil June 7 a decree was 
pav.sed, without opposition, to amend the statute relating to the 
J)egTce in Medicine. According to the new decree, those who 
enter thsir names for the hirst KxaminatJon for the Degree of 
Bachelor of Medicine, and who satisfy the Regiui Profesior of 
Medicine that they have obtained Honours in the School of 
Natural Science, or that they have passed the Preliminary 
Honour Examination 111 the same School, shall not be required 
to be examined either in Chemistry or in Mechanics and Physics 
at the Firxt Examination fjr the Degree of Bachelor of 
Medicine 

In the same Convocation the statute to enable non-menibcrs 
of the University to jiass an examination in lieu of Responsions 
wax aUo passed without opposition. The first examination in 
lieu of Kesponsions will be held towards the end of the enhUing 
long vacati m 

Mr George B. Ferguson, M.D., Hertford College, has been 
nominated Examiner in the Natural bcience School in place of 
Prof I ankester, and Mr John Watts, M A , Balliol College, 
m place of Dr. Odling. 

Prof. Sayce announces a public lecture in the Taylorian In- 
stitution, lune 8, on the ancient Hebrew inscription recenUy 
di'tcoverM in JcrusalciD 

An examination will be held in Kxeter College early in October 
for the purpose of filling up a Natural Science Scholanhip, 
tenable for four veari duruig residence. The age of the Can- 
didates 11 not lioiited, but they will be expected to give 
evidence of sufficieat CLusioaJ knowledge to be able to pRU 
Responsions. The exanunation will be in Biology, Chemistry, 
phyaics. Candidates will be expected to shtjw proficiency 
in it tout two of these subjects, and the Scholu will be 
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rcqmred to read for Honours in' Biology in the Natural Science 
School, The exaniinalion will he to a large extent practical, 
but special weight will be given to comprefaenbion or general 
principles Candidates for the Scholarship may obtain further 
inforniation by application to (he Rector, or to W L. Mor- 
gan, Esq , Ihe Lecturer m Biology at Exeter College. 

CAMnHiDGV, — Prof, Humphry has given notice of a class m 
human osteology, to be held by the demonsirator (Dr Creighton) 
during the long vacation, commencing July 4 , and a class for 
practical histology (by Mr. Hill), beginning July 7 

Mr. J. W Clark is continued m the olhcc of Superintendent 
of the Museums of Comparative Anatomy and Zoology for two 
years 

The offer of the Cambridge Philocophical Society to make 
tbcir library available as the nucleus of a general scientific library 
in the new museums, to be placed under the care of a liiiranan 
appointed by the University, has been formally accepted by (he 
Senate 

Inter-collegiale lectures in higher mathematical subjects are 
offered for the ensuing long vacation by Mr Allen at bl Peter’ i», 
on electro-imgnctism ; by Mr. Molhson (CUre), on heat , by 
Mr Steam (King’s), on hydrodynamics, by Mr Niven ( Trinity), 
on elasticity ; and by Mr Lewis (Tnmty), on vortex motion and 
viscosity. 

Nottingham — The following appointments have been made 
to the professoriate of Nottingham University College — The 
Rev J. F' Blake, M A , F.G.S , Professor of Natural Science, 
Dr J A Fleming, B A , D Sc. (Iwondon), Professor of Mathe- 
matics , Dr Frank Clowes, D Sc , F I C , F C S (London 
and Berlin), Professor of Chemistry, the Rev J E. Syme*, 
(Cambridge), Professor of Literature, 

An important memorial to LorrI Spencer, Mr Mundclla, and 
the Committee of Council on Education is now in conrhe of 
signature, urging the more systematic teaching of science in ele- 
mentary schools. Ihe suggestions are made in piospect of Ihe 
fundamental changes which are contemplated in the C ode. 1 he 
memorialists urge that in Standard •< 1 , II , and 111 systematic 
Object Lessons should be given which should lead up In the I 
more scientific teaching to be required in the higher standard<i 
These Object Lessons should have refeience to three mam divi- 
sions of knowledge They should include, first, Shape and 
Size, and the properties of bodies depending on them , second, 
Properties of Matter, including a knowledge of the olivious 
qualiLie!i of material and implements , and third. Plants and 
Animals, with a knowledge of their uses, At present the cle 
inentary stages of teaching have to do too little with things and 
too much u'Jlh uords, and the memnnalist!i suggest Ibat the 
existing standards favour this Ihc memorial has already 
receiv^ Ihe sigoaLurcg of Prof. Max Midler, Dr Caldicott, Mr, 
Eve, Prof Mtiklejohn, Prof. Carey Foster, and leading members 
of many .School Boards 

At the Kdu':ation Society on June 6, with Dr Gladstone in 
the chair, a discussion was held *' On Science Teaching in Inter- 
mediate Schools ” After the opening remarks of the President, 
Mbs Franks, Mr, Lake, Prof. Guthrie, Prof. G Carey Foster, 
Mr Cooke, and olher gentlemen, gave the results of tbeir 
experience or expressed their opinions. The mam conclusions 
were ; that natural knowledge should be taught, not from books, 
but from things themselves ; that the lessons should not con<«ist 
of information committed to memoty, but of knowledge acquired 
by the child’s own observation and experience , that by such 
objcct-Jessoni he should be led to observe the natural facts or 
processes around him and to exercise bis powers of comparison 
ai well as of perception, and thus arrive at such generalisations 
as are within his capacity, that after the first more general 
knowledge of the common things around him the child should be 
led along the broad lines of interest to some more special depart- 
ments of science, In this later stage the reoboning powers of 
the child will be more called into action, and the knowledge of 
ihe teacher will be presented m a more systematised and abstract 
form, but still in such a way as shell best develop the intelligence 
of the scholar. 

The promoters of the Stephenson Centenary at Newcostle-on- 
Tyne have determined to commemorate the occasion by erecting, 
if funds can be obtained, a bnilding in that town for the use of 
the College of Physical Science, to be called the Stephenson 
College. It is estimated that a sum of ao,oao/. wilt be required, 
of which 1000/. has been promised by Sir William Armstrong, 


and 2000/ by other friends. The Newcastle College of Physical 
Science wm establi'^hed nnil endowed ten years ago by the com- 
bined efforlh of the inhabitants of the town nncT the Umverslly 
ol Durham. 


SCIENTIFIC SERIALS 

A merit an Journal of Stience^ May — Action of frost on the 
arrangement of superhcial earthy inalerial, by W. C, Kerr. — 
Dali’*) observation*) on Arctic ice and the bearing of the factfa on 
glacial phenomena in Minnesota, by N H Wmchell.— Pro- 
jeUion of lines of equal pressure m the United States, west of 
the Mississippi, by IT A Hagen — Neumann's method of 
calibrating thermometers, with ways of getting columns for 
calibration, by 1 kiissell — William Uallowea Miller, by J P. 
Cooke — Geology of Peace River region, by G. M Dawson. — 
Shadows obt.nncd during the glow-discharge, by H. B. Fine 
and W F Magie — New form of galvanometer for powerful 
currents, by (J F Brackett — American Jurassic dinosaur*!, by 
O, C. Marsh. 

Th^ American Nalurahsi (or May, rSSr, contains George 
Macloskie, the endo-cianium and maxillary s us pens onum of the 
bee — R F. C Stearns, Alya arenarui m San Franciiico Bay — 
II. I Osborn, the "“quid of the Newfoundland Banks in its rela 
tion to Ihc American (irand Hank Cod Fishery — A. S Packard, 
jun , the bram of the embryo and young locust 

Jotonal of iht Franklin fnsiitute. May, — On the ratio of 
cxpan^tion at maximum e/hcJcncy, by U H "J'hinston, — The 
Woolton locomotive engine, by J S Ucll — The (.ITiciency^ of 
the An/kraei/fj engines, by L' K l^oeJker — Experiments in 
Mulhouse on a Corliss steam-engine, dL-cnbed by Chief Engineer 
isherwood. — Repairing a broken crank with wire-ropc, by J. C 
Kafer — Concentmtion of low grade ores 

Annahn der Phynk und ChtmiCy No 5 — On transpiration of 
vapours (2nd part) by L Meyer and O Schumann — On the 
specific heat of chlorine, bromine, and iodine gas, by K Strecker. 
—On volume changes of some metals in fusing, by F Nies 
and A. Winkelmaiin — Ihcrmochemical lesearcTies, by C v 
Than, — On the supposed healing of ice, by A, Wuilner — On 
the double refrachaii of light in fiiclional liquids in motion, by 
A. Kiindt — New modilication of light by reflectiun on narrow 
metallic gratings, by J Frohlich — An apparatus for observation 
ofNew'lon’s rings, by L Sohneke. — M.ignet]c researches, by E 
Warburg — On the variability of the capacity of condensers wuh 
B rigid insulator, by If Ilcrwjg. — Derualion of the eJeclrody- 
namic law's of induction, by N Umow. — On the motion of nn 
electric particle in a homogeneous magnetic' field and the negative 
electrical glow, by E Rieckc — Measurement of the force of 
terrestrial magnetism on a linear conductor capable of rotation, 
by the «amc — An acousLical apparatus for lecture purposei, by 
H. Maschke — Whether electricity, in changing insulating- 
plates, penetrates mto their mass? by W. Holtz — An old 
diving-bell, by G Budde 

Journal do Physique^ May —Photometric Indies, by A 
Cornu. — Indices of refraction cf water in surfubion, by B. C. 
Damien, — Optical properties of b plate of metal polarised by an 
electrical current, by G Lippmann. — On the passivity of iron, 
by £. Bibart — Mechanical inscription of Lissajous’ figures, by 
A Crova. 

Archives des Saenccs Physiques et Nainrtllts^ No 5, May 15. — 
Review of Marsh’s work on tbc Odontornitlies, by A. Humbert 
— The chemical composition of albuminoid substanceii (continued), 
by Dr. Danilewsky. — Comptt rendu of meetings of the Geneva 
Chemical Society, by M. Aui^ Pictet. 

Jiruista Seunitfico-Induslrtalei No 8, ApnZ 30 — The Gar- 
dini battery — Velocity of sound in chlorine (continued), by S. 
Martini. — Geological note on the region of S Vito (Morni), by 
G. Terrenzl. 

Aih della R Accademia dei Lincei, vol, v. fasc ii. — On the 
functions of the urinary bladder, by A. Mouo, — On the physio- 
logical action ol apoatropinc, by the same^^Cryataliographic 
study of two chloroplatinatea of Dr Claim cion, by L. Valle. — 
Observations on tbe honzontal diameter of the sun In 1880, by 
L Respighi. — New modifications of the process for extraction 
of araenic, by F. Selmi.— New researchei on the patholoncal 
base, and a saccharifying ferment of the unne of a icorbutic 
I patient, by the same, 
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StfMUft^s 6 frtcA/^ dtr physikalisfk-mrdicinuchm Soentat cm 
E rlangen^ November, 1879, to Au^st, 1880. — On general theta- 
functioiu, by M. Noether — PreparaLiona of human ear-bone<i 
for lecture purposes, bv I Gerlach. — On the occurrence of two 
ampulle in the outer (nonzontal) arch of the bony labyrinth, by 
the same — On the excretion of hippunc and benzoic acid during 
fever, by T Weyl and B v Anrep — On section-Hyatems of 
algebraic curves, by J, IJacharach — On the work-product of 
muscle^;, by J Rosenthal — On dichroitic fluore'(cence on platino- 
cyanides of mAgneaium , CKpcninental proof of the perpendicu- 
larity of the light- vibrations to the plane of polarisation, by E 
I^mmel. — On the phenomena, in polarised light, of a plate of 
platinocynnide of magnesium cut at right angles to the optic 
axis, by the •'ame — On an artiRcial lung-cavity preparation, by 
F Pen7")Iilt — On gluten, by T tWeyl and H Bi*>cho^ — 
On carbonic oxide haemoglobin, by T, Weyl and IJ. v. Anrep 
— On vagus ^.timulation, by J Kosmlhal — On unipolar nerve- 
si luiulatinn and false nerve stimulation by derived currents 
by the ^amc. — On fluorescence, by E Lommcl — On the in- 
variant icpresentalion of algebraic function^, by M Noether. — 
On the para^iti^m of Rlaphomytes ffrartula/us, by M Keess — 
On poisoning with morels, by I', Hosiroem — On adventive for- 
mations, by A Han-'cn — Does the ground- air contain ammonia? 
by J . Ririck — On oxygen delermination, by F Zeirlcr — Con- 
IribuLions to pathological nnatnmy, by E Bostrocm 


SOCIETIES AND ACADEMIES 

T OMION 

Geological Society, May 25 -R Etheridge, F R S , pre 
sident, in the chair — Rev, 'lorn Bullock llardein, M A., 
LT M, was elected a Ftllow of the Society — The following 
communications w'ere read — On the discovery of some remains 
nf plants at the base of the Denbigh shire grits, near Corwen, 
North Wales, by Henry Hicks, M D , h.G S , with an appen- 
dix by R Etheridge, F.R S , Pres Genl Soc Traces of these 
fossils were firht observed 111 1875 by the author in Pen-y glog 
quarry, about two miles east of Corwen Further research has 
resulted iii the discovery of more satisfactory specimens, which 
have been examined by Messrs Cariinhcrs, Etheridge, and E, 
T. Newton Among them are s[)hencaL bodies resembling the 
Pachythera of Sir J D. Hooker, from the hone-bed of the 
T udlow series supposed to be Lycopodiaceous spore-cascs ; abo 
numerous minute bodies staled by Mr. Carruthers to be united 
in threes, and to agree with the forms of the microspores of 
Eycopodiacex, both recent and fossil , and some fragments, 
which may belong to these plants, and others, probably belong- 
ing to plants described by Dr Dawson from the Devonian ol 
Canada unrler the name of P^xlophyton. The above testify to 
the existence of n very rich land-flora at the time Mixed up 
with the e however are numerous carbonaceous fra'^meiUs of a 
plant described also by Dr, Dawson from the Devonian of 
Canada, which he referred to the Coniferx, but which accord- 
ing to Mr. Carruthers, in anomalous form of Alga, The former 
called it Pt ototaxiids ; the Utter renamed it Ntniatophycm 
Numerous microscopical sections, showing the beautilul structure 
of this interesting plant from the specimens found at Pen y-glog, 
have been examined by Mr. Etheridge and Mr, Newton, and 
their conclusions agree with those of Mr Carruthers. The 
evidence seems to show that at this mid Silurian period the 
immediate area where the plants are now discovered must have 
been under water, and that the mixture of marine and dry-land 
plants took place in consequence of floods on rapid marine 
denudation The author indicated that the land- areas mn^t have 
been to the south and west, chiefly islands, surrounded by a 
moderately deep sea, in which Graptolites occurred in abundance, 
llie position of these beds may be *.tated to be about aooo feet 
below the true Wen lock series, and about the horizcm of the 
Upper Llandovery rocks — Notes on a mammalian jaw from the 
Purbeck beds at Swanage, Dorset, by Edgar Willett. Commn- 
nicated by the President. 

Phyalcal Society, May 28.— Prof. Fuller, vice-president, In 
the chair, — Mr, C Woodward exhibited apparatus for illui- 
trating wave motions to a class. TTiis consisted of a number of 
glass panes of equal size mounted on stihds so that they coqld 
be ranged in a line or in rank and file. Patches of blue paper 
were attached to them to represent the moving particle of Che 
wave, the positions being determined by a diagrammatic card 
which (ilted each pone, A machine for showing FresnePs con- 
ception of polariEed light consisted of two axiu fitted with a 
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number of cranks which siipporled a roof of rafters bearing at 
their ridges a number of beads to guide the eye in tracing the 
wave-motion By turning the axles the cranks shifted the frame 
of rafters, and the beads di'-played the wave-motion, which was 
vertical, elliptical, or circular according to the adjustment. — 
Prof G, Forbes explained the cxpirimcnls mode by him and 
Dr Young to determine the velocity of li'^ht The method 
employed w^as that of Fizeau, but instead of having one distant 
reflector and observing the total eclipse of the reflected my by a 
tooth of the revolving wheel, tworeflcLlnr-, one a quarter of a mile 
behind the other, were used, and two rays, which were nli^ervcd 
when of equal brightness This method was found more 
accurate than Fizcau’s own plan, and gave curves of bright- 
ness Tlie speeds of the toothed wheel were adjusted until the 
(wo rays appeared of equal brightness The general result was 
that the velocity of the light of an electric lamp is 187,200 
miles per second Cornu found the light of a petroleum lamp to 
be 180,700 miles per second, and Michaelson that of the sun to 
be 186, joo miles per second. Ihe higher number of Prof. 
Forbes is probably due to the bluer light of electricity, for 
further experiments made with coloured lights and the spectrum 
seemed to prove that blue lisjht travels probably over 1 per 
cent, faster than icd light The experiments were made at 
Weinyss Hay, in Scotland Mr Spoiliswoode, P R S , said 
he had followed Prof Forbes with interest, and these 
results appealed to modify our ideas of the luniiniferous 
ether, I./)rd Rayleigh inquired why it ^^as that Jupiter's 
satellites showed no difference in lint in emerging from 
eclijisc if red ana bine rays travelled with unc(|ual velocities ? 
Prof Forbes believed it due to the gradual characlrr of the 
emergence of the satellites from behind their primary According 
to the new theory variable stars should however seem bluish with 
an Increase of their light. Prof G C lutsier pointed out that 
dispersion of the light in the air would rather have had the effect 
of rcl.irding the blue rays Mr. Hall of Baltimore, U S , then 
exhibited llie experiment in which a current of dectiicity flowing 
longitudinally along a thn foil of metal is caused to yield a trans- 
vene or lateral current by inserting the foil between the poles of a 
magnet. Ihe laleial current is observed on a sensitive galvano- 
meter, and care is taken m the first place to find points of con- 
nection with the foil, which yield no current before the magnet 
IS applied. The results were that if iron is called + the senes 
IS iron -b, silver gold platinum tin - . Curiously, 
nicktl, though a magnetic metal like iron, is • , but on inquiry 
by Prof, Chandler Roberts il proved tlial the nickel employed 
was perhaps impure. Cobalt ranges between iron and silver, 
and js -b, like iron. Prof. Perry suggcslerl that the displarement 
and huddling of the lines of flow of the current by the mngnet 
might cause the current , but Mr. Hall said ihat an experiment 
had been tned to lest that, and went to prove that it was nfd due 
to crowding of these lines, — ^Thc Secretary read a paper by Prof, 
r If Poynting on the change of bodies from the ^olid to the 
liquid states There are two types of change exemplified by ice- 
water and by .sealing-wax in the one a surface melting at the 
same temperature, m the other a softening of mass and heating. 
The first was thought by Prof Forbes to be a limiting case of 
the second type, but the author gives reasons for supposing that 
it is rather an exchange phenomenon analogous to what takes 
place when water evaporates, and the melting-point is reached 
when the number of moleculC'^ passing from the ice to the w atcr 
IS equal to the number passing from the water to the ice The 
sealing-wax type is analogous to the change of state in a liquid- 
gas above its cntical pomt, where it changes gradually from a 
rather liquid to a certainly gaseous state 

Anthropological Institute, May 10 — Major General A. 
Pitt Rivers, F.U S,, president, m the chair — Mr Hyde Clarke 
exhibited a collection of stone implements collected by Mr, 
Papodoponlo Keramenes of Smyrna. — Lieut -Col. R. G Wood 
thoTpe, R.E., read a paper on the wild tribes of the Naga Hills 
—Prof. G. Dancer Thane read a paper on some Naga skulls 

May 24 — Major-General A. Pitc-Rivers, F R S., prevident, 
in the chair. — ^Mr E. H Man read a paper on the arts 
of the Andamanese and Nicohare<^e After exhibiting and 
describing the new objects from the Andaman and Nicobar 
Islands, compnsed in the second collection recently pre- 
sented by him to General Filt-Rlvers, the author gave a 
sNght sketch of the abongines of the former mup , he lUtcd 
that they are divided Into at least nine tribes, Tinguiatically dis- 
tinguished, and m most, if not all, of these there are two 'diJ- 
tln^ lections, til inland and coast men. In confirmation of this 
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stafement Mr Man read a translation he had made of an account 
obtained in 1B76 from n member of the inland hranth of the 
Awko jDwai tribe, inhabitiuf; a portion of the Middle Andaman, 
re^rdiiijr their habits and mode of life, the del ail << of which hod 
since been fully corroborated. In many mental charaLtenslics 
aihniiy to the Papuans would appear to exisr, nnd the standard 
111 social and marital relations is shown to be farhii^her than could 
be expected from a race so entirely outside the pale uF civilisa- 
tion , ihe previous accounts of their laxity in thib respect are now 
proved to be erroneous They have no forms of rrligi m or 
ideas of worship, and though they have faith m a Supre ue 
Being, the Creator, their belief m the Powers of hvil \s much 
more strongly develipcd The habitations of the eight tribes of 
Great Andaman are of three varieties, partaking aliimst inv riably 
of the natuie of a simple h an-to, while those nf the remiining 
tnhe, Jftrawa (dn), arc somewhat similar in form to ihe huts 
erected by the Nicobaiese. The nghls of private property arc 
recoghised and rcs] tcted , there also appears to be a fair divi 
Sion of labour and perfect eqUriliiy bctiiecii the srxes m iheir 
social intercourse. — I )r Allen 'I'hnm^on, Y R S., rrad a papei 
on some bone necklaces from the Andamin Islands Several 
of the sprcimens exhibited by the author were consiru ted 
entirely of human bones, while some weie comp isetl of bones of 
various animals, and others were partly made up of piece> of 
c iral. — Mr. J. Park Harn-on, M A , exhibited an incised ilate 
tablet and oilier objects from Towyn The figures uptm the 
slate appeared to rejiresent celts, um«, &c. 

Photographic Society, May 10 — J. Glaisher, F R S , 
president, m the chair. — Mr Icon Wamerke itid a pnper on 
a new discovery regarding gelatine eumlsinn 1 hi- con i>rtd in 
ihe observed faet that when grlaUnc emuKion has been iibm tied 
to (he comlwned action of light and pyrogallic acid, 11 heco ue 
insoluble in warm water, a gclaline nrgilive is iriiisfei led to 
glass or paper, and From the back, wiili warm water, all purls 
n it acted ufinn by light and the developer can he v\ashe 1 awiv , 
c lusectuenlly a solvent of the ilvcr nut acted upon, such as 
hypo-sulphite, becomes unneccssaiy, and the remamin ' film or 
pic'ure IS left intaM, and from Us puiity can be reacted up m m 
many ways hitherto extremely dilTicnk or imp issible This dis- 
covery also becomes valuable in its application 10 the Woodbuiy 
rintiiig process, phototyiic printing, and burnl-in photography 
on ceramic ware 

Institution of Civil Engineers, May 31 — Mr. Aliernethy, 
F K S K, president, in the chair —The paoer rcid was on 
'* The Production of Paraffin and Paraffin Ods, " by Mr, R 
Henry Bmnton, M Inst.C E. 


Paris'; 

Academy of Sciences, May 30. — M Wum m the chur — 
t'hc following pajicrs were read — Memoir on the tpmperatu>e 
of the air ai (he surface of the gmund and down to 36 m deiith, 
ilso the temperature nf two pieces of ground, the one birc, the 
other covered with gras^, during 1880, and on the penetraci m 
..f frost into the-e, by MM Uecquercl 'Ihe ciTrets ol the 
severe cold receive special attention The screening influc'icc 
-if now IS shown. Inter n/ia, the propagation of frost 11 slower 
II grassy ground than in bare ground In the lancr the rate 
increases very slightly with the depth, the propagalion being 
veiy regular. In grassy ground the increase is very iiritable, and 
with iiiLreasing depth, the rate tend, to come near that m bare 
rr lund, Each layer of ground is subject 10 two calorific 
one due to variations of external tem[ierature , the other 
I I rhe HCtioH of deep laycis which lend to give a on'lant tern 
ocrature. — On rubies, by M Pa>.ieur, with MM Chainberland, 
R tuK, and Thuillier, 'I he sent of ihe virus i^ not in the saliva 
ilonc , the brain contaiiu it, and the aulhon have ‘'uccesafully 
inoculated with brain sub^r 1 nee. They have also succeeded in 
^h irienmg the time of incubation, inoculating directly the brain 
1 1 a dog uiih cerebral matter from a mad dog (and having 
ecourse to trepunatiun) — NebuJz discovered and observed at 
Nlar^eiUrs Observat -ry, by M Stephan — On the theory of mo- 
ti m of celestial hodieii, hy M Gylden — On a new means of accele- 
rating the her vice of canal lucks, byM DcCaligny. — On the genera 
^Vtlhamsonta Carrath and Ganuf/ina D’Or6 (counnued), by 
MM. de Suporta and Menon — Obhervation and eleinentx of ihe 
• imet 3 1881 (L Swift), hy M. Bigourdm — On Fuchaian 
functioDK, by M. Poincar^ — Algebraic relati m- between ihe 
supen ir lines of t given order, by M. Koayaux.— On the lunm 
of supenor orden, by M. Wcht. — On the di»continuuui phoi- 


phoresccut spectra observed in almost perfect vacuum, by Mi, 
Crookei. M Edm. Becquerel recallcil his own '•peutroscopic 
studies of the light of phcisphore^ccnt hub^tances and his excita- 
tion uf cuch substances by ■'Ubmuiing them lo the discharge in 
vacuum tubes (in which case the riite of temperature and the 
electric light itself complicated the effects). — New mteinipter for 
induction-codsj by M Deprer A claim of prioriiy (to M 
Ducretei) on the conical mirrur , reply to a communication of 
M Ibfre, by M Mouchot — Dislussiuh of ihc theory uf three 
fundamental colour ^cnsaiioLis , distinctive character of thise 
colours, by M. Rosenstichl Lcrtam properties attributed to 
prim iry colours do nut bclniig to them exclusively, e^. their 
producing all perceptible colours when mixed tw<i and tuo, and 
the sensation of white arising fioin the three fundamental sen^a- 
tio I'- being excited equally 1 he fundamental propeityof the 
primary triad is stated to be thaL colours situated oii either side 
of a primary colour (in the giaphic inangtc) and eqm uslant to 
sight have their complenientanes so near together that it 
becomes difficult lo distingui h those whi^h are cunbcculive. — 
On ihe oil of wild thyme, by M, Febve — On geological 
ninio/yinas, reply to MM Chnmherland and Roux, by M. 
Rcchamp. — On a vanadate of lead and copjicr of Launiim, 
by M Fisani. — On the existence uf the Cuiubtian formation at 
baiiit Lem and Cbdtelpcnon (Allicr), by \r_ Juberi — On tho 
c lal- formation of Commentry , experiments made with n view to 
explain its formation, by M Fayul lie reproduceil the eru- 
ditions and efTecls on a small scile by means of basins with a 
c instant level of liquid, receiving curiLnts of water with pebble^, 
•^nnd, cUy, coal, plants (previously immersed Borne time, so as to 
sime in quiet water), &c — Movements of the frog consequent on 
electric excitation, by M Richer Fiogs (intact) show great 
n* ibt.iiice to electric stimuli (Two Thuuisoii elements were 
u ed, with a coil ) The response to a single stimulation of the 
leg nr sciatic nerve was generally more than 013 seconds after , 
the delay was oftener half a second, sometimes us much as ten 
'^tcunds. With repeated cxciialuin'i the reaction is sometimes 
cximncly slow In geneial th. responbu is more rapid the 
stronger the excitation FaLi,/ue comes quickly Excitations of 
the se isilnhty stop volanlary movements. The general move- 
m nrs of (light 01 defence in intact frogs, on cUctric excitation, 
^eein to be dcterniined by the bulb Are they (M Kichet Asks) 
riflex or voluntary? — On symmetrical vasomotor actions, by 
MM. Teissier and Kaufmann Uider ccitain condiiions the 
reverse of the law established by Browii-beipiard and Tholuran 
holds good, a capillary dilat.ition on the left siiLc, e ^ will pro 
ducc a vascular constnction on the right aide, or vieg versd. 

Vienna 

Impenal Academy of Sciences, June 2. — M Burg m 
the chair. — E. Hornstein, contribution to a knowledge of the 
system of asteroids, — Prof, S Sinckcr, on the law of con- 
vulsive action — Dr Ludwig f.anger, on the chemical composi- 
lioii of human fat at different ages. — Prof. K.. Zuckerkandl/on 
the communications of the vense pulmonales with the bronchial 
veins and the veins of mcdiasiinuni — Prof W Loebisch and 
Dr. A. Loos, on glycerin-xanthogenates. — Dr F Wesselskyand 
Dr. K, Benedikt, on hydroquiiiomc and orcinic ethers, — Dr L 
Szajiiocha, contribution to a knowled^ of Jurassic Brachiopoda 
of [he Carpathian rocks — Pruf I'. Finger, on an analogon to 
Kaihcr’s pendulum and its use for measuring gravitanon. — Dr 
b Ehrmann, on the determinations of nerves in the pigment- 
cells of frogs' skin. 
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THE STORAGE OF ELECTRIC ENERGY 

I AM continuing niy experiments on the Faure accuma- 
lator with every-day increasing interest. I find M. 
Reynier^s statement, that a Faure accumulator, weighing 
75 kilograms (165 lbs.) can store and give out again 
energy lo the extent of an hour's >1 ork of one-horse 
power (2,000^000 foot-pounds) amply confirmed. I have 
not yet succeeded in making the complete measurements 
necessary to say exactly what proportion of the energy 
used in the charging is lost in the process of charging and 
discharging If the processes are pushed on too fast 
there is necessarily a great loss of energy, just as there is 
in dnving a small steam-engine so fast that energy is 
wasted by “ wire-drawing of the steam through the 
steam pipes and ports If the processes are cained on 
too slowly there is inevitably some loss through local 
action, the spongy lead becoming oxidised, and the 
peroxide losing some of us oxygen viciously, that is to 
say, without doing the proper pioportion of electric work 
in the circuit. I have seen enough however to make me 
feel very confident that in any mode of working the accu- 
mulator not uselessly slow, the loss from local action 
will be very small I think it most probable that 
at rates of working which would be perfectly convenient 
for the ordinary use of hxed accumulators in connectiOD 
with clcctnc lighting and electric transmission of power 
for driving machinery, large and small, the loss of energy 
in charging the accumulator and taking out the charge 
again for use wiU be less than 10 per cent, of the whole 
that IS spent in charging the accumulator ' but to realiie 
suefa dynamical economy a% thu prune cost in lead mu&t 
not be stinted. I haine quite ascer lamed that aecumulators 
amounting m weight to three-quarters o£ a ton will sufhcc 
to work for six hours from one charge, damg work during 
the BIX hours ab the uniform rate of one-horse-power, and 
with very high economy. I think it probable that the 
economy will be so high that as much ae 90 per cent of 
the energy spent in the charge will be given out 
in the circuit external to the accumulator. When, 
05 in the proposed application to driving tromcars, 
economy of weight is very important, much less per- 
fect economy of energy must be looked for. Thus, 
though an eighth of a ton of accumulators would 
work very economically for six hours at one- sixth of a 
horse-power, it would work much less economically for 
one hour at one horse-power ; but not so uneconoBwally 
as to be practically fatal to the proposed use It seems 
indeed very probable that a tramcar arranged to take in, 
say 7^ cwt. of feesbly- charged accumulators, on leaving 
head-quarters for an hour's run, may be driven mere^ 
economically by the electric energy operating through a 
dynamo- electric machine than by horses. The question 
of economy between accumulators earned is the tramcar, 
as in M. Faure's proposal, and elqctncity fartnsmitted 
by an insulated conductor, as in the electric railway at 
present being tried at Berlin by the Messirs. Siemeas,. is 
one that can only be practically settled by cxpncDce. 
In circumstances in which the insulated conductor can 
be laid, Messrs. Siemens' plan will undoubtedly be the 
VoLi XXIV.— No, 607 


mobt economical, as it uill s.ive the carnage of the weight 
of the accumulators lUit there are many cases in which 
the insulated conductor is impracticable, and in which 
M Faure’s plan may piove useful Whether it be the 
electric railway 01 the Icad-diuen tramcar, there is one 
feature of peculiar scientific interest belonging to clectro- 
dynamic propulsion of road carnages Whatever work 
IS done by gravity on the carnage going down hill will be 
laid up in Store ready to assist afterwards in drawing the 
carnage up the hill, provided electric accumulators be 
used, whether at a fixed driving station or in the carnage 
Itself William Thomson 

University, Glasgow, June 13 


THE UFK OF W NEWELL 
The Ltfe^ and SeUettons from ike Correspondence^ of 
WtlltiUH Whewdl^ DD, laic Master of Trimly 
College^ Cambridge 11 y Mrs. Stair Douglas. (C 

Kcgan Paul and Co , iSfli ) 

I T IS now about four years since the first instalment of 
a biography of the late Dr Whewell was publiahod- 
Thesc volumes, admirably edited by Mr Todhunter, give 
us a brief outline of his histoiy, but consist chiedy of a 
most valuable analytical account of his writings and a 
selection from his literary and scientific correspondence. 
In the preface a more complete memoir of Dr Whewell’ s 
personal and domestic history is announced as m pre- 
paration. The present volume, edited by Dr. Whewell' s 
niece, Mrs. Stair Douglas, fulfils the promise then given. 
The preface explains the long interval — fourteen years — 
which has elapsed since Dr. Whewell’s death, A senes 
of untoward events have continued to retard publication 
From various causes much delay occurred before the 
exact plan of the work was determined and the subj'ects 
apportioned. At first it was hoped that what may be 
colled the academic Lfe of T;)r. Whewell would be under- 
taken by Mr. Aldis Wnght, the present Bursar of Trinity 
College. But the pressure of heavy and unavoidable 
engagements has precluded him from proceeding with 
the task, Mrs Douglas then endeavoured to work the 
materials into the selections from Dr Whewell' s persoul 
correspondence which she had nearly completed, with 
the assistance of Mr. J. Lempn^rc Hammond, Fellow of 
Trinity, and one of Dr. Whewell's executors, Before this 
was accomplished she was deprived of his invaluable aid 
by hi9 lamented and untimely death. Thus some portions 
of the present vrork arc a little incomplete. Still, as these 
are generally of a rathe;^technicaL nature, and more interest- 
ing to members of tlia University than to the general reader, 
their absence probably will not be very widely felt. We 
may be allowed to express our admiration at the tact and 
good taste with which Mr^, Douglas has executed her 
task. She allows Dr. Whewell as far as possible to speak 
for himself, connecting his letters generally with only 
such brief biographical paiagraphs as are necessary for a 
connected and intelligible narrative. There is little com- 
ment and no attempt at the fulsome praise with which 
biographies are often disfigured. Her descriptions, though 
bqief, are often graphic, while the letters enable us to see 
the MasCerof Tnnity as he appeared to tbe inner circle 
of Ultimate firiends and loved relations 
Of his vast uid varied knowledge it Is almost needless 
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now to apeak. Suffice it to say that the letters now pub- 
lished contain additional testimony to the truth of Mr. 
Todhunter's remark in his preface to the volumes men- 
tioned above “ 1 do not think adequate justice can be 
rendered to Dr. Whewell's vast knowledge and power by 
any person who did not know him intimately, except by 
the examination of his extensive correspondence ; such 
an examination cannot fail to raise the opinion formed of 
him by the study of his published works, however high 
that opinion may be." 

The letters, however, in the present volume, as might 
be expected, bring out their author in a light which is to 
many new and unexpected. To most persons that broad 
forehead with its massive brow seemed indicative of in- 
tellectual strength almost gigantic ; the square shoulders, 
strong bones and muscles, the swinging gait— with which 
as he swept along he seemed to shoulder aside weaker 
men by the very waft of his passing— told of irresistible 
force of will and energy of purpose ; tenderness of heart 
seemed improbable in one of such Titanic mould , one 
deemed him a ^'man of iron/’ who, had he chosen afield 
other than literature and science, might also have been 
one of blood , but, as wc shall presently see, underneath 
that rough exterior there was a warm and a/Tectionatc 
heart concealed. 

Of the childhood of William Whcwell but few parti- 
culars are recorded A master-carpenter*s son at Lan- 
caster, he was on the point of quitting the Blue Coat 
School in that town to be apprenticed to his father, when 
—by a mere chance as it seemed— the head-master of the 
Grammar School entered into conversation with the boy, 
and was so struck by his abilities that he persuaded the 
father to let his son come to that school, generously ofTer- 
ing to give him both books and instruclion According 
to Prof. Owen — probably his sole surviving schoolfellow 
— the lad's indomitable spirit soon manifested itself, as 
well as his appetite for work The latter indirectly raised 
the standard of the school lessons, and the other boys 
threatened to "wallop" him as the penalty for prepanng 
more than twenty lines of Virgil. Even then however 
this was more easily said than done, and the “ wallopers " 
got as good as they gave, until public opinion in the 
school decided that it was unfair for more than two boys 
to attack him at once — " after the fate of the first pair, a 
second was not found willing." Once only did Whewell 
shock the moral feelings of his revered master, and that 
was when an undergraduate at Tnmty. The crime shall 
be told in the master’s own words : *' He has gone and 
got the Chancellor’s gold medal for some trumpery poem^ 
'Boadicea,’ or something of that kind, when he ought to 
have been sticking to his mathematics. 1 give him up 
now. Taking after his poor mother, I suppose." (She had 
occasionally contributed to the “Poet’s Comer" of the 
local newspaper.) Mrs. Owen, to whom this complaint 
was made, pacified the worthy man by remarking that 

young men must have some amusement, and this 
seemed to be a very innocent one." 

Notwithstanding Dr. Whewell's strong frame he appears 
to have sufiered from some constitutional delicacy when 
a lad. His motber^vidently a woman of ability and 
culture above her station— died when he was thirteen ; his 
father only survived to see him take a degree. A sister 
also died young ; and of bis three brothers two died in 


infancy and the other at the age of nine Talent was 
evidently hereditary in the family, for the little brother, 
at seven years old, had begun to write English verses, 
and one of his sisters habitually wrote poems. Of all 
three of the latter, he says, when referring to his prize 
poem, in a letter to his father, “ I am happy in having 
sisters who all of them have, I think, a more rational 
taste for poetry and literature of all kinds than any other 
girls in the same circumstances " 

It is very interesting to note the gradual change in 
these letters We see in them not only the- unfolding of 
his great intellectual powers as evidenced by the widening 
circle of interests, but also the gradual expanding of the 
moral nature. At first those addressed to his relations 
and more intimate fnends are a little stiff and cold, but 
as sorrows succeed one another the religious clement in 
Dr Whewell’s character becomes more conspicuous, and 
the later letters arc marked by a depth of tenderness sur- 
prising to those who only knew him slightly. He was 
devotedly attached to his first wife, and almost heart- 
broken by her loss. In one letter he describes himself as 
taking no pleasure in success now that she was gone, and 
tells his niece how, while he sat as Vice-Chancellor in the 
Senate-house conferring degrees, be felt so lonely and 
miserable that the tears kept trickling down his face , " so 
unlikely a thing in a Vice-Chancellor in his chair that 
probably nobody saw it I hope so " The writer of 
this article, who received his degree on that occasion, 
well remembers some of his fnends commenting on the 
Vice-Chancellor’s obvious “sourness’^ of manner, and 
wondering whether he was disgusted at the Senior 
Wrangler being a man of a rival college We little 
thought that this was "none other than sorrow of heart.” 
After some lime Dr Whewell married again, his second 
wife being Lady Affleck, sister of his friend Robert Leslie 
Ellis In her companionship he found 'great happiness, 
but after about seven years of married life he was again 
left alone. This time he appeared unable to rally from 
the bereavement ; " the future which intervened between 
him and the grave dismayed him by its dark desolation." 
After this he visibly declined , the torpor of age began to 
steal over his faculties, and many thought that the years 
of waiting would not be very many ; but they were briefer 
than any expected While still comparatively vigorous, 
a fall from his horse caused fatal injury to the brain, and 
after lingering for a few days, happily without much suffer- 
ing, he died on March 6, 1866. 

“While life was ebbing fast away on that last 
morning, blinds and curtains were drawn wide apart in 
compliance with his wish that he might see the sun shine on 
the Great Court of Trinity, and he smiled as he was re- 
minded that he used to say the sky never looked so blue 
as when ^cen fnnged with its turrets and battlements. 
Almost to the last he was conscious, and the last voids 
intelligibly uttered, when the striking of the clock roused 
him as day dawned, were, 'The Eternal God is my 
refuge, and underneath are the everlasting arms.' ” 

The extraordinary comprehensiveness and versatility 
of Dr. Whewell's mind is fully depicted in the letters 
published in Mr. Todhunter's volume, but it is brought 
out AO less, perhaps even more, graphically by some of 
the brief allusions in his familiar correspondence. This, 
for example, is one taken from a letter to his sister : 
“ Besides my usual employments [as College Tutor and 



ywu i6, i88i] 


NATURE 


139 


Professor of Mineralogy] I have to go to London two 
days every fortnight as President of the Geological 
Society, and am printing a book which I have not yet 
wntten["The History of the Inductive Sciences*'], so 
that 1 am obliged often to run as fast as I can to avoid 
the printers riding over me, so close are they at my heels 
1 am, in addition to this, preaching a course of sermons 
before the University , but this last employment, though 
It takes time and thought, rather sobers and harmonises 
my other occupations than adds anything to my distrac- 
tion" He seemed to be able to turn his hand to any- 
thing, and, like a dexterous conjuror, play with half-a- 
dozen balls at once. Pendulum expeiiments, theories of the 
tides, mathematical problems, crystallographic friniula? 
metaphysics, and various subjects in moral philosophy, 
classics, modern languages, architecture, geology, with 
plenty of work in general lileratuic, all make up what we 
may call in the best sense “ farrago libclli " These letters 
also bring out very clearly another characteristic of Dr 
Whewcll’s mind. He was essentially cautious in regard to 
change — an advocate of reformation rather than of renova- 
tion , in science a systematiser rather than a discoverer, 
like a navigator who explored to the full the uninvesti- 
gated coasts of the Old Woild, rather than one who 
steered out into the open ocean in the hope of discover- 
ing a New World This was no doubt partly due to his 
mathematical training and academic habits of life— but it 
IS very rare, perhaps impossible, to find a memory of 
extraordinary tenacity and a life essentially studious, 
combined with originality in one of its highest foims 
That requires a good deal of mental frchli air, and is apt 
to droop a little if too much confined to the atmosphere 
of a library. This is especially evident in Dr Wbcwell's 
remarks upon the " Vestiges of Creation ” and in his essay 
on the Plurality of Worlds.” The same tone of mind is 
very conspicuous in his altitude towards the question of 
University Reform He was a vigorous opponent of the 
abuses of private tuition, a zealous advocate of progress 
in every department of learning, deeply anxious for the 
improvement of the Classical and Mathematical Tnpos 
examinations, and to him more than to any other single 
man the .recognition of the Natural and Moral Sciences 
as branches of academic study is due. But he was an- 
tagonistic— almost bitterly so— to the appointment of the 
Royal Commission of 1856 and of its successor, and was 
hostile in many respects to the clianges— now almost uni- 
versally acknowledged to have been on the whole very 
beneficial— which were introduced by the statutes of 
1859-61. His great hope and desire was that the Uni- 
versity should be allowed to reform itself, and be spared 
any interference from without. That he should have 
entertained this hope after so many years of academic 
labour is perhaps the strongest proof of his sanguine 
temperament. 

We must now part from this interesting volume. Per- 
haps— like the portrait prefixed to it— it slightly fails in 
depicting the characteristic ruggedness of the man, but it 
does much to show him as he was to those near and dear 
to him as well as to the world^a man of immense intel- 
lectual power, of intense energy and industry, of high 
purpose and simple piety, a hard hitter in conflict and a 
lover of the shout of battle, but too magnanimous to bear 
lU-will, whether in defeat or victory. Besides this he was 


a munificent benefactor to his College and his University 
one to whom both must long be grateful, and of whom 
both may well be proud, as having filled a great position in 
the world of science and literature, and especially as being 
“ the man " (in the opinion of a most competent judge) 
‘*lo whom, more than to any other single man, the revival 
of philosophy in Cambiidgc is due" T. G Uonney 


OUR BOOK SHELF 

Inorganic Chemistry Adapted for Students in the Elc- 
menlarj' Classes of the Science and Art Department 
By Dr W B Kemshcad, F K A S , F G S Enlarged 
edition, revised and extended (London and Glasgow 
William Collins, Sons, and Co , Limited ) 

This work is a typical one. While containing much that 
IS useful and fairly satisfactory, especially from an ex- 
amination point of view, the whole tendency of the book, 
considered as an elementary treatise on a branch of 
natural bcience, must be stiongly condemned 

The leading facts concerning the better-known non- 
nictallic elements and compounds .iie succinctly staled , 
the principal reactions of formation and decomposition 
of tnese bodies — especially those reactions which unfoitu- 
nately be “ got up" for cv.-unmation purposes— arc 
arranged in the form of equations , and the simpler 
arithmetical applications of such equations are illustrated 
by fully worked- out examples But chemistry is more 
than this facts must be connected together by prin- 
ciples , the connection between fact and theory, and 
between theory and fact, mu'jt be revealed , these two 
must not be regarded as synonymous, but as mutually 
dependent , and the reasoning by aid of which theoreti- 
cal conclusions are reached must be clearly indicated 
Chemistry is neither a system of dogmatic as'^ertions nor 
an accumulation of shibboleths, by the skilful use of 
which an examiner may make havoc among the Ephraim- 
itcs crowding to the Jordan of Examination, but a living 
science 

The principle which is most largely used (or rather 
misused) in Dr Kemshead’s book is that of Valenc) , 
but valency in the hands of this author is deprived of ns 
value as a scientific theory, and becomes an accumulation 
of fanciful speculations The basis of the present work is 
evidently Dr. Frankland’s “ Lecture Notes hence pro- 
bably the success of the book in preparing examinees for 
South Kensington (the piesent is a second and cnlaiged 
edition) ; and is not such success after all of more im- 
portance than training chemists or disciplining the mental 
powers of youth ? 

The theory of valency is based on the wider molecular 
theory of matter, which was preceded by the atomic 
theory of Dalton, itself a development from that system of 
chemical notation which rested on the combining weights 
of the elementary bodies. Now it is clear, from many 
passages, that the autbor of this book has failed to dis- 
tinguish combining weights from atomic weights, and 
atomic from molecular weights thus on p. 13 we read 
"these proportions by weight [f e. from the context, these 
proportions in which " substances unite together chemi- 
cally"] when reduced to their lowest relative value, and 
expressed with reference to that of hydrogen, which is 
usually taken as unity, are called the atomic weights, or 
combining numbers of the elements *' Again, on p 26, 
"the combining weight of hydrogen being l, that of 
oxygen becomes 16; of nitrogen, 14, of carbon, 12,” &c 
But combining weights are not synonymous with atomic 
weights, and the combining weight of oxygen happens to 
be 0, of carbon 3, and of nitrogen 4'6& The formula 
weights of compounds are constantly referred to as 
" atomic and molecular weights.'* We have such formulx 
as H40)^ CuOg, &c., stated to be molecular formula , 
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molacule ib nowhere deAne J (in a note on p. 57 a casual 
ftUtement la made as to ilw nieanin|r of the teim); 

Avogadro'a which lies at the basis of the whole 
modern edifice of chemistry, is conspicuous by its 
absence; certain statements as to gaseous combination 
and to ** vohimte -wtighls” are made, it is true (p 35), but 
these are incomplete and misleading 
When A theory of valency is raised on bo slender and 
shifting a molecular foundation as is here laid, no wonder 
that the edifice should be a strange one ; the definition of 
atomicity on pp 54-55 is incomplete, and cannot be 
upheld by facts ; the statement on p 58, "it is then a 
law to which there are no real exceptions, that thougli 
the equivalence of an element may vary, it docs ho always 
by the addition or subtraction of an even number," is 
simply untrue. As an "important conclusion" from 
certain "facts" (? fancies) "on equivalence," it is stated 
that (p. 59) “a formula which possesses an uneven 
number of bonds or units of chemical affinity cannot 
possibly represent a molecule"; without minutely criti- 
cising the expression " bond or unit of chemical affinity," 
suffice it to say that sugh a formula as, according to Dr, 
ICemshead, cannot possibly represent a molecule, un- 
fortunately does represent a molecule The existence of 
the molecule NO is a case in point d propos of ibis 
compound, there is a charming example of the author's 
method of treating chemical science as a collection of 
opinions of various autboruLeh to be found in a footnote 
on p. z6q 

Notes on the Crania of New England Induin\ Tly 
Lucien Carr From the Anniversary Memoirs of the 
Boston Society of Natural History, 1880 

Thib IB one of the nuuneroiiB contributions now being 
mode towards our knowledge of the fast-disappearmg race 
of North American Indiana. The author, Mr Lucicn 
Gbit, holds the office of Assistant Curator to ihe valuable 
Mnaeum of Amerrcan Avohceohigy and Ethnology at 
Ounbridge, Mass., an institution owing its foundation to 
dre liberality of Mr Peabody, so well known in England 
by his benefactions to the London poor, and its scicn- 
cific excellence to the zeal and organising power of its 
first curator, the late Dr Jeffries Wyman, and of his 
successors. 

The ol^cct of the present memoir is to collect together 
such information as is still to be obtained regarding the 
OTBnial cbaractse of the nativ e Indians of the N ew England 
States, the celebrated " five nations " of the early hrs- 
tDTiaas of America, who in consequence of their geographi- 
ezii poBiiion were among the first of the race to succumb 
to the inroads of European immigration. Mea^mrements 
are given of 67 crania, of which 38 are nssigired to males 
and 29 to femmes The averages of these measurements 
give the following results — A medium cranial capacity, 
ue 1436 cubic centimetres for the males and 1319 for the 
females. A latitudmal index df 759, showing mesati- 
cophalism verging upon dolichocephahsm The alti- 
tudinal index exactly the same, ^e pnncipal facial 
utdioDS show OBthogoathism, with a strong tendency 
ID mesognalhisni, a meaarhmc nose (mdex 50), and 
sHg-htly megaseme orUts (mdex €B in the males, and 
9] to tm fei^es). Althon^ these are tlie average oha- 
ncten of Ihe whole collection, very few, if any, of the 
indnndual omnia are to be found prwn ting them. There 
IB indee d no saefa uniformity among the% skullB as may 
be seen m certain races, sudh ai Eskimos, Bmhmen, 
fiJUnB, Andamancie, or even Ansmliaas Pcrhapi it 
oeiild scaroely be expected tii drihabittiTits of a iarge 
oomtinciit, pEetcaling great divenitieB of climatic and 
ether condition^ and with no nataral barriers ta rfree 
migneicin and maercourie. The examination of these 
ikiills thoEtee oMfinna what hn been often ramasked 
lirfnnf, that aUboa^ in a broad eeeee the American 
hidhm pnsent a certain oornmuniHy of type, ifticre ii 


great diversity m detail among them, the result probably 
of a long senes of repetitions of the process of breakmg 
up into distinct groups or tribes and reuniting in various 
combinations. 


LETTERS TO THE EDITOR 

[ The Editor doa laot hold himsdf rts/kmstbU fw opamous expressed 
his torrespondtnts. Neither can he undertake to feium^ 
or to correspond 101th the winters of rejected manustrtbis. 
No notice ts taken of anonymous communuations 
\Tk£ Editor urgently requests correspondents to keep (hew Utters 
Oi short ar possible^ The pressure on kis space ts so prmst 
that U ij impossible otherwise to etiMire the appearance even 
of communications containing interesting and natd facts.'] 

The ConBervatlon of Elecinclty 

In a recent fommunication to Natube (voJ. xav. p. 7 ^) 
Prof Silvantis P Thompiion very kindly mentions my latest 
memoir on "The Conservation of Electricity," and, as I am 
glad to find, cimfiniR my views on this sOl^ect by itatmg that he 
has mrlepeadently arrived at Ihe same conduiioofl with myself. 

As regards however the question of priority moved by Prof. 
Thompson, I think 1 ought to add that an earlier pa^r of mine, 
published five years ago, must have escaped Prof Thompson^ 
atlenlion This was printed as an abstract in the Comptes rentes 
of the Parus Academy of Sciences for June 19, under the 

title, "Extension du prmcipe dc Carnot k la thconc des phe^no- 
m^ncs ^Icctriques Equations differentielles g^ndralea dc I’equi- 
Itbre et du mouveinent d’un syst^me electriqne reversible quel- 
cunque," 1 Lheie enunciated the law of the Conaervation of 
Electricity in the same terms as now, and also gave the same 
analytical method for applying it I beg leave to qnote as a 
proof the following explicit passage from this extract — "'L’^qua- 



que de I'^lectnoitc pent sc dcplacer, mau ne peut jamaifi voner en 
quantud, Ce pnncipc de U conservation de la quantity d'dlec- 
tnehe ^ dtd admrs pur fes physrciens dsns tous les oas connos 


jiisqU'ici, influence, froLtemeiil, etc. - . Tour qae Jdm^o 

pour tout cycle ferind, il iaut que dm soit xine difidrentielle por- 
faite." This method 1 had ulccady applied in 1875 to the 
phenomena presented by mercury cleclnJdes {vide Annates de 
Chim Pkys 1*87 5) In fact my lotert memoir is nerely a re- 
newed attempt In draw, by meana of new applications, the 
attention of physicists tu a fact which I cannot ficjp oonsidcmig 
ns important for the future, vi/ that the principle of the Con- 
servation of Electricity n., as far as anafjttical appticatums are 
eoneerned, ithe omlnBalogue to Carnot’s fSineiple'far Hat. 

Pon-^, I'aculUf des Sciences, June 5 G Ijpfmann 


Apparent DaconmoBition of Sunlight by Tnfarmilhent 
Reflecting Eurfaces 

Il occurred to me that light might be decomposed hy inter- 
ruptmg, with a reflecting suiTace, a ray of light in such a manner 
that the TntervnptKms Tnoy be propattioar to the wavelength 
pCTiod of any particular ray forming a put of a oompaiiBe ray 
The experiment is eflected m the following way 
A wheel having bright spokes (the large wheel of a bicycle 
■Bbwers weft) Is ansed to tvvoIvb between ui obBerver and the 
BU11, oo that a cay of light is rdClectcd to the observer by a bright 
^poke, then, when iio spokes pass before the obomer per 
second, violet light shines out vividly , when 65 pasa, red 
M pears, and different rotes of revolution give different colours 
There Beeim to be a marked relmonstaip existing between the 
number of spokes which pass by and Che wave-langth of 'the 
two colours mentloiiedi that of the violet beiqg bioh, and 
that of the red ttIvt 

I am now investlgatiiig fins apparent rAatlonahlp between 
ipBkedaeaTttptioDOfei 'WBve-feifth'fbr ttw oflber 'toIobi 'of fee 
gpectnuQ of whUe light, and I Jiope to be Mt to make known 
the results shortly. Fakdeiuck J. Surm 

Taunton, June 4 ^ 


: Vynibdllcal I^oglc 

1 AV sorry feat Wr. MacColl should have thought that there 
wm any Intention on my put to saggeet a doubt bb to his having 
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written his papers without having read Boole’s “Laws of 
Thought " I kaewthat he was very anxious thiithe fact should 
bo known, and I called attention to it. 1 could not state it aa a 
fact known to me. llis own asBurance was the only ground 1 
had, or could have, to go upon, and in assigning this it never 
occurred to me to doubt his btaLcment, or to think that I was 
BUggebting doubts to others 

Ab regards my half huinoroiis suggestion that on attitude of 
alight social repression was desirable towards novelUes of mere 
notation — not towards new conceptions or methods^— I fetl bure 
that alffloat every one who has not a private scheme of his own 
to protect will agree willi me. Few things can be more j er- 
plexmg to students of any subject than to hnd one author after 
another making use of a new notation to express old results 
(I mean no special reference to Mr. MocColl who does not 
seem to me one of the worst offenders in Lius way) At the time 
of writing my “Symbolic Logic” I had between twenty and 
thirty such schemfib before me. Some of these, of cuur^e, 
express really distinct conception<i, or efifect improvements in 

S rocedure, but most of them do not ; we find hxLf-a dozen 
ilTerent bigua standing for the sa ne meaning, and half-a-dozen 
different meanings assigned to the same sign I cannot but 
think that much of this confuviun would be avoided if the 
various authors would take the trouble to inquire what had been 
already wntten upon their subject The only “rtprcb ion*’ 1 
should like to bee introduced consists in the reiuoiibtranccs of 
reviewers and students generally against the meie ■^ubstituUou of 
a newT symbol for one which was already m u^e for cxprc'suig 
precibely the same process or conception So far from w ishiiig 
to diaconrage any attempts to Improve on the results of Boole 
and others, I rejoice to sec them, and think that Mr. MacCull 
himself has done some good work in this way. It would have 
been better still if he hi^ not disfigured it by a notaLion which T 
think makes him regard his results as more original than they 
really are 

I need not seriously diaciibs those parts of Mr MacColl’s letter 
which give Ills opinion as to the impression which will be pro- 
duced in other persons by a perusal uf my book, and hi'i 
“impression” that he lias “somewhere setn Mr. Venn quoted 
as holding an opinion very much at variance with ” a statement 
which he misquote^ ' (By the w'ay, I licarlily agree with his 
“ protest against that --pint of criticism which would ciffer two 
or three chipped bricks as a fair specimen of a hou^e,’* &c , and 
think the chipping of the bncks a happy turn.) The re^t of his 
letter contains criticisms upon my conclusions on a variety of 
rather intricate speculative qucsiions. Having stated my own 
views n fully and accurately as I conveniently could only a few 
weeks ago, in a systematic work, I really must decline to be 
drawn mto repealing them again, in a conden'^ed form, in the 
columni of a scicutific journal, even if the editor would consent 
to accept them. J, Venn 

Cimondgie, June 12 


Telephones in New Zealand, &c. 

Odserving jour paragraph on this subject in Nature, vol. 
tuv. p. 88, it occurs to me that the following may be of 
interast 1— When lu Wclbngton and Dunedin, N.Z , at the end oli 
December lost, my opinion was vked by the Government Tele- 
graphic officialB there upon a pair of ordinary “ Edison -Bell 
Telephones ” (not Edison hell UUphems^ as they are too frequently 
called) which they had just reemved from the United States for 
purposes of experiment A careful trial under various conditions 
showed me that they were very good average iiutumcnta of 
ordinary delicacy, so^ as 1 had seen hundreds of previously m 
Eiuland and lha Staces. 

Wilii these mitruments, however, Dr. Lemon, the Supenn- 
tendent of the Foatal and Telegraph Service, was able to con* 
vene clearly between Welluigton and Napier, over aa ordinary 
land line 7^2 milei In length, while better currents were paj^aing 
over the wirea on the ume pmUl 

In Now Zealand, Telegraphic comaumicatiaB is, andTcLephouc 
comumcadon will be, entirely In the hands of the Government. 
In Melbourne the telephone exchange is forked by a private 
erection and maintenance of wires is earned out 
by the Victorian Government at the annual rate of 5/. pier sub- 

■ Wkar I apoka of wu " thoH probhmi In PrababiKty which Boole jujnly 
Mrdidu ihacrawniDg tnuniDh of hii ■yuam.” Whu Ur UacColl puii 
hjtww^Tirttd Cfifniiiu li Uixt Btoota "Jiutlyii|Bnled hii prohl.mi m 
Wueaallky ■ iu crowninf munph of hfa cJielhiuei mo to 

"iw or BBC I sgTM mth BooIo’b mTudoa of ■ ew^n WeU-kaown 
Thii consldonbly dhtoiti tho moulng orwhxi 1 1 ^. 


sciiber In Sydney, I regret to say, uoLhing was being done lu 
this matter. In Honolulu I found (last January) telejihomc 
communication all over the town, bul no telegraiihs at all. The 
lung of the Sandwich Islands however. Alu Kalakaua, who is 
shortly expected in England, tubl me that he greatly needed auh- 
marine cables between the various islands On my return Co 
England I had the pleasure of sending to Sydney malenala for a 
private telephonic line on su^r pLiiitations in the I'lji Elands 
and my friend Mr Fredenck Cobb, manager of the talkland 
Lslandjb Company, tells me that the hue he took out there nl my 
suggestion IS a gi eat success. 

At Wellington, where the central N Z. telegraph ofhee is, I 
was very much struck by the extreme ease wim which duplex 
circuits were worked. Dr Lemon informed me that it was 
scarcely necessary to alter the resistances once a week He 
showed me a simple httlc carbuii rheostat of hie own invention 
which appeared to annwcr admirably , it consisted e&scntially of 
two pieces of carbon, the dusenesa of whose contact was 
regulated by a screw 

On my way home I paid a Jmrned visit to the central office of 
the Western Union Telegraph Company m New York (just at 
the cntiLal time of the absoipUuiv by it of the olher two 
companies and the consequent cieation of a monopoly), and was 
greatly surprised to sec the extent to which the lG,ooo cells in 
the battery room were being rejilaccd by Siemens’s dynamo- 
machines I was told that one of them would “diivc’^ about 
hfty wires, and was shown a number of plaster-of-pans cylinders, 
about five inches long .iiid one inch diameter, which were put 
into circuit to dimmish, when ncccs'^ary, the intensity of (he 
current. It may be remembered that as a rule American lines 
are less perfectly insulated than ours, and hence require “^tronper 
currents Wm. I ANT CARPENTER 

6, York Buildings, Weymouth, June i 


Implements at Acton 

Mr Per( hvAi.’s lellLT in Nature, vol ixiv. (x mi, ih an 
inteiesling one, but the occunence of Neolithic implements at 
and near Acton has liecn known (if not publiEhed) Cor many 
years post In the Ihtt Kiveis' cuJlecUon may be seen NeoJiihic 
scrapers and flakes fioin the Acton di^lnet. I have found 
Neoliihic Stones in the neighbourhood of Acton and Wilie^den 
for mjjiy yeais past , and only a few weeks ago T picked up a 
beautiful and perfeet Ifiufe uf black flint made fromalarge flake, 
five oud a half inches lung, and one and three quarter inches 
wide, in the fickl on the cost of Acton Station of the North 
Tvondon Railway. Many of the NeolUluc iTints from this posi- 
tion arc white A considerable number of Neolithic implements 
and flakes have at dilTercDt timeE been di edged up from the 
Thames to the West of London, and some of tfae^'^ have 
been quite recenLly cxlubiLed. I do not attach importance to 
the quartzite pebble, as jiebbles of quaitzite or* citremely 
common in the glacial depnbits at the North of London, and 
very common in the grFiveb of the lliames and ita northern 
tributoTLes. They also occui ift ^itn at the north of WiUesden. 

Will Mr. Perceval kindly Fuuush tlic hei^bU at Ihc llammef 
sinilh position, and ^ay whether be is positive that the gravel 
he lias m view was dug on the spot, and whether the imple 
meats occur there (as his lettei implies) in “remarkable abuud- 
ance”? I have repeatedly cxamiued the low gravels about 
Hammexsinilh, Fulham, and Chcl ca, but with no lesult. For 
more than three years I have never niuBcd an opportunity of 
looking over the low gravels belonging to thc!>c phices, together 
with the positions at West Brouiptou luicl Kensington, where 
thouBands of tons of gravel have lieeii excavated. My rewlt 
has been one dubious flake, probably wa<)hed down from one of 
the higher terraces. I however have beard of two Falicohihic 
implements having been found — one at Kensington and the 
other at West Brompton — but whether from the local gravel or 
not I am udcertain 

I by no means wish to imply that because 1 have been unable 
to find implements m the lower gravels therefore some one else 
im» not haeve. found them. Some one may have been always 
berore me and picked them up, or 1 may haw constantly looked 
over unprodadna patches 

The places DantSoned bv Mr. Perceval axe, it nrast be remem- 
bered, neqaendy ballasted with gravel broi^t from a dutaace 
by the Thaiaeii, by the Grand Junction Canal, and by*the Great 
Wostem Radway, 1 know or at least five different locoliriei 
whence the Acton and llammerFimth gravel is brought, one 
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2ocAlit)r being in Kent It is therefore of the highest importuice 
thnt one ehould know for ceruin whence the gravel hu been 
derived that one sees on the roads, 

1 live m an implementiferous distncL, and find Palseolithic 
impiemenU m the tU^hbury and Clapton gravels , but a visitor 
would make a fatal miBlake if he supposed that all the gravel on 
the roads about here belongs to the district, Sometimes many 
tons of gravel are brought here from Walthamstow , at other 
times from Ware or Hertford , sometimeb from Dartford, and 
from other places. Unless, therefore, the greatest possible care 
is ^taken in ascertaining the exact locality whence the ballast 
comes, mistakes are certain to occur. 

The lowest gravels about here are unproductive of the works of 
primeval man, with the exception of, at times, a stray flake or 
two, probably derived from a higher level The evidence that 
1 have seen in the lower gravels round London points to the 
correctness of the conjecture made by General Pitt- Rivers, that 
the Palaeolithic age had passed away before the lower parts of 
the Thames Valley were excavated. 

Worthington G. Smith 
125, Grosvenor Road, Highbury, N 


How to Prevent Drowning 

X HAVE read with some interest Dr. MacCormac's letters on 
the subject of water treading as means of preventing drowning 

I am aorry that 1 cannot agree with him, as it would be 
decidedly a matter of conmatulation if tome practical means of 
dimmiahing the number or casualties from drowning were found. 
Personal expenence, however, prevents my agreeing with Dr. 
MacCormac. 

I am a tolerably good swimmer, can swim m all the different 
fashions, but 1 can neither float nor tread water. 

Shortly after Dr. MacCormac's first letter appeared 1 went to 
s wiling baths with a view of puttinjg the matter to the test 
I hod carefully read Dr. MacCormac^ letter, and determined 
to rive it a fan trial 1 minutely observed all hii directions, 
and invariably sank every time 1 tried his plan. 

Now it must be remembered that I am a swimmer, and so far 
as swimming ^es, perfectly at home m the water, Moreover, 

1 was not in the IcasiL flastered. When 1 sank I mode no 
attempt to rue ogam by swimming ; I remained In what Dr. 
MacCormac would call the orthodox po<iitioa for treading water, 
only opening my eyes in order to see whether I was ascending 
or aesccnding. As however 1 found that 1 continued to do the 
latter until 1 reached the bottom of the bath, and there seemed 
to be no probability that I should nse without some further 
effort, I was at last comjKlled to make this effort. 

This was the cour^^e of affairs every time I made the attempt. 
Moreover, whenever I essayed to float on the surface, although 
I carefully assumed the correct position, threw my head well 
bock, and took the deep inspiration, the result was the same. 

Arguing from these facts, it seems to me pretty clear that it is 
not everybody who can tread water or float Why thu is bo, 
appears to me to he in the fact that the human body is not 
always lighter, bulk for bulk, than water. Perhaps with plump 
chihireQ and others with plenty of adipose tissue about their 
frame thu may be the cose, but with spare people who consut 
mainly of muscle and bone, the specific mvity must be mater 
than that of water The body of a Ash when the tuimal la dead 
will sink until decomposition sets in and causes it to float. 

For these reasons I fear that Dr. MacCormac's suggestion 
will not be found of so much practical use as he hopes. The 
appareut ease of the process described by Dr MacCormac may 
m Itself be the cause of rash proceedings by those who cannot 
swim, and may so lead to greater lo^s of life, the very evil which 
the suggestion Is intended to diminish 

W, Henry Kesteven 

401, Holloway Road, N., June 7 

On the Continent the facilities are mater than, in England, 
whve factories and steam- boats spoil the pleasure of swimming, 
and eve^body 11 well aware inat all can 0 oat frak 
tfoitr without asiistanet from thotr kandt and fiitu It Is what 
In the Paris swimming-schools Is called "&ire le mort," 

Anybody — stout, lean, cripple, halt— is able to do so, and 1 
taught, myself, a poor little hunchback how to perfons this easy 
feat; buthifi deformity placing him in a slate of unstable equi- 
. Jibrlum, he was obliged to keep his imu stretched at an angle 
Vr'^frem 45* to 60", 


Some minutes are sufficient m fresh water to make a proficient 
and a live ** mort," The way to do it very simple, and Mr. 
MacCormac de^ribed it very exactly, with the omission of some 
particulars relating to the way of breathing, which had no direct 
reference to his chief and beneficial topic, ** treadmg water." 

He who wishes tu "faire le mort" must first draw a deep 
breath, and keep it, then put himself on his back, with his head 
thrown backwards, U’s recommended by Mr. MacCormac, and 
allow his limbs to droop slackly without any btiflhess, no matter 
in what position. 

The body will sink at first underwater, hut it will immediately 
rne nearly on a level with the surface, the only parts quite free 
from water being the chest and the nose and mouth, around 
which the water describes an oval, whilst the eyes ore at timen 
over, at times under, water. 

The “mort” con remain floating m this way os long as his 
breath allows, though it is better not to wait longer than two 
or three seconds, to avoid fatigue ; then he must quickly emit it, 
draw another deep breath, and keep it ogam. 

The body sinks as before, rises immediately^ regaining its 
floating position, nose, mouth, and chest emerging ogam From 
water 

This can be continued for hours together without the least 
motion of legs or arms, as your readers will be able to verify for 
themselves, either at the Pont Royal or Ligny swimming schools, 
on their visit to the Pans Exhibition of Electricity. 

Jersey, June 5 Chatel 

P — I ought to add that whilst floating on fresh water the 
body IS not aiiite on a level with the surface, but from the chest, 
that IS out or water, to the toes which arc about six or eight 
inches under water, fi mires an inchned plane, the slope of 
which varies with everybody, and that any attempt to bring the 
toes on a level with the surface makes the body sluk. On the 
contrary, the deeper the head is sunk backwards under water the 
more the body emerges. 

Aurorlc Light 

June 6, faint lights, especially to the northward, between 10 
and 12 ; smart frost. 

June 7, at 10, masses of purplish light rising from the north- 
east and congregating about the zenith ; pencils of greenish 
yellow and white rising to the north ; these continued up to 1 2, 
after which no observations were made , very smart frost, which 
bit the potato stalks 

Tune 7, from 10 to 12, well-marked and at times brilliant 
columns, pencils, and masses of red n^ing all round the heavens 
at intervals, and congregating at the zcnim , a most severe white 
frost that burnt up all the potatoes on the volley flats and on the 
uplands. At 5 30 011 the 8th the frost was so thick that the 
ground had the appearance as if it had snowed during the night 

Ovoca, Ireland, June 10 G, H, Kin AH AN 


A Singular Cause of Shipwreck 

In Nature, vol. xxiv, p. 106, you mention a “singular case 
of shipwreck " caused by waves and spray freezing on a steamer 
and sinking it by its weight Cases of this kind cauhed by frozen 
spray alone are known near the east coast of the Black Sea 
North of 44”, where the moantalmi are not very high, an ex- 
ceedingly strong and sudden north-east wind 11 frequent, quite 
Bimdar to the Dalmatian Bora, and called alike. It descends at 
a certain angle to the sea, raising a great quantity of spray. In 
winter this spray immediately freezes, and ships may sink by its 
weight. On January 25, 18^8, a war-ship^ anchored in the 
middle of the Bay of Noerrossiuk, sank in tms manner. As the 
m eather was fine beforcy a great port of the crew were ashore, 
and the storm arrived with such suddenness that the ship sank 
from the weight of the frozen spray. On account of the bora 
this coast IS avoids by merchant-ships in winter, and visited 
only by a line of steamers subventioned by the Government. 

St. Petersborg, June 8 A. Woeikop 


OBSERVATIONS ON THE HABITS OF ANTS 

O N Thursday (June 2) Sir John Lubbock read a further 
paper on this subject at the meeting of the Linnean 
Society. He said that in one of his former papers 
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(Linnean Soc. ^ourn, vol. xiv. p. 27B) he had given a 
senes of experiments made on ants with light of different 
colourSi in order if possible to determine whether ants 
had the power of distinguishing colours. For this putpose 
he utilis^ the dread which antSj when in their nest^ nave 
of light, Not unnaturally, if a nest is uncovered, they 
think they are being attacked, and hasten to carry their 
young away to a darker, and, as they suppose, a safer place. 
He satisfi^ himself, by hundreds of experiments, that if he 
exposed to light the greater part of a nest, but left any part 
of It covered over, the young would certainly be conveyed 
to the dark portion. In this manner he satisfied himself 
that the different rays of the spectrum act on them in a 
different manner from that m which they affect us , for 
instance, that ants are specially sensitive to the violet 
rays, Uut he was anxious to go beyond this, and to 
attempt to determine how far their limits of vision agree 
with ours We all know that if a ray of white light is 
assed through a prism, it is broken up into a beautiful 
and of colours — the spectrum To our eyes it is bounded 
by red at the one end and violet at the other, the edge 
being sharply marked at the red end, but less abruptly at 
the violet. But a ray of light contains besides the rays 
visible to our eyes others which are called, though not 
with absolute correctness, heat rays and chemical rays 
These, so far from being bounded by the limits of our 
vision, extend far beyond it, the heat rays at the red, the 
chemical rays at the violet end He wished under these 
circumstances to determine if possible whether the limit of 
vision in the case of ants was the same as with us. Ihis 
interesting problem he endeavoured to solve as follows — 
If an ant’s nest be disturbed the ants soon carry their 
grubs and chrysalises underground again to a place of 
safety. Sir John, availing himself of this habit, placed 
some ants with larvx and pupae between two plates of 
glass about one-eighth of an inch apart, a distance which 
leaves just room enough for the ants to move about freely 
He found that if he covered over part of the glass with 
any opaque substance the young were always carried into 
the part thus darkened. He then tried placing over the 
nest different colouied glasses, and found that if he placed 
side by side a pale yellow glass and one of deep violet 
the young were always carried under the former, showing 
that though the light yellow was much more transparent 
to our eyes, it was, on the contrary, much less so to the 
ants. So far he had gone in experiments already recorded ; 
but he now wished, as already mentioned, to go further, 
and test the effect upon them of the ultra-violet rays, 
which to us are invisible. For this purpose, among other 
experiments, he used sulphate of quinine and bisulpliidc of 
carbon, both of which transmit all the visible rays, and 
are therefore perfectly colourless and transparent to us, 
but which completely stop the ultra-violet rays. Over a 
part of one of his nests ne placed Aat-sided bottles con- 
taining the above-mentioned fluids, and over another part 
a piece of dark violet glass ; in every case the larvae were 
earned under the transparent liquids, and not under the 
violet glass. Again, he threw a spectrum into a similar 
nest, and found that if the ants had to choose between 
placing their young in the ultra-violet rays or in the red 
they preferred the latter. He mfers therefore that the 
ants perceive the ultra-violet rays, which to our eyes are 
quite invisible. 

Now as every ray of homogeneous light which we can 
perceive at all appears to us as a distinct colour, it seems 
probable that these ultra-violet rays must make them- 
selves apparent to the ants as a distinct and separate 
colour (of which we can form no idea), but as unliKC the 
rest as red is from yellow or green from violet. The 
question also arises whether white light to these insects 
would differ from our white light In containing this addi- 
tional colour. At any rate^ as few of the colours in 
Mtoe are pure colours, but almost all arise from the 
combination of rays of different wave-lengtluj and as in 


such cases the visible resultant would be composed not 
only of the rays which we see, but of these and the ultra- 
violet, it would appear that the colours of objects and the 
general aspect of nature must present to them a very 
different appearance from what it does to us 

Similar experiments which Sir John aho made with 
some of the lower Crustacea point to the same conclu- 
sion, but the account of these he reserved fur a future 
occasion. He then proceeded to describe some experi- 
ments made on the sense of direction possessed by ant?, 
but It would not be easy to make these intelligible without 
figures. After detailing some further experiments on the 
power of recognising friends, he gave some facts which 
appear to show that ants by selection of food can pro- 
duce either a queen or a worker at will from a given egg- 
LasLly he stated that he had still some ants which be 
had commenced to observe in 1874, and which arc still 
living and in perfect health , they now therefore must be 
more than seven years old, being iherefoie by far the 
oldest insects on record 


THE WEATHER AND HEALTH OF LONDON^ 

T O the statistician London affoids materials for the 
prosecution of many inquiries such as could not be 
obtained from the statistics of any other city cither in 
ancient or modern times Among the more important of 
these inquiries are those which relate to questions sug- 
gested by the enormous aggregation of human beings 
over a limited area which London presents on a scale 
absolutely unparalleled in the world’s history It is one 
of these questions we bring before you this evening, viz , 
the influence of the climate on the health of the people ot 
London, 

The relation of weather to health is a question which 
has engaged the attention of Di Arthur Mitchell and 
myself for many years In an early stage of the inquiry 
our attention was mainly directed to Scotland, and more 
particularly to the data supplied by its eight large towns , 
out It was soon found that, owing to the sparseness and 
other conditions ot the population, and to the fact that 
the division of time into months onl}’’, adopted by the 
Registrar- General for Scotland, they were not sufficiently 
minute to show the true relations of weather to the 
fluctuations of the death-rate through the year In truth 
it was onlv after not a little unsuccessful labour, and what 
could at best be characterised as no more than partially 
successful work, that we resolved eight years ago to open 
the discussion of the whole subject by an exhaustive 
examination of the meteorological and vital statistics of 
London and London alone More specifically our reasons 
for the selection of London were that it afforded data from 
(1) an enormous population spread over an area so limited 
that it might be regarded as having one uniform climate 
during each of the seasons of the year, (2) full weekly 
reports of weather and the deaths from the different 
diseases ; and (3) returns extending over a sufficiently 
long period. 

In the case of diseases such as diarrhoea and bronchitis, 
which seem to be directly and immediately under the 
influence of temperature, asid such epidemics as scarlet 
fever and whooping cough, the rate of mortality from 
which is largely determined by season and weather, a 
comparatively small number of years is required to give 
a satisfactory approximation to their true Mcekly curve of 
mortality. But as regards the great majority of diseases, 
it quickly became apparent that a thirty years’ average 
was required in the construction of curves which could be 
accepted as true "consUnts'' for the diseases to which 
they refer. The thirty years beginning with 1S45 were 
therefore adi^tcd. An examination of the curves shows 
that some of their striking features, particularly those 

I Subiluce of 1 Lectun delivered at the Royml IdiiiiuUod, Much bj 
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showing the complications of speciRl diseases and thetr 
cetuiections with each other, which the weekly averages 
disclose, would entirely disappear if monthly averages 
only were employed. 

The curves of the more prominent and inlieresting of 
the diseases are shown on the accompanying woodcuts, 


the stmilht black line in each figure being drawn to 
represent the maan weekly death-rate on an average of 
the fifty-two weeks of the year, and the dgunes on the 
marm the percentages ak^e or below the average 
With this general average the mean death^ate of each 
week is compared and the difijerencc above or below cal- 
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culatcdm percentages, which, whcn/Zi/j, are placed above 
the mean line of the figure, and when minus ^ beluw it 
Thus as regards scarlatina (Fig, i), the mean of the 
fifty-two we^s is 49 '6 , on the first week of January it is 
7 per cent, above the mean, from which time it continues 
to fall to the annual minimum, 35 per cent below the 
mean in the middle of March, thence rises to the mean m 


the end of August , to the annual maximum, 60 per cent 
above the mean, in the end of October, and thereafter 
steadily falls The portion of the curve above the mean 
line thus shows the time of the year when, and the degree 
to which, the mortality from scarlatina is above its 
average and the portion below the bne whea it is 
under it 



Fig. 9 shows similarly the distribution of the mortality 
Kom whoomng-cough through the weeks of the year, and 
T 3 the distribution of the mortality from smail-pox. It 
IS seen at once that the mortality curve frwm scarlatina is 
preciMly the reverse of the curve of whooping-cough, the 
tnaximum d^ath-rate period of the one correspoBding to 


the mintnmm period of the other, and vice versd. It is 
also seen that the mortality curve for small-pox (Fig. 3) 
is quite distinct from the omer two curves 

In ordCT to ascertain the degree of steadlmsi of these 
curves, a curve was calculate and drawn for each of 
the seven epidemics of scarlatina and for each of the 
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eight epidemics of whooping-cou|fh 
dunnij the thirty years, with the in- 
structive result that the curve for each 
uf the separate epidemics was sub- 
stantially identical with the g^eneral 
curve for the whole thirty yeai s’ period, 
each of the four prominent phases of 
each curve occurring all within a wedc 
of each other As regards the small- 
pox curve, if the deaths dunng the 
epidemic of 1870-72, by far the most 
fatal of all the epidemics during the 
thirty years, be deducted from the 
general result, we obtain a curve 
which lb substantially the same 
curve as that for the whole thirty 
years, but only less pronounced. From 
these results it follows, and the remark 
u of general application Co all the 
Curves, ihat the mortality curves for 
the difEerent diseases arrived at la 
this mquiry may be regarded as trutf 
coQEttats of the sc diseases for London 

Tlie donate of London, looked at 
ttiadbmeingthe health of the people, 
mf be dii^ed into six types of 
wenther itccording to the season of 
llie year. These are resoectiveJy — 

Period I.— Damp and cold, fourth 
week of October to third week of 
December. 

Period 2 — Cold, fourth week of 
December to third week of February. 

Period 2. — Diy and cold, fourth 
week of February to second week of 
AprtL 

Period 4- Dry and warm, third 
week of Aj>nl to third week of June. 

Period 5. — Heat, fourth week of 
JsDe to Arat week of September 

Penod 6. — Damp and warm, iBCoad 
week of September to third week of 
October. 

The outstanding features of the 
death-rate m its relation to the varying 
types of weather through the year are 
shown by the top curve of Fig 4, 
which represents the total mortality 
for all ages This curve sbowi two 
maxima in the course -of the year: 
the one, by far the larger of the two, 
extending over six mo a ths from No- 
vember to Apnl^ and the other em- 
bracing the period from about the 
beginning of July to the autumnal 
equinox. It will be also observed that 
the comparatively short -continued but 
strong!) -pronounced summer ttmi- 
mum 15 restricted to mere infants, 
whereas the linger winter maximum 
IS a feature of the curves for all ages. 

Figs j to 10 arc representative 
i urves of those difie.iseB which go to 
fonn the summer maxiiTium when 
^*h£ai** IS the chief characteristic of 
the weather. The direct relation of 
the progress of mortality from diar- 
ihxa to temperature is strikingly Been 
in the Btartling suddenness with which 
The curve shoots up during the hottest 
months of the yw, and the sudden- 
ness, lequally startling, with which it 
falls on the approach dF colder weacber. 
The curves for dyseuteiy, British 
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cholera, and cholera are substantially the same as the 
curve for diarrhcea, all showing the same close obedience 
to tenmerature. It is a noteworthy circumstance that 
these Jour curves group themselves into pairs— diarrhsa 
and British cholera on the one side, and dysentery and 
Asiatic cholera on the other The chief points of differ- 
ence are that dysentery and Asiatic cholera begm mark- 
edly to nse consideraoly later than the other two allied 
diseases, attain their maximum a month later, and fall 
more rapidly than they ro^e, the annual phases being 
nearly a month later than those of diarrhoea and British 
cholera 

The peculiarly malignant character of summer diarrhcea 


among young children under five years of ag^ may be 
shown by the weekly mortality from diarrhcsa, rising from 
20 in the middle of June, to 342 in the first week of 
August, 1880, when the mean temperature of July and 
August was about the average. In July, 1876, when the 
temperature was 3^6 above the average, the weekly 
mortality from diarrhoea among children rose to 502 on 
the last week of that month. On the other hand, during 
the cold summer of 1860, the diarrhoea mortality for aU 
ages did not in any week exceed ninety. 

Of the British large towns the lowest mortality from 
summer diarrha'a is that of Aberdeen, which has the 
lowest summer temperature. The diarrnsa mortality.of 


Ju Feb March April May, June. July Aug Sept. Oct Nov Dec. 



each town is found from year to year to rise proportionally 
with the increase of temperature, but the rate of increase 
differs greatly m different towns, thus pointing to other 
causes than mere weather, or the relative temperatures 
and humidities of these towns, as determining the mor- 
tality. Fig. ij shows the weekly death-rate from diar- 
rhoea for SIX of the large Dntish towns, viz , Leicester, 
curve i; Liverpool, 2, London, 3; Bristol, 4, Ports- 
mouth, 5 ; and Edinburgh, 6 , from which it is seen 
that though the summer temperature of London is 
hotter than that of Liverpool and Leicester, Us diarrhoea 
mortality is very much less. In this respect London 
contrasts very favourably with the great majority of 
Bntish large towns, showing its sanitary conditions 


generally are at least fairly satisfactory , but inasmuch as 
It is somewhat iq excess of a few of the towns whose 
summer temperature is scarcely lower, London offers 
problems in this field to the sanitary reformer for his 
solution 

Figs. 6 to 10 give the curves for thrush, tabes niesen- 
tenca, entenlis, jaundice, and atrophy and debility, all ot 
which have their maximum fatality during the hottest 
enod of the year, and all of which, it will be noted, are 
owel complaints. Indeed with the apparent exception 
of one or two nervous diseases, all those diseases which 
indicate an increase in their death-rate during the summer 
months are bowel complaints. Alexander Buchan 
(To be continued) 


NOTES 

The British Association having decided to hold its annual 
meeting tlus year at York, where, fifty years ago, ils first meebng 
was held, it has been thought that advantage should be taken of 
this jubilee meeting to show, as far as possible, the progress 
which has been made during the past half century in the con- 
struction of instruments of scientific research, and, with this 
view, it has been decided to invite men of science, scientific 
loaedei, and mamifacturerB to exhibit, at the meeting, instru- 
ments of the latest patterns, and tools used in their construction . 
and if the science be fifty years old, the instruments usedm 1831 , 
otherwise specimens of the earliest patterns Hint con be found 
The Exhibition wdl for the week of the meeting only, viz. 
from August 31 to September 8. To ensure that specimens 
intrusted for exhibition shall be as advantageously placed as 
possible, a ipecioJ sub- committee, called ‘'The Museum Sub- 
committee," has been formed at York, who will be happy to 
afford every possible information. The sub-committee includes 
several gentlemen who have had considerable experience in the 
Airangemeiit of exhibitions, and they will give their personal 
attention fto the unpacking, arrangement, and care of objects 
Intrusted to them, so that the nik of Injury will be reduced to a 
mmiiniim. The articles exhibited will be Insured against fire, 
and provision will be made for police protection ; beyond this 
the committee does not hold itsdf responsible. It is requeated 
that exhibitor! will put a value on theii exhibits. In ordw that 


the necessary insurance may be made. The proposed Exhibition 
will also include apparatus and specimens illustrative of papers 
to be read at the Association meeting, which the authors may be 
willing to allow to be examined at leisure, os well as instruments 
coiUitnicted for the prosecution of speaal researches which have 
not yet become articles of ordinary commerce It is very desir- 
able that such nutruments and apparatus should be exhibited m 
action, if arrangements can be made for the purpose, 

The thirtieth meeting of the American Association for the 
Advancement of Science will be held at Cmcumali, Ohio, com- 
mencing on Wednesday, August 17, and following days, As it 
IS generally believed that the Cincinnati meeting will be the 
largest and most Important scientific meeting ever held In the 
West, every effort will be made by the Local Committee to pre- 
pare, in advance of the meeting, a satisfactory general programme 
for the week. At the Boston meeting several changes in the 
constitution were proposed, which will come up for action at 
Cincinnati, the object of the changes being the reorganisation of 
the sections, and also to extend the scope' of the Association. 
Should these changes be adopted, the AsBOciation wlU embrace 
eight sectioni of equal standing, each presided over by a vice- 
president, and having its own secretary and sectional committee. 
The following is the division propo^, and upon which final 
action will be taken at Cincinnati Sac. A, Physics \ Sec. B. 
Astronomy and Pure Mathematics ; Sec. C. Chcmistiy, Including 
Its applications to Agriculture end the Arts ; Sec. D. Mechanl- 
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al Science , Sec, E. Geology end Geography; Sec F DioLogy; 
Sec. G. Anthropology, Sec, H Economic Science and Sta' 
tifitics. Also I. A Permanent Subjection of Microscopy, which 
shall elect its own ofTicers and be responsible directly to the 
Standing Committee. Several excursions will be arranged for 
by the Local Committee, and will be announced on their circu- 
lar. Special excurBions will be arranged for the Anthropological 
Section to Fort Anaent, MadisonviUe, and other places of 
interest. The Permanent Secretary of the Association is Prof. 
F. W. Putnam, Salem, Moss. 

The Paris Academy of Sciences ciectedi on June 13, M 
Fouqu^p Professor of Mineralogy to the College de France, a 
Member of the Section of Mineralogy, to fill the scat vacated by 
the death of M, Dele&se 

At the first General Meeting of the Members and the Honorary 
Council of the Sanitary Assurance Association on Friday last. 
Prof Corheld (Chief Sanitary Officer) and Mr. Judge (Surveyor) 
related to the meeting the progress of the Association, and re- 
ported on the work of sanitary inspection that had been done. 
The property which hod been placed on the Assurance Register 
vaned in value from houses rated at 60/. a year, m which the 
total fee to subscribers for report, supervision of work, and 
certificate, is two guineas, to houses rated as high as 700/ a year, 
with proportionately mcreased fees, 'i he Association undertakes 
the inspection of the smallest class of properly, and no fee is 
charged to subscribers for a single hou^e rated at 2Qf., while the 
fee is only half a [juinea for houses rated at 40/ In the discus- 
sion which follon L 1, Sir Richard Temple, Capt. Douglas Gallon, 
and*Mr. Whichcord spoke 'tini gly in support of the objects of 
the Association, and the Council were requested to take steps to 
make the Association a. widely known as possible, and particu- 
larly to call the attention of the proprietors of large building 
estates to the advantages which w ould accrue if the certificate of 
the Association was made essential to the granting of leases. 

The prize programme of the Belgian Academy of Sciences 
for 1882 consists of the following subjects (briefly stated): — 
Distribution between acids and bases, m mixture of solutions of 
salts which, by tbeir mutual reaction, do not produce insoluble 
substances , txpoii of present knowledge of torsion and improve- 
ment of it ; extension of knowledge of the relations between the 
physical and chemical properties of simple and compound bodies , 
dacnption of Selgian Tertiary strata of the Eocene series , in- 
Aaence of the nervous system on regulation of temperature in 
warm-blooded animals ; relations of the pollimc tube to the 
ovum in one or more Phanerogams. Medals of the value of 
600 francs are offered in connection with each question, except 
the third, for which the medal is valued at 1000 francs. The 
time-limit is August I. For 1883 the following three qaeationg 
are adopted .^1. Establish by new experiments the theory of 
reactions presented by substances in the nascent state 2. Prove 
the truth or falsity of Fermat’s proposition : To decompose a 
cube into two other cubes, a fourth power, and generally any 
power, into two powers of the same name, above ihe second 
power, u impossible, 3, New spectroscopic researches are 
required, showing eapeciaJly whether or not the sun conUini the 
easentlal constituents of organic compounds. A gold medal of 
800 francs value is offered for solution of anyone of Ihcse. The 
time-limU is August r, 1883. Memoirs must be written in 
French, Dutch, or Latin, and sent In with motto and sealed 
envelope to the secretaiy, 

Wb learn that M. Plantd, the Inventor of the electneal accu- 
mulator, intends to oigmnise a factory for the sale of his instni- 
ments. M. FUntd considers himielf obliged to take this step iir 
order to show that the principles of his original apparatus are 
sufficient to work them with advantage. It appears that Ihc 


Fmirc accumulators with oxide of lead cannot be loaded except 
by a battery, and that the original lead can be worked by a 
magncto-electnc machine, by takmg some precautions which will 
be described shortly. M Plante is constructing for M. Ti^isandicr 
an accumulator on his original system, which will be used to 
direct a small elongated balloon. It is intended to exhibit it 
m the nave of the Palais de ITndustne m August next. 

OuE Pans Correspondent writes On June lo an interesting 
experiment took place m Paru; A little after mulnight a tram- 
car belonging to the Omnibus Company conveyed Forty persons 
from the Place du Trone ,to the Boulevard Richard Lenoir and 
back at 'a velocity of six miles an hoar The motive power 
was supphed by 160 Faure accumnlators, weighing 18 lbs, each. 
An interesting feat was accomplished, but not quite such as was 
antici)>ated, The work could have been done by two horses. 
The experiment lasted about one hour, and the power of the 
motor, although not exhausted, was much dinunnhed. 

M. Josi CusTODio, Mannha Grande, Leirla, Portugal, writes 
to say that the centenary of the death of the great Portuguese 
Minister, the Marquis of Pomba), is to be celebrated on May 8 
of next year. In connection therewith it is desired to obtain 
in forma tion'about Williams bleiihcns, who founded the first royal 
manufactory of glass in Portugal, under the patronage of 
Pombal. Any information whatever concerning Stephens will 
be welcomed 

We would draw the attention of our readers to the announce- 
ment of the first general meeting of the Society of Chemical 
Industry on the zHth and 29th inst , at the Institution of Civil 
Engineers, with Prof Ro&coe in the chair. 

The Portfolio of Drawings of Living Animals and Plants 
issued by Mr. Thomas Bolton for June, 1 881, is a very creditable 
production, and we are glad to call our readers’ attention to the 
opportunity there is afforded to them by the labours of Mr. 
Bolton, of investigating fresh and living specimens of very many 
interesting forms of animal and vegetable life — for the most part 
of quite microscopical size — and at the faame tune of having, by tlie 
drawings which accompany these forms, an excellent sketch of 
what they are to expect to find, and a short but authentic history 
of what is known about them 

M, Mascart, the director of the French Meteorological 
Service, Is devising a new registering magnetometer, which is 
intended to have all the indications recorded on one roll of 
paper. 

An earthquake shock was felt in Switzerland on 'rhnrsday 
morning last The shock occurred at 12 35 The direc- 

tion was south-west to n >rth-cast at Geneva, and north-cast to 
to south-west at Lausanne, Martigiiy, and Bex. Prof, Morel 
of Morgea describes it as having been for one region very 
intense , it was felt from Marhgny and Bex, in the Valais, to Ihe 
valley of Joux, in Vaud , at Geneva, Chamounix, and all round 
Lake Leman. Its centre was probably m the valley of the 
Upper Rhone, where seven or eight oscillations were distinctly 
perceived, accompanied in many places by subterranean thunder, 
bells were rung, walls cracked, slates dislodged, and chimneys 
overturned. It was also felt at (^smondo, notwithstanding the 
great height of the village above sea-lcvel. A second shock 
was felt some hours later m the same locality. 

Intelligence received at Constantinople on June 9 from Van 
states that an earthquake has devastated thirty-four villages in 
that dutnet. Another shock of earthquake occurred at Chios 
at half-past nine on Saturday morning, earning the fall of 
a Turkish minaret and of several ruined houses In the town. 
Oscillations of the ground are constantly noticed in CroaliL 
Thai on May 19 at 2 a.m. ■ violent shock, lasting three seconds, 
and accompanied by subterranean noise, was obj>erved at GUna. 
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Thtt liiock wu Mt at Agm al»| and at nml other Croatian 
towH. On Maj 25 at 8t2l p^m., an eu-thqnoke was oburretl 
at If atko^ob (DBimatia)4 It iaated eiifaf aoeonda, iln moHos 
WM waife-like, and in a aondl'WCstarlf dvectlon , at 9.45 p.m, a 
fiaoond ODS foHomK At Jbnma no Jcsb than seven difierent 
■hooka were norLevI on the Gaine day ; they wied conBiderably 
in strength, the Ant one ooenrred at 10.15 a, m * ^ 

10.57 P>™- All were accompanied by subteirauean noise, At 
Stagno two violent shocks occurred at 8.23 and 9 3 p.m., and at 
Slano a moderate one at 8,35 p m. On May 22 at 6,15 p.m. an 
oscillation of the ground was observed at Zwickau (Saxony) ; 
the direction was from north east to south-west On May 21a 
moderate shock was noted about 1 1 p m. at Copenhagen and in 
the vicinity. It lasted six seconds. 

Mn. W. SoWEAliY, writing from the BoUnicil Gardena to 
the Times, states that the fresh water jelly* Ash described in 
Nature a year ago by Trofessors Allman and Uay Lankester, 
has reappeared in Ihe Victoria Regia tank m the Gardens It 
U a curious fact that the date of its Arst discovery (June 9, iSSo) 
should be so neni the day of its reappearance — viz June 12 , 
09 d'urlng the winter the tank is cleaned out and remains for 
some months empty 

The numbers of the present year’s issue of our northern 
namesake, Naiu^en, under the recent editorship of the eminent 
Norwegian geologist, ITans F, Reu^cb, continue to provide well 
laritten popular expositions of scientific qiiestiuna. Dr. Leonhard 
Stejneger rehiming to a subject which he had treated of in early 
numbers, conaiden the causes w hich inAucnce the migration of 
birds, which he la disposed to seek pnncipally in the necessity 
onginiUy imposed on earlier generations to seek food by change 
of Localitjii, when the cold m one region, and the beat in another, 
decoyed thm. imallcr animals, or the plants, from which these 
budsf sought their nouru^hment, while the sense once developed 
beeame in process of nine an hereditary instinct. The editor 
describes the working of the telephone system m Christiama, 
where, aiace June, 1880, a central station, in which the work is 
dona by women, has been established m connection with Dr. Bell’s 
Company m New York, and under the direction of Herr Hugo 
Ullltz. The apparatus used is the so-called Blake’s mioophone. 
Herr Gcelmuyden draws attention to the expediency of adopt- 
ing one mean time, vir , that of Chnstiojiia, for all Norway 
The difAculty of establishing one normal time for the whole 
country Ls esf eciolly great in Norway, where, for instance, some 
districts — as Vardo and Vadbo— he further east than Conitan- 
tinople, while the west coast has nearly the same W. long, as 
Marseillev. As one of the curious results that would follow the 
adoption of the time of Christiania ns the normal standard he 
mentions that the midnight sun at the North Cape would have 
to be looked for at ii f M. A colossal pine which was lately 
uprooted by an inundation at Fyhajoki in Oulais, Finland, woij 
found to have 1029 annual rings. The Norwegian Arctic 
Expedition has yielded a new Ash bearing affinity with the 
Otihidiidw, but presenting sufficient difTcrences to justify its 
recognition as a hitherto unknown northern form, for which 
Dr. R. Collett has suggested the name Rhodichthjs regina. The 
entire yield of Ash in the trawl nets at great depths (from 1300 
to 1400 fathoms) was 234 individuals, belonging to thirty-tw^o 
different genera, of which seven had been previously unknown to 
science. 

The deaths are announced of Dr. Jakob Bcmayn, Principal 
Libniian at the Bonn University, and of Dr. Richard Ladi^laiis 
HefecfaJ, Profbssor of Pathological Anatomy at the University of 
Tlenna (the successor of Rokltanski), Both were Afty -seven 
ynorr of age, and both died on May 26. 

The Highbury Microscopical and ScientiAc Society gave a 
rMMr/asTbue at Ifarecourt Hall, Canonbury, on Tb unday, the 
9th Inst., which was numerously attended. 


Thxie 15 a regular mania 111 Pan» at preaenl for publiihiag 
peiiodlaJs connected with elcctncity. A new electrloal weekly 
papv called the Idepkamm has issued its Ant nuipbor j, it is the 
Afdi In eiistanee We are told moreover that tha Arst number 
of another, the EUctropk^ne, will be usned in. a veiy few (lay& 

Mr. Henry Walker has issued a useful tittle "Guide to the 
Popular Natural History Societies of London.” In London and 
suburbs there are twenty such associations 

The coHvfrsaztone to commemorate the Afiieth anmvenary of 
the Harveian Society of London will be held On Wednesday^ 
June 29, at the South Kensington Museum. 

Experiments have been made during the post few days in 
lighting the House of Commons by means of the electric light. 

Seven solar lamps were lighted by electricity about a week 
ago in Pans by a Siemens machine, situated in the matric of 
me Drouat These lamp-^, which are perfectly regular, and 
placed in the most crowded part of the Pans Boulevards, near 
Paesage Jauffroy, have created a sensation. 

The concerts of the Palais Royal will be resumed in a few 
days. 'Ihe gardens will be lighted by no less than eigfiteen 
Jablockhuif lamps. It is intended to place a miniature electric 
boat on the bo^in manned by a little girl. 

The annual Congress 111 conncctioii with the French Society 
of Archsology will be opened on June 28 at Vannea (Morbifaan). 
A long and interesting programme him been prepared for the 
meeting 

The additions to the Zoological Society’s Gardens during, the 
past week include a Chacma Baboon {Cymcephalus porcanus) 
from South Africa, presenled by Miss Agnes Robertson, a 
Rhesus Monkey (A/acfieus etythrans) from India, presented by 
Mr Hamilton Kerr, a Malbrouck Monkey {CercopUhttus cyno^ 
surus) from West Africa, presented by Mr. H. Aylesbury, steam 
yacht Albion j a Common Ocelot {^Fehs pardahs) from America, 
presented by Mr. F. T.eckie , two Common Peafowls {Ptwo 
rrutoius) from India, presoDted by M«. George Stevenson , a 
Le^iser SuJphur-cres'ed Cockatoo [Cacaiua sidIpMurea) from tho 
Moluccoii, presented by Mios Rose Hubbard , three WaxwmigR 
{Amptlxs garrukis), European, purchasal; a Cape BuAalo 
{Bubalus caffew), a Japanese Deer [Cewvus. s^J^a), born m the 
Gardens , nine Summer Dueks spomsa)^ a Jameson's GuU 
{Lams jamesmti), bred in the Gardans* 


GEOGRAPHICAL NOTES 


At Its last mceling the Russian Geographical Society an- 
nounced the nomination of M Yurgens os Director of the Polar 
Meteorological Station on the Lena, and of M, Eichnct wad Dr. 
Bunge as Jus assistanb). The Soaety also voted sums of money 
for trending M. KouznetsofT for the anthropological exploration 
of Tartarian tribes and for M Malakhon^ who goes ta the 
provinces of Vyatra and Oufa for the exploration of caverns and 
of remains of former settlements. 


We And in the TsvesUa of the Russian Geographical Society 
the following information ns to the geodetical work which was 
done by the Russian officers on the Balkan peninsula during the 
last war. The whole of Bulgaria and Kaateni' Roumeiia waa 
covered with a net of Lrigpnouietrical tiiangleii as well u the 


E irtion of Turkey between Adrionoplo^ Dede-agatch, and 
odoBto, and from Yambol, through Adnanople, to Con- 
stantinople and Bourgas, The net goes also Into Setrili md 
along the Danube, the total number of geodetioaH^deteraihed 
spots beinjt 1289 ; for all these snota there were alro mmla 
determinations of heights, The higne'^t determined summits on 
the Balkan mountains are Youmrenfdtkal (7791 feet), end 
Vajan (6217 feet); and in the Rhedope Momtalnei KaeM 
(9&4fr Feet), Harlyk-moolRh and Seikn (hnth 71S9 h^>. 

The longitndca of eleven psincipal towns SiatDva^ 

Timovo, &c,) « ere determined with great aocuncy, and those of 
fifty -seven others either by telegraph or by chronometcrii and 
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thej were choicn m buch a manner ns to determine the infTnence 
of the Balkan chain on the deviation of the pendulum. As to 
the topojffiBphical work, no less than 1331750 square versts were 
mapped during the war, of which 110,500 aciuare versts were 
mapped on the scale of ttvitiii ^he heights of more than 
[10,000 spots were determined, so that there are all necessary data 
for making an embossnient-map of the whole of the mapped 
parts of Roumelia and Bulgaria. 

Dr. Rae sends us the following extract from a letter to him 
from Capt Howgatt, dated May 23, i8S[ — “Our Arclici/bork 
here is progressing, finely, so far as uu' fitting la concerned. The 
yaiUfUiU search vesiiel is to get off early m June, if she BUs up 
her complement of men. For our Lady FranUlui Bay work the 
steam scaler ProUus of St John's, Newfoundland, has been 
secured She la a veS'<cl of 688 tons burden, and ton tracts to 
deliver, with the colony and suiiphc^, one hundred tons of coals 
at Lady Franklin Bay, which will guard against failure in the 
item of fuel, Sihould the cotJ'*>eam not turn out ao well as 
expected The Lompleiuent of men has been made up, and the 
shipment of stores to ht John’s actually commenced, ho there is 
every reason to expect that the expedition will sail from that port 
on July as originally intended. The Point Borrow party is 
nearly filled up, and will be hnihlied this week, 1 believe." 

A SHOR'l time back it was stated that Mr James Stevenson of 
Glasgow had offered to contribute 4000/. on certain condiliniii 
for the con^tmction of a road between LaKes Nyassa and Tan- 
gonyiko. The Foreign Mission^ Committee of the Free Church 
of Scotland have resolved to do their port by estaldishing a 
Btatlon among the Chuugu^ at Maliwanda, a place about fifty 
miles on the proposed Jme of road from Lake Nya^sa. The 
London Missionaiy Society have .agreed to open a dation at 
Zomb^p ^wellty tnile^ to the south-east of Lake Tanganyika, la 
Older to found the Livingstonia Mission's new stations and super- 
mtend the construction of the road, Mr. James Stewart, C E , 
left England on May 13 with three artisans, and another is to 
follow. In the autumn also it is probable that another medical 
missionary will go out to Lake Nyasca. 

By the aid of a correApoadtnt at the Gaboon who wrote on 
March 30 a contemporary has received Lhe startling mtcLligence 
that M. de Biazza “got to StanlcyS Pool from the Ogowe and 
came down the Congo.'’ Some people liuwevcr may be aware 
that this uiformation was made public at the moctingof the French 
Geographical Society on January 21, when M. Duveyricr tried to 
make quite dear what is evidently not yet known at the Gaboon, vu. 
that after he had founded the Ogow^ aud Stanley Pool stabons and 
descended the Congo, the mis&ion confided to M de Brazza by the 
French branch of the International African Association ceased, 
and the two stations, it is well known^ orh to be token charge of by 
M. Mizon and another Frenchman, M. dc Brizza u now engaged 
on an expediLiou for which the French Chambers have made a 
liberal grunt, and in which he will be accompanied by his former 
colleague, Dr. Dallay. Tliese two are to descend the Alima to 
the Congo in a strain launch, and then to make a thorough 
examination of the valley of the great river, part of their object 
being to divert trade to some extent to the The writer 

of the letter from the Gaboon believes that “ Stanley will findde 
Braua established there [7 Stanley Fool] when he gets up.” This 
of course u a nuLtet of chance, as M. de Brazza has now a sort 
of roving commisBion on the Congo, but, no doubt, Mr. Stanley 
will find borne one at Lhe Ntamo station (now called Brazzaville), 
os Messrs. Crudgington and Bentley inFehnuiy found a French 
saigeant and two soldiers there, and by this time posbibLy M. 
Muon oc some one else wdLhave arrived to taka charge. 

In consequence of the success of the preliminary journey 
which Mr. Crudgington and his companion have ju^t mode 
along the north bank of lhe Congo to Stanley Pool, the Baptist 
Misalona^ Expedition will now definitely adopt this route into 
the interior As the result of a long conversation with Mr, 
Stanley on the subject, the party consider that it will be best to 
take advtntnge of nil road os far aa Isangila, and then to place 
a Btecl boat on the river above the foils there. Afterwards 
there will he no huaperehle difficntty in the navigation of die 
river, except perha^ m two or three pTacei where the boat will 
be taken to pieces and carried peat the cataracts. A boat is 
mrw bcinp built for the expedition in EiOndon from the ptans 
and drawings of Mr. Stanley, who has wiDingta affordca the 
party the benefit of his advice and asiiitanoe, Tne adoption of 
this plan will obviate the necessity for [ airing through the connlry 


of the Irnublesome Bnsundi, nnd will materially hasten the pro- 
gress of the expedition 

Herb Ernst von Wartegg, ihe well-kaowa Lra- 

veller, has JubL reUiined to Europe fiom Africa, where ha went 
up Ihe Nile, and then Lrossed lhe desert between Lhat uverand 
the Red Sea, making important cxcavaliona and distovcries d 
ancient Egyptian remain'*, among which were a very inbeceaiuig 
'^aTcophauus, pottery, iitatuory, &c He rcccnlly gave a lecture 
before the Geographical Society of Abace-I oraine at Metz, 
exhibiting several hundred photographa and ethnographical 
objects. Some time ago Herr von Htr^sc Wartegg was elected 
Honorary Member of the Royal Belgian Geographical Society 
and CorrcvpondiTig Member of the Geographical Society ol 
Metz His hravdllTig companion. Dr Theoaor Hocmer, has 
gone From Suakin to KassalU, and from there through the 
Kunama country to Massawah. 

In the Colimus n>»d Indta we find some, parbculacs respecting 
a projected ex|>editioa fiom New Zealand lo New Guinea for the 
purpose of exploration and eventual colonualioa. Tho pro- 
niuters two years ago made a prehmiuary voyage there in thfl 
CtfuruTf vhich For various reasoiLs was nuk particuUrly fortu- 
nate, but from Lheu pa'-L experience they now Feel certain of 
succesa. The Courier then visited AsUiilabc Gulf, i-n the north- 
east coast, and the natives were found very tractable and dis- 
posed to trade. Scented wood» were met with in abundance, 
and tobacco .and sugar were seen under cultivation. Mr. R. 
Mills, who was with this expedition, has brought away with 
him numerous view^ taken on the ^pot, which give a good idea 
of the nativcj and the a,spect of llie country 

Letters have been received at Vienna from the African 
traveller, John Freiherr vou Muller. He intcncLs to penetrate 
into the district south of Fazoglu and Fada/i, which hitherto 
have never been visited by any European, The geograjilucal 
problems to be solved in these parts arc the discovery of the 
bifurcation of the bobat River (a tributary on the right bank of 
the White Nile), vhich woh sus})cctcd by Karl Killer, and also 
the discovery of the problemaiical Zamburn and Banngo lake^, 
The general circumiitances m these districts do not jiulify the 
hope of success being oversangume , yet Freiherr von Muller 
hopes safely to reach the Indian Ocean at Mombassa or Bagamoyo 
on his return journey, 

On Monday last week Dr Avc-Lallemant debvered' a lecture 
to the members of the German Atlienxum, Mortimer Street, on 
the Onnocco River. The lecturer spoke mainly from personal 
observation, and the lecture was a highly intcrci^ting oue. 

A GENERAL Congrcv of German geographer*, presided' over 
by Dr Ndchtigsl, met in Berlin hist week. The second volume 
of Dr. Nachtigul’s work on the Sohon and Sudan is expected 
shortly 

Lieut Bove has just returned from the Argentine RcOTblTc, 
where he has been making arrangements for the projected expe- 
dition to lhe Antarctic regioni, Tlie Geographical Institute of 
the Argentine Rei ublic has unaniDiousIy voted 2000 ‘Cudi for the 
enterprise. As soon as the Italian Government has arranged 
the niplouiatic affairv of the expedition with tfic Argentine 
Republic, Lieut Bove will return Lo Buenos Ayres, 

Heft vi, of MdthailHngtH. comaencas wuh an 

mlercbting aiticle 011 the Greatest Quaatily oC RainUL in 
One Day^ by Dr. 11 . Ziemer. Letters from Dr. Ju^cr give 
intsrcating details canseriung' hu sojourn m the Niam-hhoxn 
country, and an article, with map, on East Griqiu Land and 
Pondn Land brings together recent infrirmatiau oiz these regiouSi 
Another article gives Uft looduig eesolls of sons ucciit joumeys 
m Arabia, 

No 4 of the Mkih^lrnnMH of the Vienna Gengraphical SocMy 
contains an account, by Dr, Emin Bey, of hia journeys m thn 
Upper Nile Repon , and Joh, Ritter Stef v VHnovo hiu a long 
paper ou the ■'ide-courses of rivers. In No. 5 Dr. Hohb has a 
useful piper on the indubtnal aspect of Austrim explontion ; 
Dr. Jettel wntes on the scientific ejrpTonrion of Bosnia and 
HorzegovinB ; and Lieut. Rreitner on tbe Amos. 

The murder is reported of aa Italian explocing party m the 
Danakil country. According to the latest Ezom Adan^ 

the party was composed of the traveller Glulietti, and an escort 
fiirnishcd by the oommander of tke vOMef stattaaed lE AssaL 
The party, whose object is stated to have been irientific and 
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oouuiiercul, left Beilul last April to explore the source of the 
GneliniA. Four days distance from that town they were attacked 
and slain by the natives. Signor Giulletd was well known for 
the difficult journ^ he accomplished from Zeila Haw He 
was asked by the Geographical Society to explore the interior 
of the west coost of the Red Sea. At first a journey to Lake 
Aussa was contemplated, but obstacles arising, the plan was 
changed for an expedition into the Assab Gillas country, 

At the meeting of the Geographical Society on Monday last 
Capt. W. J. Gill, R.E,, read some extracts from a long account 
of his explorations in Western Szechnen, which has lately been 
sent homo by Mr £. Colbome Baber, now Chinese Secretary of 
H.M. Legation at Peking. The extracts chosen dealt chiefly 
with the amusing side of Mr. Baber’s journey, but the paper, 
nevertheless, contains abundance of sohd information respecting 
the extreme west of China, and, as Lord Abcrdare stated m his 
anniversary address, Is considered by competent judges to be a 
noteworthy contribution to our knowledge of Asiatic geomphy. 
The moil valuable part of the extracts read is probamy that 
respecting the almost unknown Lolo country, in the neighbour- 
hora of Ning-yuan-fu. Mr. Baber sent home copies of some 

K ges of a Lolo manusenpt, no specimen of which, we believe, 
s ever been seen in Europe before These have been sub- 
mitted to the well-known scnolar, M Temen dc la Couperle, 
who gave the meeting a brief account of the results of his exa- 
mioation of them Mr, Baber’s paper will be published by the 
Society, together with the valoaole cartographical matter which 
accompani^ it. 

M. AND Madame Ujfalvv were to leave Simla for Kashmir, 
viA Kangra, on June 6. From Kashmir they hope to penetrate 
into ThiMt and Central Asia. 

The death is announced of Mr. Andrew Wilson, author of a 
well-known book of travel in the Uiuialayos, The Abode of 
Snow." 


SOLAR PHYSICS^CONNEXION BETWEEN 
SOLAR AND TERRESTRIAL PHENOMENA » 
11 . 

T N my last Lecture I alluded to the compUcated penodicity 
^ wmch sun-spots exhibit. It is right here to quote the 
remark of Frof Stokes, that until we have apphed to aohr 
phenomena a sufficiently ngid analysis we are not certain that 
this apparent periodicity will bear all the marks of a true 
periodicity. It cannot however be denied that solar phe- 
nomena are roughly periodical, and this apparent periodicity 
has influenced observers in thmr attempts to search for a 
cause. There have been two schools of speculators in this 
interesting region, ’consisting of thojc who imagine a cause 
within the sun, and of those who imagine one without. Ihe 
former may be right, but apparently they cannot advance our 
knowledge much. We know very little of the intenor of the 
snn, and no one has yet ventured on any hypothesis regarding 
the madui operafuh by which these strangely complicated and 
roughly periodical surface phenomena may be supposed to be 
producea by the internal action of the sun itself. 

Those Who maintain the hypothesis of an internal cause are 
apparently driven to it by the d nnlikelihood of anv cause 

operating from wthout. No doubt we have around the sun 
bodies, the motions of which are strictly periodical, such as 
planets, comets, and meteors, bnt they are relatively so small and 
so distant, that it seems difficult to regard them as capable of 
producing such vast phenomena as snn-spoti. 

There is however this difference between the two hypotheses 
—those who assert Internal action cannot convert th^r yiewi 
Into a working hypothesis* On the other hand, those who look 
to external sources cun take the most prominent planets^ for 
instance, and endeavour to ascertain whetner as 1 matter of fact 
the behaviour of the sun with regard to spots is apparently 
bifluenced by the relative positions of these. Attempts of this 
natnre have been made by Wolf, Fntz, Loomis, Messrs. De La 
RaC| Stewart, and Loewy, and others. These attempts have 
bean of two kinds. In the first place observer! have tried 
whether there appear to be solar periods exactly coinciding with 
c e rt ai n well-known planetary periods. By this means the 

" Lectun m Uia Coma oa Solar Phyiici at South K»iin|ton , daliwvd 
by Pna Balfour Stnait, f R B., Apm 37 Centimied from p. up. 


following results have been obtained by the Kew ohservera 
(Messrs. De La Rue, Stewart, and Loewy) 

(j) An apparent maximum and minimum of spot energy 
approximalely corresponding in time to the perihelion and 
apnelion of Mercury. 

(2) An apparent maximum and mininmm of s[wt energy 
approximately corresponding lu time to the conjunction and 
opposition of Mercury and Jupiter, 

(3) An apparent maximum and minimum of spot energy 
approximately corresponding m time to the conjunction and 
opposition of Venus and Jupiter. 

(4) An apparent maximum and minimum of spot energy 
approximately corresponding in time to the conjunction and 
op^iosition of Venus and Mercury. 

Mr De La Rue and his coUeagueii make the following remarks 
upon these results — 

There appears to be a certain amount of likeness between 
the march of the numbers in the four periods which we have 
investigated, but we desire to record this rather as a result 
brought out by a certain speafied method of treating the 
material at our disposal, than as a fact from which we are at 
present prepared to draw conclusions. As the investigation of 
these and similar phenomena proceeds it may be hoped 
that much light will be thrown upon the causes of sun-spot 
periodicity." 

I may here mention that within the last month 1 have, in 
conjunction with Mr. Dodgson, applied a method of detecting 
unknown inequalities with the view of seeing whether there are 
any indications of an unknown inequality 111 sun-spots having a 
period near that of Mercury, and I find there are indications of 
such an inequality having a period which does not differ from 
that of Mercury by more than about three -hundred tbs of a day. 
Besides the four periods above mentioned the Kew observera 
have, they think, detected evidence of a periodicity m the 
behaviour of spots with regard to increase or diminution de- 
pending apparently on the positions of the two nearer planets, 
Mercury and Venus. The law appears to be, that as a portion 
of the sun’s surface 11 carried by rotation nearer to one of these 
two influential planets, there is a tendency for spoU to become 
less and disappear, while on the other hand when it is earned 
away from the neighbourhood of one of these planets there Is a 
tendency for spots to break out and increase. 

The Kew ol^ervers regard this latter species of evidence ti 
being well worthy of a more exhaustive discussion when the 
sun-spot records are more complete. I have already mentioned 
chat the chief difficulty in attnbuting solar outbreaks to con- 
figurations of the planets is the comparative smallness and great 
distance of these bodies, so that when we reflect on the enonnoui 
amount of energy displayed in a sun-spot wc cannot but have 
great difficulty in supposing that such vast phenomena can be 
cansed by a planet like Venus, for instance, "that la never as near 
to the sun as she is to the earth. But this difficulty depends 
very much on what we mean by the word '‘cause." if we 
mean that the planets cause sun-spots in the way m which the 
blow of a cannon-ball or the explosion of a shell causes a rent 
in a furtificition, the hypothesis is certainly absurd. But if we 
only mean that the planets act the part of the man who palls 
the trigger of the gnu, the hypothesis may be unproved, but it is 
no longer abaurd. For we have reason to believe that there 
may be great delicacy of construction in the sun's atmosphere, 
in virtue of which a small came of this kind may produce a 
very great effect. 

We may therefore believe it possible that planets may act 
in this way on the sun — the energy diiplayed in a spot being 
however not denved from the planets, but from the sun itseu, 
just as the energy of a cannon-ball is not derived from the man 
who pulls the trigger, but from the explosion in the gun, 

All this la chiefly historical, and it leads to a very intercitlAg 
query. If there is such an action of a planet on the sun, must 
not tms have a reaction ? If the earth influences the sun, must 
not the sun simultaneously influence the earth 7 Perhaps 10 : 
nevertheless it is not an inflaence of this kind which I dial! 
now bring before you. The sun is periodically stirred up— no 
matter how— and being stirred up tnere is an increase in the 
light and heat which are radiated to the earth, This affects the 
meteorology of the earth, and alio Its magnetism, after a method 
which, if we do not fully understand It now, we may uUlmatdy 
expect to comprehend. It is this kind of influence, and not 
an occult action, of which I shall now bring the erideacfl 
bef OK you 
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And first of all let me speak of the bUn’s influence on the 
Qumnetum of the earth. 

Suppose that the chief obaerva* oriel of the world have each a 
vaultj and that in this Tault a magnetic needle la delicately 
snipended. Wo may imagine the lun to be shut out altogether, 
the only light being that of a lamp which enables us to record, 
either photographically or othera isc, on a magnified scale any 
small oscillations of the needle. The vault may be supoosed to 
be EuffiuentJy deep down to be practically umnfluenceu by the 
heat of the sun, so that it will exhibit no difference in tempera- 
ture between noon and midnight Finally there must be no 
iron or steel about the place, or anything which might affect the 
needle. Now uuder tkcbe circumstancea you would naturally 
imagine that the needle would be jierfectly stationarVi always 
pointing m the same direction. Such, however, la not the case — 
it does not move very greatly, but nevertheless it clues move, and 
its position depends on the hour of the day, or, in other words, 
upon tlic hun '1 he sun cannot heat the chamber in the least, 
nevertheles*! it can influence the magnet, and we might even tell 
m a rough w ay the hour of the day by noting the position of 
the needle. In this country the needle attains one exLieme ui 
its daily progress about hve or six m the morning, and the other 
about one or two in the afternoon, and the difference in position 
of these two extremes is called the diurnal range of magnetic 
dechnalion. Here then we have a magnetical phenomenon which 
depends upon the sun, and which does not take place simul- 
taneousTy at the various obaervatones of Che earth, inasmuch as 
the sun travels from east to west, ao that when it is six in the 
morning at one place it may be midnight at another. 

In the next place, we have abrupt magnetical changes analogous 
to the well-known abrupt meteorological changes, and bearing the 
appropriate name of magnetic storms. 

A magnetic storm is not a mere local outbreak, but is felt 
simultaneously at all the various points of the eartji's surface. 
The various needles in the various vaults of which we have now 
been speaking will all be affected at the ^ame moment of time, 
and wul be found to be osciUaling backwards and forwards lu a 
disturbed state. It thus appears that diuruol ranges and 
ma^etic stoims are two distinct phenomena 

To begin with diurnal declination ranges These have, as their 
very name implies, a connexion with ihe hour of the day, and 
hence with the pmsition of the •■un. Again, in middle latitudes 
declination ranges are greatest m summer when the sun is most 
powerful, and leaiit in winter. Lament was the first to observe 
the signs of a long period inequality in ihe yearly ineani of the 
Munich diurnal declination ranges, and in 1852 Sir Edward 
Sabine succeeded m showing that this inequality fullowed that 
of sun-spots previously discovered by hchwabe, maximum ranges 
corresponding to years of maximum sun spot*, and minimum 
ranges to] years of minimum '^un-spots. In the same year 
Dr, Wolf and M Gautier independently remarked the same 
coincidence. 

Dul there is more than a mere general corre*>pimdence between 
t{iese two phenumena, for Jt is believed that all inequalities of 
sunspots, whether of long or short period, are accompanied 
by corn spending changei of declination range, a large range 
invariably accompanying a large number of spots Perhaps 1 
ought to lay a large range foilowiog a large outbreak of spots, 
for the solar phenomenon leads the way and the magnetic change 
udlowB after it at a greater or less interval of time. I may odd, 
we have some evidence which leads us to suspect 
tb^Bt particular states of declination range, like particular slates 
of ivealhcr, have a motion from west to cost, the magnetical 
weather moving faster than the meteorological. From a pre- 
limino^^ investigation which I have made, I even think there 
be a possibility of forecasting meteorological 
weather by means of magnetic W'eathcr five or six days before. 
It will be noticed, that as far os declination range is concerned, 
JTO have DO evidence of a direct magnetic action of the sun upon 
the earth, but we have, ‘‘on the other hand, evidence that the 
mVietic effect, Uke the meteorological, lags behind the cause in 
BUim a way that we are indined to attribute Uie magnelic as 
well as the meteorological phenomena to the heating effect of the 
lUn s rays. " 

Let us next take magnetic storms, Yhese, as w e have seen, 
aAct the various stationi simaltaneously, 10 that the magnetism 
change as a w^Ie, and m thu respect 
they ore very different from the oidinoty diurnal oBcillmtloni of 
the needle. Never thelesSf equally with declination range*, meg- 
nctlG stormi appear to depend on the state of the sun. In 185a 


Sir Edward Sabine showed that m those years when there ore 
most bun spots there are most magnetic storms, while, on the 
other hand, years of mmiinum sun spots correspond to a 
nuQiiiium number of such storms The late John Allan Broun, 
an enuncjit magnelician, has given reason-^ for believing that the 
greater magnetic disturbanceis arc app,irLully due to actions 
proceeding from particular meridians of the biin \ this when 
verified will be a fact of the greatest importance 

Again, Prof. Loomis of America, from a discussion of 
135 cases of magnetic disturbance, concludes that great dis- 
turbances of the earth's magnetism arc accompanied by unusual 
disturbances of the bUn’s surhice on the vc^ day of the magnetic 
storm. It might at first sight be thought from this last observa- 
tion that a magnetic storm is due to i>ome direct magnetic 
influence proiiagated from the sun to the earth, and accom- 
panying a rapid development of spot^f, tbe inflitence being thus 
very different from that which may be supported to cause varia- 
tions m the magnetic range. But 1 du not see that this result 
follows from Prof Loomis' ulservations There is, 1 think, 
evidence that llic earth before a magnetic storm is 111 a critical 
magnetic stale — out of relation to its surroundings — and hence 
a sudden solar oiitbur^L u ay be the iminLdi'ite occasion of its 
starling off. But I fail to see any LVidencc that the influence 
received fiom the sun on such occasions is diffcicnt in kind to 
that which affects iiiagnc ic ranges Fur we know that magnetic 
storms occur most frequently about the ciiumoxes, or at those 
times when the sun is crossing the equator. Now were a 
magnetic sLoriii pioduccd by a niagaelic influence immediately 
proceeding from the sun, it would be difficult to understand why 
there should be any marked reference in magnetic storms to 
cerlain months of the year 

When the magnetism of the earth la in a disturbed state this 
may of course be rendered visible by means of the osciUatiom 
of a delicately suspended magnetic needle. Nevertheless there 
are associated phenomena of a very conspicuous ch'iracLer which 
vividly impress us with the reahly of the occurrence. One of 
these lb the aurora — displays of which invariably accompany 
considerable magnetic storms, on which occasions they may be 
witnessed over a large portion cf the globe 

Another of these is the earth currents which on such oc- 
casions affect all telegraphic lines coiinected with the earth. These 
earth currenU are automatically registered at Greenwich by the 
Astronomer Koyal, and their pecuLanty is llmt during magnetic 
storms they are very violent, passing rapidly and frequently 
backwards and forwards between positive and negative 

We come now to the meteorological effects produced by the 
variable state of the sun's surface. More Chan ten years ago 
Mr, Baxendell of Manchester pointed out that the convection 
currents of the earth were apparently altered by the state of the 
sun's surloce, and smee that Lime thu pecuhar connexion between 
the sun and the earth has been investigated on an extensive scale 
by observers m v^irious portions of the globe. Dr, Chorln Mel- 
drum of the MauriLius Observatory was one of the first pioneers 
in this important branch of inquiry. In 1S72 he showed that 
tbe rainfalls at Mauritius, Adelaide, and Brisbane were greater 
generally m years of maximum than in years of minimum sun- 
Bpotx Shortly afterwards Mr. Lockycr showed that the tame 
law held for the rain&lls at the Cape of Good Hope and Madras. 
Dr, Meldrum afterward^; took twenty- two European observatories, 
and found that the law held in nineteen out of the twenty-twro. 
It would however appear from the observations of Governor 
Raw son that at Barb^ocs, and perhaps other places the maxi- 
mum rainfall does not coincide with the maximum sun-spot 
years. As locality has a very great influence upon rainfall, it 
might be top posed that by memunng the recorded depths of 
water in large nvers and lakes we shoiud be able to integrate the 
rainfall over a lam area, and thus avoid irrcguloritiesi due to 
local influence. Thu too has been attempted In 1873 Gu&tav 
Wex examined the recorded depths of water in the Elbe, Rm^ 
Oder, Danube, and Vutula for uie six sun-spot periods from 10^ 
to 1867, and came to the conclusion that the years in which the 
maximum amount of water appeared in these nveis were yein 
of maximnm sun spots, while the minimum amounts of water 
oGGUired during the ) ears of miuimum sun-spots. 

In 1874 Mr. G. M. Dawson, in America, analysing the Ac- 
tuations of the great laket, came to a similar conclusion. Inu 
leads me to a very practical and important part of the snbjrat. 
In countries such u oun we often suffer from excetsive raliualL 
and ire rarely incommoded by cxoeulve heat ; but in hot coun^ca 
luch os Indu t deficient ninrall means a dearth, or even a famine. 
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Wa 4 ai boen braa^t promimtly M om hi of late yeui br Dr. 
ifaiiAv, DiroctofwCrtDeMJ «f SUbiUci m Indio, who hm eLowii 
H ut f giidin are moat fiequent at Midru about the yean of 
iM^ODUB lun- ifh TCBW which iroR likewiie asiocuted with • 
dnniwABd rntofall 

Ifl ouDuniog up dtt rainfall evidaiue'wc ought to bear in mnd 
tM 4 he direction u well u the mtenoity of Ihe earth’i convec- 
tion currents is ao doubt altand by solar vormbihty And if 
IM M. the ttse lime reflect how very local rainfall iS| we caimot 
speot Ibt the mdc rule rcgaidnig it should hold for ail the 
mtkaui oUtioiu of the earth's lurfoce. But on the whole there 
■ppaa to ne to be evidence that we have noit rainfall dunng 
■Mt an-opofea. Of course we know iutle or nothing of vona- 
tamiaihe nnfall at sea. 

1 hove already mentioned that the magnetic storms of the 
Mcdi ore moat frequent dunng years of maoimum lUQ-ipotB, 
and the very some thing may be said of wind-iitorms. Dr 
liaUmm hoa found that mere ire more cyclones in tbe Indian 
' in years when there arc most sun-apots, and fewest 
cydonrs in yoan when there ore fewest sun-spots. M Poey 
hM fTored a oimilar coincidence between the humcones of the 
Welt India and 'the years of maximum sun-spots, and I 
hdiwve that a iinular concluaion has been arrived at with 
ngnd to the Inhoons of the Chmese seoji, 

la 1B77 Umny Jenla of Lloyds and Dr. Hunter found 
thd the percentage of cooiolties on the registered vesseL of the 
Umtod Ki^ am was 17) per oenL greater during the maKiniiim 
two yooTk than ’daring the anuiimiim two years in the common 
iB^pot cycle. 

We aioy thoefore imagme that the wind os well as the rain of 
the earth la moat violent during year^ of maximnm sun-.spots. 

We oome amv to the pressure of the iir, If there were no 
fan the premn re of the air would ultimately distribute itself 
aqnally wmare it is now unequal. This inequalitv no doubt 
rnmOHd. by the sun, oad we should expect it to be nrast pro- 
■ouBoed when the mn has mort power. It is also diflierent in 
anooHr and winter. In sunmer we genially And a luw baro- 
meter m the centres of g r eet caatments, and a high^ barometer 
over the sea , while dunng winter we have the converse of this, 
or a high barometer over cootmentb and a low barometer at lea, 
1 tkiak It likely that the true rdotioa between the vonatioiia of 
and nf barometne pronure will ultimately be dcs- 
ouvwnd by means of the odmicalik ireather-maps of the United 
States; neanwhile, however, especially sn India, something has 
already been done in this direclion, 
tf we TCgaid the dumhubOn of isol»anc hneb, that is to say of 
Inea of equal barometric preamre, wc shall knd that the luo- 
MiBayn ngion is one which for tbe mean of the year haq a 
Mometric prenure probably below the average. Now dunng 
yena of powerful solar action we might imagine that thii 
poonlinTity would be increued. But this is precuely what nil 
Ike Indma observers have found for years wiih most sun-bpots. 

On the ether hand Weatern Sibena in the winter season has 
a piCBwe decidedly above the nrerage, and wre should therefore 
fauguie that during yearn of powerful noUr action the winta 
piMure would he partsoularly high. This again 11 the state of 
things that Mir Blonford has found in his discussion of the 
Rnmian stoiioas bo eorrespoad with years of most sun-spots 
It thoirfaK ippeari to me that tbe borometne eyideoce ns far 
oa It goei ii favourable to the belief that years of maximum sun- 
spots «ce yars of gRateSt solar power 

I come BOW to oonsider tbe question of tanperature. Mr. 
BBemUl wmi the first to aonoinde that the diitribuLion of 
tmapemtare under diflerent winds, like that of barometne prei- 
mre, b wery ncnithly loflueiiced Iw Ibc changes Which takeplsce 
m lokr activity. Id iflyo Pro£ Plasa Sm3rth published the 
Moults of oboervatimis made from 1837 to 1869 with thermo- 
DMtori aakin the rock at the Royal Observatory, Edmbuigb. 
He eonefaded fnm these that a. heat wave occure about every 
elevm yean, its umunHim slmbtJy log gmg behind the minimum 
Of the «u-B|)ot cyclt, la ,1671 Mr, £. J. Stone examined the 
tMpcrmfcue obaavotions rcoorded dnriof thirty years at tbe 
^{ieof Good Hope, aad come to the oodcIiiiiob that the lame 
cause which leads to on annros of nmoa lempentoN at 

thi Capa lands eqasUy to a dissipation of ina-ipoti. Dr, W. 
Kdppeii In 1873 dmcnoicd at gMt lomth the ommexioa M 
I min-epdis and tonatriol rnmfirrihim, and found that » 
npus'toam 


thaMpusI 


a^poii ; while to the 


faUya year befon 
beyond the 


ocmai two Toora after the adotoiam. The regularity 


and mogtotnde of the tompemtiiM wave is most otiangly marked 
in the troplcB, 

The temperalure evidenoe now given opneon at first fight to 
be antagonistic to that denved from the other elements, both of 
mognetum and meteorology, and to lead ui to conclude that the 
sun heats us most when thve are fewest spots on its suifooc, 
This conclusion will not, however, be strengthened if we discuss 
tbe subject with greater mmutenen. Scientificatty, we may 
regard uie esitk as ni engine, of which the sun is the furnace, 
the 'OifBatonal regions the bofe, and the polar regtons the oem- 
denser. Now this engine works in the folio wing manner. Hoi 
air and vapour ore amed along tbe upper regions of the itmo- 
sphere from the equator to the poles means of the antbtnde 
winds, while in retum tbe cold polar air is carried slong the 
surface of the earth from the poles to the equator, forminr what 
is known as the trade winds Now whenever the sun's heat Is 
most powerful, both trades and anti-trades should, 1 imagine, 
be most powerful likewise But we live m the tndes rather 
than in the anti-trades — m the surface currents, and not in the 
upper currents of the earth's atmosphere, When the sun is 
most powerful, therefore, is it not poskible that we might have a 
particularly strong and cold polar onrrent blowing about us? 
The Fame thing would happen in the cue of a fmnace-fire — ^the 
stronger the nre the odotc powerful the hot draught up the 
chimney — ^the move powerfnl also Che cold draught from without 
along the floor of the room. It might lh« f jIIow that a man 
stanmng in the fumaoe room near the door might be chilled rather 
than heated when the furnace itself was roaring loudest. In 
fact temperature is a plienomenou dne to fluny causes. Thus 
a low temperature may be due 
(1) To a deficiency in solar power. 

i 2) To a clouded sky. j 

3) To cold rain 
U) To cold winds. 

(5) To cold water and me. 

^6) To cold producad by emporatioii. 

(7) To cold prodneed by radiation. 

Now Mr. BLanford, the Indian obserrer, has reoently ifliown 
that a low temyierature of the air and soil is iccofiipanied in the 
staLiois which he has ocummed by a copious rainml and by a 
large numbff of douds. If therefore wc regard a high nintall 
05 the concomitant of many sun-spots, we must not be surprised 
if this 11 sometimes ageompamoa with t low temperature, nor 
hastily conclude from this lowermg of tom pern tnre that tbe sun 
i> less rather than more powerful. Considerations of thi'; nature 
have induced me to tbinic that the true ooimemon between sun- 
spots and terrestrial temperature ib more hkely to be dwcov e r ed 
by a study of short-penra inequalities of sun-spots than I7 that 
of the deven-year penod in which there is time enough to cnange 
the whole convection byitem of tbe earth, I have accordingly 
discussed at some length two prominent sun-spot Inequaflties in 
short periods (about twenty-four days), and endeavoured to see 
in what way they affect the terrestnal temperature. From this 
It appears that a rapid increase of sun-s^s is foHowed in a 
day or two by an iiicraaN of the diurnal temperature range at 
Toronto Ko.v an tucrene 'Of diamal temperature range surely 
denotes an uoreaie of solar energy, nn I we are thus led to 
associate au inercooe of solar heat with a large development of 
spoil. 

1 have thus brought before you a quantity of evidence, chiefly 
indirect, lending to prove that the sun's rays are moat powerful 
when there are moat spots. Bnt yon will naturally avk why 1 
have not giren you any direct evidence on this point. Is h not 
possible, you ask, to measure the direct heating effect of the 
sun's rays, 10 us to decide the question without Anther dremn- 
locution ? Now, strange to say, this fais uot been done. 

We call an inslTumeat that meoiura the sun’s direct mAaence 
an actinometer, and I will now briefly allude to two such In- 
struments, one for meaimiing the chemical effect of ths nn's 
rays devised Ire Dr. Roscoe, and another for meaHurlng the 
heating effect or the sun^s rays, de vised by myMlf. (The keturer 
ho^ derenbed the node of action of these actinometeri.) 

But the use of such instruments is rather a proUem of the 
future than of the past. Hitherto it cannot be uid that w« have 
detontimed by oi^sil observation whether the sutfi nys ure 
move wosreriul or tew ■powerful wt times of muriumi nm-ipots. 1 
mae, iiowevar, quote the mctineasetilcal observation mBde in 
Ivdia at Bfanoaree and Dehra by Mr, J. D. N. IfenneHey as 
ooafirmfaiff, so fv oi the evidenoe goa, the hypothesis of 
greater solar energy at mnimum than it tninim am epochs. 
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My tnutis that ior the falore India wiLL throw greai h^ht 
upon the pioblam we ore now discussing. We have a diatin- 
gwbed meteorologut, Geoeral Strachey, oi member of the 
Council of India, we have General Walker and the tri^oiio> 
metrical tnuvey staff) and we have Mr Dlandford and the vanouH 
metoorolosicol and magnetic observers of India, and 1 am glad to 
think that oathcr solar nor actinometnc obaeryations art likely 
to be forgotten. 

Let me now briefl/ recapitulate the cooclusioiia we have 
coac to 

In ny hnt Itclure 1 cadeavoured to bring before you iheo- 
rehcml grounds for Imagining that the iun is most powerful when 
Uurc are most spots on its surface 

This has been suj3ported by the evidence of a meteorological 
nature derived from these obswatiuns of rainfall, wind, baro- 
metne pressure, and temperatuic which have now been discu^ised, 
oud likewise from such octinometru; observations as have been 
mode m Mussorree and Dehra. With regard to magnelical 
obMTvalions, W'c have the fact tlut diurnal dcclinalion mngcb 
are largest in tunes of maximum sim-spoLs, and that on such 
occaaions wc have Ukcwiae a great number of niAgncUc blorms 
aacoin|}anied with earth currents and displavs of the aurora. In 
Eite we have most magnetic activity when there ore mobt spots. 
There may perhaps be some doubt as to the exact method by 
which soltf phenomena affect the magncLl^m of the eaith, but 
w« have already hypotheses from tvio di'.tingiiishcd phyaicistfi, 
the late Prof. P'orada^ and Prof. Stokc'-, while others have 
likewise been engaged lu similar speculations 

Thus we may hope that eventually the truth m ill be attained. 
Moon while however we may conclude that the earth Is most 
active both meteorologically and magnetically when there are 
most spots on the sun’s surface And if this be so, who will say 
thnt this is not a problem of great practical os well as of great 
Ikeoreticol importance 7 


ON CAS SUPPLY BOTH FOR HEATING AND 
ILLUMINATING PURPOSES'^ 

\^HEN, within the memory of Imng men, the gas-burner 
took the jdace of the time honoured oil-lamp, the improve- 
iwnl, both JW regards the brilbancy of the light and the con- 
veiro nce of the user, was so great that the ultimate condilion of 
pnfectioii appoiTed to have been reached. Nothing apparently 
Amained fur tlie engineer to effect but improvements in the 
details of the works and apparatus, so that this great boon of 
Mdem times imgfat be utilised to the largest extent. It is 
only m recent years that much attention has ben bestowed 
upon the alilisntion of _by -prod nets, with a view of cheapen- 
ing the Cost of production of the gus, and that the eow- 
■mer has become olive to the importance of having u gus of 
hl^ iHuminnting power and free from nauseous eomtitucnte, 
neh ns biiulphidic of carbon, thus providing a gentle stunulant 
for steady progress on the part of the gas-works manager. 

This condition of steadiness and comfort has been somewhat 
radely shaken by the introduction within the lost year or two of 
the electric light, which, owing to its greater briUiaocy and 
cheapness, threatens to do for gas what gas did for cul half a 
century before The lighting of the City of T.ondon and of 
many public lialls and works furnishes indisputable proof that 
the electric light is not an imaginary, but a real and fonaidable 
competitor to gas as an illummant, and it is indeed time for gas 
engi neers and mauageni to look seriously to their position with 
ngaid to this new rival , to decide whether to meet it as u foe, 
■nd contest its prom^ inch by inch, or to accept ut once the 
new condition of things, conceding the ground that ovnnot raa- 
Binably be maintained, and to look about m search of inch 
compensating fields os may be diKoverod for a continuation or 
nteiufion of their labovs. 

For m^wn part I present myself before you both oi u rrvol 
j anval, because 1 am one of the promoters 
OT dectrtc [Humlnation, and ms a friend, because I have advocated 
■ni ratended the use of gu for heating purposes dunng the lost 
^ BO means Jis; o^ to rtlinquish my 
odTOctcy of gai bofli u an illuminating and os a hcabiig agent, 
^^knig as a m engineer, I slmuld be rariisr dwp o esd lo regard 
mclMtnc light as a welcome inoeativa to fresh eiertim, oen- 
-- Jy . ttmopatiiig adrievemoits tre the use of gai wind wosid 
pvmbiy have been long postpouod under the contiiued r^ a e w 

* Papir read befDTt thB Bnriili AiMdarien of Gas Manaim at HnilDr- 
haw. /on. t4, by C W. Siameoj, D.C L., r,R 8., Qvil ^ I 


of a monopoly. Already we obaeive, both lu our thorough- 
fares and in our apartments, gai 4 iurncrs producing a brighter 
and more powerful bght than wah to be Mn previouily , and 
allhongh gas will have to yield to the electric light the illmBiDa- 
tion of our lighthouses, hollb, and great thoroughfares, it will be 
in a pobiLioD, 1 believe, Lo hold lU own as a damesLic illumuiant, 
owing to Its great convenic ice of usage, and to the facility wiih 
whiUi It can be sulvlivided and regulated. '1 tie loss which it is 
likely to susbiin m large appliances u an illumiiiaut would be 
more than comjiensated by its Uiic a heaiing agent, to which 
the attention of both tiie producer and the consumer has latterly 
been largely directed 

Having m the development of the rogciierativc gaa-furnane 
had exceptional oppurlumtiCE of reoagnisiiig the many advantnges 
of gaseous over solid fuel, 1 ventured, os early as 1863, to propose 
to the town Council of Uirminghain the entalilishment of works 
for the difitnhution of heating gaa throughout the town, and it bos 
occurred to me Lo take this oppdilunity (when the gis managers 
of Great Untain hold their annual meelmg at the very place of 
my early proposal) to place before them the idea that then guided 
me, and to sugL^est a plan of operation for its leahsation which 
at the present day will not, 1 venture to hope, be regarded by 
them as Utopian The proposal of 1863 cousisted in the esta- 
blishment of Heparate maiu& for the disLn^iution of healing gas, 
to be producod in vertical retorts, that ought be ahortly described 
as Apiiald’s ooke oven l^ated by means of "produacr" gns aud 
^'regenerators ” Ihc heat of the retorts was to be inoreasod 
beyond the ordinary limit m order to produce a coke suitable for 
locomotive and other puqioieij and the ga^i produced being 
possessed of less illuminating but of the Rame heating power, 
and being, with a view to cheapnesj;, less thoroughly punfi^ than 
urdinaiy retort gaq, was Lo be distributed through the town os a 
heating agent, to be applied to the small boilers and furnaces of 
the numcrou-. little foctoiies peculiar to the diatnet, os well u 
for domestic purposee, The Corporation applied for an Act of 
ForJiament, but did not succeed in obtouung it, ownng to the 
opposition of the existing gas companies, who pledged them- 
selves lo carry out such an undertaking if found feasible by 
them. I am ready to admit that at the time in quesbon the suc- 
oessof the undertaking would have involved Conadoahk prac- 
tical dilhculty, Imt I feel confident that the modified plan which 
it iMi my preseat ol^ect to bring before you would reduce those 
diihcultiea to a minimum, and open out on the other bond a new 
field of vast proportions for the eaCerpnsc and energy of thox 
interested in gas-works, and of great benefit to the public 

The gas-retort iiould be the same a^ at present, and the only 
change I would advocate in the benclie'i is the use of the re- 
generative gas-furnacc This was firat successfully introduced 
by me at the Parix Gas-works in 1863, and has since found 
favour with the managers of gas-works abroad and in this 
country. The advantages that have been proved in favour of 
this mode of heating are economy of fuel, greater durability of 
rfitoris, owing to the more perfect distribution of heat, the infro- 
duction of an addition.il retort in each bed in the pnsiliMi pre- 
viously occupied by the fire-grate, and above all, a more rapid 
distillation of the coal, resulting m charges of four hours each, 
whereas six hours are necessary under lhe ordinary mode of 
firing, The additional suggestion I have now to make consists 
in providing over each bench of retorts I wo collecting pipes, the 
one being set aside for illnmlnating, and the either for a separate 
service of heating gas. I shall & able to prove to you from 
unimpeachable evidence that tlie pas coming from a retort vanes 
very greatly in it9 character dunng progressive periods of the 
charge ; that during the first quarter an hour ar^ter closing the 
retort, the gas given off con^sti principally of rnu^h gas (CHJ 
and other occluded gases and vapour-, which are of little or no 
Use for lUumiiiating jmrpases , from the end of the first quarter 
of on hour, for a period of two hours, nch hydrocarbons, such 
os acetylene iCgllg) and olefiant gas (CjH*) are given off ; 
whereas the gases passing away afrsr thi"! enmist for the most 
part ogun of maibh gas possessing low iliunuiiating power. 

M Elbssen, the Iste^ief of the exDenmental department of 
the Paris Gas-works, and actual Piesident of the French Soomty 
of Gas Enginaari, hoi favoured me with the result of a most 
Interesting senes of experimenta, which he canted out in connec- 
tion with the late M. Kegnaul^ the eminent physicist, some 
years ago, the object of Ihe experiments being to dtsoover the 
proper period of tone to be allowed for each charge, 

l^e results of tbe<ie experimcnti ore given m a diog^ 
showing in a itrUung manner that although Che avenge ilh>- 
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mlnEtive power produced by the distillation of the coal did not 
acted I 35 Carcel burnen, or 13*5 standArd candles, accord- 
IV to our English mode of measurement, the gas given off from 
me end of the first quarter of an hour, during a period of two 
hours, poh&essed an illuminating power of r6i6 Carcel burners, 
or 10' 16 standard candles Accordmg to the figures given in 
the valuable eiperimenta of M. Ellisscn, it appears that 
nearly two-thirds of the total production of gas takes place 
in the above period, whilst the remaining third is disblled 
cmiing the first quarter of an hour and the last hour and 
throe quarters, It hence follows that by changing the direc- 
tion of the flow of gas at the periods indicated, aUowing the 
first results of distillation to flow into the heating gas main, then 
for two con'-ecutive hours into the illuminating gas main, and for 
the remainder of the period again into the beating gas-main, one- 
Um volume of healing and two-thirds of illuminating gas would 
be obtained, with this important difference, that the illuminating 

S Ls would be of i6'i6 instead of i3'5 candle power, and that 
e beating ga«, although possessed of an illuminating power of 
only II 05, would be preferable to the mixed gas for heating 
purposes, m being less liable Lo depobit soot in its conibustion 
heat-absorbing surface*, and in giving, weight for weight, a 
calorific power superior to olefiant gas. 

These experiments not having been made for the particular 
objects I have in view, no account was taken of the quantity or 
qiuitv of the gas coming from the retort durmg the first quarter 
of an hour Judging by the nature of the curves given by M. 
£llls8en, it IS reasonable to suppose that during the first quarter 
of an hour 11 considerable quantity of gas of very inferior iJlu- 
min^ng power is given ofl, whlcb, if taken into account, would 
still further improve the result given in favour of separating the 
lUuininating from the heating gases. 

It will be observed that although the candle-power of the 
Illuminating gas would be raised to only 16 '23 if two- thirds 
of the gas were set apart for this purpose, 1 after the first 25 
mmutes of dutillation up to 2h. 3Sm. from the commencement 
of the charge, a gas equal Lo 18 04 candles would be obtained if 
the xiTOportionate quantity of heating and illuminating gas were 
revered, which might be effected by continuing the distillation 
for illununaliDg purposes from 0 ' 25 m. to ih 27m. after the 
rommcnccnent or the charge, whUst if equal quantities of 
heating and illuminating gas were produced, which would result 
from allowing the liluminatiug gas lo flow into its receiver from 
O 2510. to 2 b. om , the candie-pow'er of thui portion of the gas 
would be raised to 16*78 candles, as shown in the figures given 
below. 


Total gas produced from ton of coal , , 


Ulaminating gas passing into its mam 
25 minutes after commencement of 
charge. — 

If two-lhirds the quantity u&cd for illu- 
nunatifin from oh. 2510, to 2h, 35m, 

If half the quantity used for illumina- 
tion from oh. 2Sm to ah. om. 

If one- third the quantity used for illu- 
mination from oh, 25m. to ih. 27m.,, 


Cubic Feet 


Candle- 
puwer 

10573 20 of 13 50 

inuminaLing HckIIdif 

Gia. Gai 

Cubic Cnndle- Cubic 

FecL power Feet 


7048 8 

16 25 

35244 

5286-6 

16 78 

5286*6 

3 Sa 4'4 

i8'04 

704S 8 


These important results are borne out by a series of photo- 
waphic olyicrvations which were made some years ago by Mr 
which Mr. Sugg has further supplemented verbaUy m 
stating that the average illuminative power obtained by the dis- 
tillation of Newcastle coal might be taken at 14 candle-power, 
whilst two-thirds of the quantity, if separated in the manner 1 
propose, would produce an average of 16 candles. 

The working out of this plan would involve the mechanical 
operation of changing the direction of the gas coming from each 
^ch of retorts at the proper periods of the charge ; this could 
be Bocompb<^hed by means of a simple reversing valve similar to 
that applied for many years in reversing the current of the 
ngenentive gas-furnace, and a sand-glass may be placed in 
liront of each bench of retorts for the guidance of the man in 
chme as to the time when the reversal shonld be made. In 
ordCT (0 distribute the two gases a double set of gas-mains 
certainly be required ; but these exist already In thm prind- 
pd ihorooghfara of many of our great towns, where at one 
pCTlod or another competing gas companies nave been eita- 


blhhed, and it would not be difficult, I think, to utilise these 
services for the separate supply of illuminating and heating gas, 
the latter being taken into suim houses and establishments only 
where asked for by the occupiers. 

The public could well affurd to pay an inLieascd puce for a 
gas of greatly increased illuminating power, and the increase of 
revenue thus produced would enable the gas companies to supply 
heating gas at a proportionately reduced rate ft would not be 
necessary to employ upon the heating gas the same expeme and 
trouble in purification as is required for lUummating gas, because 
the products of combustion of the heating gas would not as a rule 
enter the apartments, but be conducted into the atmosphere 
through the ordinary chimneys. Healing the retorts by means 
of the rcgeneraLive gas-furnace would, as already indicated, lead 
to an lucreased production of gas from each bench of retorts, 
and thus compensate for the reduced amount of illuminating gas 
in each operation. The heating gas might without Inconvenience 
be sent through the pipes at a greater pressure than the illu- 
minating gas, in order Lo make a given plant of mams transmit 
an increased quantity 

The question may fairly be asked whether a demand would be 
likely to arise for heating gas similar m amount to that for 
illuminating gas, and 1 may stale that 1 am decidedly of oiJinion 
that although at the present moment the amount of gas supplied 
for illuminating purposes exceeds that for heating, the diminu- 
tion in price of the latter would very soon indeed reverse these 
proportions. Already gas is used in ra^iKlly mcrcamng quantities 
for kitcbener«, for the working of gas-engines, and fur fire-grates 
As regards the latter application, I mav here mention that on 
arrangement fur using gas and coke jointly 111 an open fire-place, 
combined with a simple contrivance (with a view of effecting the 
combustion of the gas by heated air), ha<i found favour with many 
of the leading grate builders and with the public ; although this 
arrangement was suggested by me only last winter, several 
hundred of these grates are already in use in London,' Man- 
chester, Leedq, Glasgow, and other town's, showing how fully 
alive the public arc at the present time to that great crying evil, 
"the smoke nuisance." 

It maybe as well forme to mention here, that neither the 
regenerative gas-coke fire-grate just alluded to, nor the plan 1 
here advocate of separating the produce of gaa-rctorti, has been 
made by me subject-matter of letters patent, my Lime being 
already too much occupied in other airections to give that 
amount of constant attention to these subjects which the working 
of a patent necessitates. 

As regards the u^c of illuminating gas, I have one more sugges- 
tion to make, which I feel confident will be viewed by )oa not 
without intercsL Ihe illuminatmg effect produced in a gas 
flame depends partly upon the amount of carbon developed in 
the solid condition in the body of the flame, and partly upon 
the temperature to which these particles are heated in the act of 
combustion. Having already snown how by separation a gas of 
greater luminosity may be supphed, it remains to be seen how 
the temperature of combustion may be raised. This may be 
effected to an extent that seems surprising by certain mechanical 
arrangements, whereby a portion or the waste heat produced by 
the flame itself is rendered available to heat the ns and air 
sustaining the combustion of the flame, say to 600" F., or even 
beimnd that point. 

^e arrangement I have adopted for this purpose u repre- 
seiited on the sectional diagram, and I have aho the pleasure to 
place the burner itself before vou to enable you to test its effi- 
ciency by actual trial. The ramer is of the ordinary Argand 
type, mounted id a fimall cylindrical chamber of sheet copper 
connected with a vertical rod of copper projecting up and 
through the centre of the burner, and terminating in a cup-like 
extension at a point about four inches above the gas orifices, or 
on a level with the top of the flame, A small xdass of fire-day 
fills the cup, projecting upwards from it in a rounded and pointed 
form. The copper vessel surrounding the burner is contracted 
et its up^ extremity with a view of directmg a current of air 
■gainst toe gas j'ets on the burner, and on its circumference it 11 
]>erf orated ror the admission of atmospheric oir. The bottom 
surface Is formed of a perforated disk covered with wire gauir, 
and wire gauu also surrounds the circumference of the perforated 
cylinder. The external air is heated in passing through these 
** regenerative " surfaces, and the flame u thus fed with air, 
heated to the point above indicated, which by more elaborate 
■irangementi imght be raised to a still higher degree. The bell 
of fire-clay in the centre of the burner, which u heated to red- 
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ncsBi lervcfl the useful purpose of completing the combustion of 
the gaa, and thus dimlnishea the liability to bUebenmg of the 
ceiling. 

Thifi arrangement for transferring the heat from the (ip of the 
flame to the Ar supportmg its combustion it applicable also to 
an open batswlng burner ; but I have not yet had time to asccr- 
toin accurately the amount of Increase of luminosity that may be 
realued with this class of burner. 

1 may here mention that another solntlon of the problem of 
heating the incoming air by the waste heat of the products of 
combustion has lately been brought under public notice by my 
bfothcrj Frederick hicmeiiSj which diflcrs essentially from the 
plan I have suggested, masmach as be draws the flame down- 
wards through heatup apparatus, and thence into a cluinney 
Expenments made omcially and with great care have proved 
that by these methods the luminous effect of gas can be practi- 
cally doubled In practice both these methods of intensifying 
a gas-flaiue will probably find independent application accord 
in^ to circumstances, the cause of increased luminous effect 
bemg in both cases the '-ame 

From a jiurcly theoretical point of vi^w it can be bhown that 
of the caloric energy developed in the combustion of gas, a 

I iroportion probably not exceeding 1 per cent, is really utilised 
n tne production of luminous rays, and that even in the clectnc 
light nine tenths of the energy set up in Lhe arc is disi^ersed in 
the form of heat, and one-tenth only is utilised in the form of 
luminouii rays It would lead ua too far here to go into the 
particulars of these calculations, but it is important to call atten- 
tion to them, in order to show the Urge margin for practical 
improvements still before ns. 

By the combined employment pf the process of bcparation of 
the illuminating from the heating gas with the arrangement for 
intenaifying the luminosity of the gas flame, the total luminons 
effect produced by a given consumption of coal gas may be 
nearly tripled, thus snowing that the deletenous effects now 
appertaining to gas illumi nation ore not inseparably connected 
with Its use. 

My principal object in preparing this communication has been 
to coll your attention generally to the importiint question of an 
Improved gas illumination, and more particularly to the subject 
of. a separate supply for heating gas, which, if earned into effect, 
would lead, 1 am convinced, to ^nehclal results, the importance 
of which, both to gas companies and to the public, it would be 
difficult to over-estimate. 


The gas produced dunng the first quarter of an hour is gene- 
rally of low illuminating pow'er, and varies besides with the 
hygromctric conditinn of the coal , it has, m the following calcu- 
lation, been ncconlmgly classed with the heating gas, and the 
gas produced during the interval from oh I5ni to 2h. 15m of 
the working has alone been reserved for illuminating purposes. 

Duhllation in four hours. Charge of wes kilos, (242 lbs ) 

I Gas produced per 100 kilos of coal distilled — 


CiibiL Per ton, 

metres cubic Teet 

1. From oh 15m to 2h, 15m iS 062 650232 

2 From oh om to oh. 15m , and 

from 2h 15m to 4h om ii'SoB 4070 S8 


Total 29 370 IOS73 20 


II, Gas produced per 100 cubic metres obtained — 

Cubic 
metre if 

I, From oh, 15m. to 2h. i5ni 61*502 

2 I'rom oh oin. to oh 1501 , and 

from 2h. 15m to 4h om. 38 49S 


Total loo'ooo 

111 Mean illuminating power of the produced gas — 


In Enrliih 
Litres BUiiaard 

candles 

I From oh 15m. to ah 15m 877 l6'i6 

2. From oh, om. to oh. 15m , and 

from 2 h 15m to 4I1. om. 128*2 11*05 

Mean of the total mixed gas as per 

calculation 103 3 

Illuminating power of mixed gas os 

per direct trial 7 13 

Disltllaiion in 4 hours 48 minutes Charge ^ 1 10 ktlos^ (242 lbs ) 
1 Gas produced per 100 kilos of coal distilled^ 

Cubic Per ton, 

metres cubic feel 

I. From oh, 15m, to 2h 15m 20-388 7339'68 

a. From oh. om, to oh I5in , and 

from 2h 1511] lo 4h, 48in. . 9‘74l 3506 76 


Appendix 

Paris^ June ^ 1 88 1 

Dear Sm,^I send you herewith the result of my experi- 
ments, together with tables and curves ; the very ingenious pro- 
posal that you have made would permit such a divi>;ion of the 
total production of gas, that two-thirds could be employed for 
lighting and onc-thi^ for heating purpose^', resulting m splendid 
illumination and much more rational heating 

1 am, dear sir, &c., 

Dr. C, William Siemens A. Ellissen 

Experiments on the Variation of Production of (7dj, and of Us 

Illuminating Ptnver af different Periods of the Distillation 

Tables 1. and 11, contain the results of expenments made in a 
bench of seven retorts of the type of the Compagnie Farisienne, 
each retort being charged respectively with loo, lio, and 120 
kllwrammes (220, 242, 264 pounds) . 

Table 1. corresponds to a distillation of 4 hours. 

Table 11, corresponds to a distillation of 4h 48m 

The period of distillation has been divided into intervals of 
6tteen minutes, and the results recorded on each horizontal line 
refer to the gas woduced dunng the quarter ending the time 
mentioned on each line. 

In each of the two tables the case of a diarge of 110 kilos. 
(24a lbs.) has been chosen os the standard, and the results have 
been graphically represented by means of two curves, one in 
red for the gas produced, and the other in blue for the lllumin* 
adng power. 

The line of abscissae being divided into equal ports, each 
representing fifteen minutes, each oi^linaea of the red curve 
gives the gas produced during the preceding quarter of ui hour, 
and the correspondinj ordinate of the blue curve indicttei the 
lUuminatinff power of this ume gu. 

The production of the gas been further divided into two por- 
tions, the one destined for illumination, and the other for heating 
and motive power. 


Total 30 129 . 10846*44 

II Gas produced per loo cubic melreii obtained — 

Cubic 

nelref 

I. From oh, 15m, to 2h. 15m 67 673 

2 From oh om, to oh 15m , and 

from 2h 15m. to 4h. 48m . 32*327 


Total 100 000 

III. Mean illuminating power of the produced gas^ 

In Enjrlish 


Lilrei lUndard 

cxndlu. 

1. From oh l^m. to 2h 15m 101*1 14*02 

2, From ob. om to oh 15m,, and 

from 2h. I Cm. to 4h. 4810, . 132*4 10 07 

Mean of the total mixed gas 1 1 1*2 1277 


It is not proposed tj stop at the results obtained bydiiitillation 
in 4h 48m,, that is five charges per twenty-four hours , expe- 
rience has proved that the best conditions of working are found 
in the use of active charges rapidly distilled by raising the 
temperature of the furnaces 

From thebe experiments it results that it would be possible to 
divide the products of distillation of cool into illuminaUng gas, 
and gas for heating purposes and motive power. 

Thus in place of producing, as is generally done, by means of 
a distillation of four hours and ifo kilos (242 lbs.) per retort, 
a mean remit per 100 kdos of coal distilled, of 30 cubic metres 
of normal gu, which corresponds to an expenditure of 105 Ltres, 
to produce the light of a Carcel burner consuming 4I grammes 
of oil per hour, there may be produced 

1. About 18 '5 cubic metres of lllumlnatuig gas of an Ulnml- 
natlve power of 87 lltrei ; and 

a. Ab-iut 11'^ cubic metres of heating and motive-power gas 
of an lUiiminitire pswer of laS litres ; or per loo cubic metres 
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of 'gu produced, 61 cnbk metra of illunrinKtlnf pia, and 
36^0 cubic metres of hectlng and motiTC-power gas. 

This mult would be obtained by recemng into separate 
reserroirs the gu produced duniig the first fifteen minutes, and 
dunng the last rh. 45m. of the dr^tillation, and In reserving for 
illuminating purposes the gas made in the interval of oh. 15m 
to 2h. I5in. of the charge from the commaDcement of the 
distillation. 


STORAGE OF ELECTRIC ENERGY 

'PHE following correspondence on this subject hu appeared in 
^ the 7 \mes, By help of this and the communication in 
our issue of to-day from Sir W. Thomson, the reader will be 
able to undertitand the present position of this important 
question. 

Thb marveUous "box of electricity ” described in a letter to 
you, which was published m the Times of^l/lay i6j has been 
subjected to a variety of trials and mea'^urement'i in my labora- 
tory for now three weeks, and I think it may interest your readers 
to learn that the results thow your correspondent to have been 
by no means too enthusiastic os to its gieat practical value. I 
am contmmng my expenmeuts to learn the behaviour of the 
Faure battery in varied circumstances, and to do what I can 
towards finding the best way of arranging it for the different 
kinds of service to which it is to be applied At the request of 
the ConECil d’ Administration of the Societe de la Force et la 
Lupufere, I have gladly undertaken this work, heaiuse the 
Bubiect IS one in which 1 feel intensely interested, seeing in it a 
realisation of the most ardently and unceasingly felt scientific 
aspiration of my life — nn aspiration which I scarcely dared to 
expect or to hope to live to see realised. 

The problem of converting energy into a preservable and stor- 
able form, and of laying it up in store conveniently for allowing 
It to be used at any time when wanted, is one of the most 
interesting and importiat m the whole range of science It is 
solved on a small scale in winding up a watch, in drawing a bow, 
in compressing air into the receiver of an air-gun or of a White- 
heed torpedo, m winding up the weights of a clock or other 
machine driven by weight^, and in pumping up water to a height 
by a windmill (or otherwise, as in Sir William Armstrong’s 
hydraulic accumulator) for the purpose of using it afterwards to 
do work by a waterwheel or water pressure on a piston. It is 
solved on a large scale by the application of burning fuel to smelt 
nne, to be afterwards used to give electric light or to drive an 
electro-magnetic engrae by becoming, as it were unsmelted in a 
voltaic battery. Ever since Joule, forty years ago. founded the 
thermodynamic theory of the voltaic battery and the electro- 
magnetic engine, the idea of applying the engine to work the 
battery backwards and thus restore the chemical energy to the 
materials so that they may again act voltaically, and again and 

T in, has been familiar in science. But with all ordinary forms 
voltaic battery the realiBation of the idea to any purpose 
seemed hopelessly distant. By Plante's admirable discovery of 
the lead and peroxide of lead voltaic battery, alluded to by your 
correspondent, an important advance towards the desired object 
was made twenty years ago ; and now by M. Faure's improve- 
ment practical fruition is attained. 

The "million of foot pounda’^ kept in the box during Us 
■eventy-two hours' journey from Fans to Glasgow was no ex- 
oggernlion. One of the four cells being discharged, was 
reonarged agam by my own laboratory battery, and then l^t to 
itsoif Bbsolutaly nn^sturbed for ten day& Af tof that it yielded 
to me iSOfOan foot pgiinda< (or a little more than a quarter of a 
million), This not only confirms M. Reynier's measurementi, 
on the faith of which your eairospondent's statement was made i 
It seems further to show that the waste of the stored enarf^ by 
time Is not great, and that for daya or weeks,, at all events^ it 
may not be. of nroctioL nuunenL Thia, however, u a question 
which can only oe aaswored by careful obwvadoas and meacune- 
nmta carried on for a moch longer ttom tha» 1 have hstfaerto 
had foe iniefitigyihng the Faure battoiy. 1 have already aicer- 
tainnd enough Tegicdug lU q^ibas to make it quite certain tha( 
it solves the problem olstoriag electric energy in a manBcr and 
oa e Kile nsefiil for many impovtant MtolioBl appllcailons. It 
haa already had m this country one mefcathig applicatiea, of 
the nallat m rapoct tadyBaiBiGri.eMigf na^ but wot of the 
•t hi mpeet ta henifieenff^ of all that be oiptetad of 


it, A few days ago my colleague, Prof Geom BudnnoB, 
ried away from my laboratory one of the lead cellB (weighing about 
18 lbs ) m his carnage, and by it ignited the thick platinum wira 
of a galvanic deraseur and bloodlesily removed 11 navoid tumour 
from the tongue of a young boy in about a minute of time. The 
operation would have occnpl^ over ten minutes if performed 
by Che ordinary chain dcraseur, as it must have ^en had the 
Kaure cell not been available, because in the circumstances the 
surgical elcctriLian, with his pbaraphernalla of voltaic battery to 
be set up beforehand, would not have been pnctically admisnble. 

The largest useful application wuClng just now for the Fsim 
battery — and it is to be hoped that the very mtnimwm of time 
will be allowed to pass nil the battery is supplied For this appli- 
cation^is to do for the electric light what a water cistern m a 
house dues for an inconstant water supply. A little battery of 
seven of the boxes described by your correspondent suffices to 
give the incandescence m Swan or Edison lights to the extent of 
100 candles fur six hours, without any perceptible diminution of 
brilliancy. Thus, instead of needing a engine or steam 
engine Lo be kept at uork as long as the light la wanted, with 
the liability of the light fading at any moment through the 
slipping of a belt— an accident of too frequent occurrence— or 
any other breakdown or stoppage of the machinery, and instead 
of the wasteful inactivity during the houra uf day or night when 
the light is not required, the engine may be kept going all day 
and stopped at night, or it may be kept going day and night, 
which will undoubtedly be the most economitm plan when tha 
electnc light comes into general enough use 'fhe Faure 
accumulator, always kept charged from the engine by the hoUM 
iupply wiic, with a proper automatic stop to check the supply 
when the accumulator is full, will be always ready at any hour 
of the day or night Lo give whatever light is required. Precisely 
the same advantages in respect of force will be gamed by Hn 
accinnulator when the electnc town snpply c, os it surely will 
be before many years pass, regularly used for tuining lathes and 
other machinery in workshops and sewing-machinca m privalt 
houses 

Another very important application of the accurouJator is for 
the electric lighlmg of steam-ships, A dynamo -electric machuii 
of very moderate magnitude and eapen^^e, driven by a belt from 
a drum on the mam shaft, working through the twenty-four 
hour^p will keep a Faure accumulator full, and thus, notwith- 
standing irrcgulanlies of the <ipeed of the engine at sea or occa- 
sional stoppages, the supply ot electricity will always be ready 
to feed Swan or Edison lamps m the engine-room and cabins, 
or afe lights for mast-head and red and gieen side lamps, with 
more gertaiuty and reguLinty than have yet bccu achieved m the 
gas supply for any house on to^n firtna 

I must apolugiEc for trespassing so largely on your space. 
My apology is that the subject is exciting great interest among 
the public, and that even so slight an instalment of information 
and suggestions as I venture to offer in this letter may he 
acceptable to some of your readers. William Thomson, 

The University, Glasgow, June 6 

ALTHour.H agreeij^ with every word of Sir William Thom- 
son’s letter m tne Times of to-day, and entirely sympathising 
with his enthusiasm as regards the rrarvellous box of electricity, 
still 1 feel that it would have been deauablle if in pointing 
out the unportaaca of this new discovery Six William Thomaon 
had gnard^ ogams t a very probable muconilrnction of tha 
purport of his letter. 

llie means of storing and re-storing mechanical energy form 
the aspiration not only of Sir WiUion, but of every educated 
mechanic. It lo, however, a question of degree — of the amount 
of energy stored aa compared with the weight of the reservoir, 
tha standard of comparison being cml and earn Looked al ml 
this u ay one cannot but ask whether, if this focm at atonge ■ 
to be the realiiation of our aapirationB, it n not ccHD^etcly 
disapjioimiiig. Large numbers ore apt to create a wrong » 
presaum untu we inquire what la the unit. Eleven. iMiHfin {0^ 
pounda of energy is what ia stored in 1 lb. of ordiTwy coaL So 
that In this box, weighing 75 lb., there whs jubt as much envn 
H> Id it o& of eoal, whi^ might have been brought from Fani 
Off aayiihcra else la a waistcoat poeket, or hova baea lait by 
Ittttp. 

When we eome to the qucitioiL ci the aciaaA on naTa na ei ai 
encigy for mechanical purposes, dua view k of fonaam^M 
Importaaca; The weight of the same amount of eawrgy hi tha 
Daw form ia 800 times greater than tha eqnivnlaat BnooDftd 
coal ; and as a matter of economy, supposing that energy in tMa 
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farB might be bed ht a certain apot and no capital were required 
for its conversion or storage, and that the energy were directly 
■ppiioable It could not be earned ten milci — that is to aay, such 
energy omnot be economically uieful ton nu1e« from iti louine, 
although ccal had to be carried I00 milea to the apoU This 
liorit, in truth, falh -ftir abort of whnl haa boon already attained 
by other meens. By wire mpes and by com (weaaed air or steam 
aergy may be economically tranamitted from ten to twenty 
bIcs. So that if this is the utmoet of what la to be done hy 
Kvu Of the storage of electneity this discovery adds another 
door to those which are ho^lesBly dojcd against the possibility 
of finding m Niagara or other water power a substitute for our 
ctaU, even when the object is motive power, and much more for 
that purpose for which hve-sixths of oar coal u need — the pro- 
duction of beat. 

It is very important that the people of this country should not 
shut their evea to the fact that, lo far from there being a greater 
fauspect of the lolubon of the problem than when, about twenty 
jmra ago. Prof, jevenu raised the alarm, the prospect u now 
much amaJler, In the meanlime the capabilities of steel ropes, 
fluids In pipes, and electneity along conductors have been not 
only inveEtigatedi but practically tested, and found altogether 
wanting. And now it would seem that the storage of electricity 
most be added to the list. Osborne Rkynouss 

Owens College, June 9 

Your leading article ui the Times of yesterday, on the storage 
of electricity, alludes to iny having spoken of Niagara as the 
natural and proper chief motor for the whole of the North 
American Continent. I value the allusion too much to let it 
jjUKfi without pointing out that the crctiit of originaling the idea 
and teaching now it is to be practically resided by the electric 
transmisiiion of energy is due to Mr. C. W. hiemcni, who spoke 
first, 1 believe, on the subject m his presidential address to the 
Iron and Steel Institute in March, 1877. 1 myself spoke on tbe 
subject in support of Mr Siemens’b views at the Institution of 
Civil Engineers a year later. In May, 1879, in answer to ques 
tions put Lo me by the Select Committee of the House of Com- 
inona on Electric Lighting, 1 gave an estimate of the quantity 
of copper conductor that would he suitable for the economic d 
transmission of power by electricity to any stated distance ; and, 
taking Niagara as example, 1 pointed out that, under practically 
realisable conditions of intensity, a copper wire of haV an inch 
diameter woald suffice to take 26,250 horse- power from water- 
wheels driven by the Fall, and (losing only 20 per cent, on the 
way) to yield 21,OQo horse-power at a distance of 300 British 
statute miles ; the prime cost of the copper amountii^ to 
6o,ooof^ or leas than 3/ per houe-power actually yielded at the 
dutant station. 'William Thomson 

Tbe University, Glasgow, June 9 


Ip yon do me thfc honour to publish a letter which I wrote to 
you yesterday regarding the electric tranmiission of energy It will 
be seen that 1 thoroughly sympathise with Prof. Osborne 
Reywollds in hM aspiratiom for the utLli(.atian of Niagara as a 
motor, bnt that neither Mr. Siemens nor I agree with him In the 
oondnsion which be anacita in his letter to you, published in the 
Tunes of to day, 'that electricity has bMn tried and found 
wanting as a means for attoimng such objects. The iraHJfmssHm 
of power was not the subject of my letter to you published in the 
Times of the 9th mat , and Prof. Reynolds’ disappointment with 
M. Faure's practical realisation of electric storage^ because it 
does not provide a method of porterage supenor to conduction 
through a wire, n Like being disappointed with an invention of 
improvementi in water cans and water reservoirs because the best 
that can be done in the way of movable water cans and fixed 
water reservoirs will never lot -the water-corn er supersede water- 
wherever water-pipes can be laid, 

TTie o*. of coal cited by Prof. Osborne Reynolds as con- 
laming a million of foot-pounds stored in it is no analogy to (he 
Fbure amranUtor eontaliriBg the same amount of enogy. The 
aecumobtor be rs-chnged whh energy when it 11 
■nd the freih atora flrewn upon when needed, without Insing 
more then 10 w 13 per cent ^th arrangements suited for rprec- 
tlcal purposes. If coal could be unbumed — that is to ley, if 
carbon could bn extracted from oerhonic acid by any economic 
proeeu of chrm s ea l or clachde actioa, as it u in luBire by the 
murtih of ipla^ drawiiig on sanlight /or the requisite tamm — 
the TBult would be eittlog<ms to whet le done in Feura'i eccB~ 
HH^or. William Tromiqn 

The univenity, Glnigow, June n 


DR MIKLVCHO MACLAY*S ATJTHROPOLO- 
CICAL AND ANATOMICAD RESRJiRCHES 
IN MELANESIA AND AUSTRALIA ' 

A FTER I had left Sydney m March, 1879, I vunted the 
Following islands . New Caiedmia, Lifd , of the New 
Hebrides. Tana, Vate, longim, Mai, Ein, Amhnm, Main, 
Vanua I^ava , the Admiralty Island*^ , Ific gronpi; — Lnb (or 
Hermit), Nmigo (Echiquier), Trobnant, the Solomon Islands, 
the bilaiids at the Bouth-eaat end of New Guinea, and tbe isiondi 
of Torres Straits ■ 

Only a very few of the results of the journey can be com- 
prehendod in a short rJsu»i^, of Lhcie the first two of tbe 
following appear to me to be the mobt impatant — 1 Many 
island >, of MeJoneua* (e<;pecially some of tbe islands of the New 
Hebrides, of the Solomon Group, of the Lonuiades, New 
Ireland, &c , dec ) poKMH a well-marked bracbycephalic population 
(the breadth -index uf many heads exceeds eighty, and HometiiDcs 
even eighty -five), which arcumstance is assuredly not a^crihablc 
to a mixtare with another race, and proveR that brachycephaliBm 
has a much wider range m Melanesia than has been hitherto 
supposed. This is a result of numerous careful measnrenents 
of beads and skulls* of the aboriginals of difTereiit islnds of 
Melanesia 2 Although in some villages of the southern coast 
of New Guinea there is noticeable a I'olyneiiaii admixture, yet 
this circumstance by no meaiib permits of the abongmals of tbe 
Bouth-eastern peninsula (who are a branch of the Melaneuian 
stock) being called a *' yellow Malayan laoe,” as has been 
frequently done of late years 3 An acquamtanee with the 
langUBgcfl of the group Lab (or Hermit) ana tbe dialects of the 
jiorcbem coast of the large inland of the Admiralty Group, as 
well as the native tradiiions of the fonner, has ihown that the 
population of the group Lnb emigrated from the Admiralty 
Islands Further acquaintance with the natives nf Lnb jrovea 
that there is among them a Polynesian admix tnre, which has 
resulted from the carrying olf of the women of the group Ninigo, 
and from a frequent mtcrcourse with the inhabitants (also a 
MeUfio- Polynesian race) of the cmajfer |frmip Kamet or 
KoAies (or Anchantea). My stay among the inhaM&iiti of the 
Admiralty l>^laadb has afforded me aghmpic of many intnestaig 
customs of the islnds ; but on account of'tfaeae obreivatioiu and 
reicarches cannot be condensed within tlie com^wiB of a few 
sentences To this soief; of results belong also the obicrvitiont 
which 1 never neglected to make durmg the journey in Malmesia 
whenever the oppcntonity presented itslf— especially ohoerva- 
lions on their customs, such n the defsnnntion of the head, 
kallAouig, pcrfionitifm of the septum nraun, wlc nan, lobcE and 
margins of the can. J have also Euceeeded in making linllieT 
obcervatiooE, and obtaining more informatiQB, on the macro- 
dontisra in the Admiralty and Lnb islands. 

On my way bonk from thcalands of Torres Straits 1 visited 
Brisbane, where 1 at first only intended to rcnain a few days, 
Here however a fovouralile opportuaily presented itself of 
acqninng some interesting mnatonuBal nmtenal for my airthro- 
pcdogicaT researches, which cirenmstonoe induced me to prolong 
my stay for several months, 1 found, namely, that there was a 
posiibiUty of continuing my researches on the compviutive 
anatomy of tlie brain of the different varieties of the genus homo, 

' which am caamenced m 1873 Batavia and resinned in 
Sydney in 1878. Although che matcnal m qaeation eonsisted 
I only of three hrains, yet 1 find that this new contribution to our 
knowledge of raoe^anatomy supports the view which I may 
I briefly sminnanTC as follows * — liie bivestigation of the brains of 
representatives of different races of men ahows that there occur 
peculiarities of by no means triflitig import, which one cannot 
regard as individual venations. To this category belong differ- 
ences in the dnrelopuwnt of the corpus callasum of the pons 
varolij, of the cerebdlum, differences m the volume of the 
cranial nerves, and so forth , also the arrangement of the oon- 
volntioni of the cerebrum la different, and 1 believe that in 

* From a papar nml balWe ilu Luihbd S«CMl|f of Not Soalh Walei 
February 03 , lUi, by Cr N De Mikkieho-Mulay Rcviiad ud Irui- 
^iied by the BOlhor . . 

'■ A more deluled account of the route, of the Umt ipenllal tarn dilTtfnit 
pkcci. with ■hwciwnapi of tlM roatca uid athm detaib, will t>e found in 
Piy cominDnicihan to tha Impeiml Riimwn Geogupbi^ Sooriy, in the 
JiwesiOa of the Socloty , 

3 By ihe namt “ MelinMiani” 1 flviignM aduiively the MBay-hamr 
inhalMiBnti of ch* Soldi flea Jnlndi, 

'* In onfai ta nlnniMte anj doubt no H ikn oiitocteooa iff Am unnml 
Booiuremcnii on living Indindiiali, I have not neglected 10 collect a cod- 
■ rtawfileaurahT nf ■nadwibtedlr nutliondeaknlli ffem NOTfUadDBB,iNev 
Guinaa, the Admiraltyi, Nuugo, and Solomo*- Iilandi. 
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conne of Lime it will probably be discovered that there exist 
certain definite types of cerebri convolutions correspo tiding to 
the principal varieties of mankind. In order to discover those 
types much material will require to be conscientiously examined ; 
and 1 hope that my investigation will induce other anatomists to 
work in this direction to prove or to disprove this statement, 
which in the present stale of our knowledge can only be more or 
less hypothetical. 

On my y ay from Thursday Island I let slip no opportunity of 
examining, meac.unng, and photographing the remnant of the 
Australian aboriginals ; and hearing it stat^ in various quarters 
that there were living in the intenor of Queensland certain 
natives described as devoid of hair, I thought Ihc problem of a 
poaaible occurrence of a hairless stock among the aboriginals 
worthy of a personal investigation. 1 have written to Frof. 
Virchow of Ilerlin at length concerning my examination of this 
hairless family, which 1 found at Gulnarber Station, near St 
George, on the Balonne River, This was made considerably 
easier for me by the kind assistance of Mr. G. M. Kirk of 
Gulnarber Station As regards this instance of natural, and in 
this cose hereditary atrichia umvcrsalis among the Australian 
aboriginals, 1 will only remark that it forms an interesting 
antithesis to the well-known coses of excessive hypertrichosis. 

With a view of pursuing comparative anatomical researches 
on the brain of the mar'-upiols, I went to Pikedale, near Stan- 
thorpe, where I succeeded during a stay of almost six weeks in 
acquiring for my cerebral investigations some material which is 
almost impossible to oblain in the cities, such as llnsbane or 
Sydney, and which, as I have learnt by my own experience, 
cannot be obtained even in the bush with great case and quick- 
ness. 1 succeeded, however, in obtaining a number of brains 
of some species of the genera — Macropus, Osphranter, Ifalma- 
turus, Fetrngale, Phascolarctos, as well as a few brains of 
Ornithorhynchus and Lchidna. 

At the end of December last year, still availing myself of the 
kind hospilaliiy of Mr. Donald Gunn, 1 went on to his other 
station, Clairvaul, near Glen Innes, with the intention of col- 
lecting some fossils, and without great trouble I got a series 
of interesting remains of thprotodon Australis^ Notothenum 
MitchtllUf Phaxcolomys ^igaSf Macropus titan ^ &c., &c. 

When I received in May, i88o, in Thursday Island, a letter 
from my friend Mr William Haswell, informing me that the 
Zoological Station in Sydney was not established, I determined 
not to leave Australia before the scheme had been carried out. 
Detamed in Queensland by the work already refeired to, I only 
arrived in Sydney in January of this year, and now, after a stay 
of one month, 1 have the pleasure to announce that 1 have every 
reason to believe that the Zoological Station at Watson's Bay 
will be opened in a short time. My stay in Brisbane has once 
more caused me to feel the mctssity of such an institution for 
the biologist. I could expatiate at length on the advantages of a 
zoological station, but I content myself with remarking that, in 
spite of my great dmlike to waste my time, I was obliged to 
spend many days, even weeks, in Brisbane and Sydney without 
the possibility of working, on account of the want of a suitable 
place. 

1 repeat again my conviction, grounded on long expenence, 
that the immediate need is not of apparatus or libraries, but 
of a place for undisturbed work." ' I hope to be able, not later 
than in two months, to work in the Zoological Station in Wat- 
son's Bay. 1 am convinced that many men of science will avail 
tbemselvea of it in Future years ; and 1 am satisfied to leave for 
future generations such a memento of my stay In Sydney as the 
lint zoological station in Australia. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambrige —The Physiological Laboratoiy (Dr Foster’i) 
will he open during the Long V acation, and a senes of repetitioAi 
of lectures and demoustrations will be given by Mr. Waters, the 
Assistant Demonstrator, in Elementary Biology, Histology, and 
Phwolojjy. 

llie (Tavendish LAborato^ will be open during July and 
August, and the Professor or Experimental Physics or one of 
thi Demonstrators will attend daily. 

Prof. A. C. Haddon, of the Royal College of Science, 
Dublin, has been nominated by the Board of Natural Science 

" ViAi FrM€t4ing^ of the Lmnean Sodety of Now South Wales, Au|uil 
■6, 1B7B. 
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Studies to study at Ihe Zoological Station at Naples dunngltbe 
ensuing aniumn, 

The Board ofMathcmalical Studies has i<;8ued a report show- 
ing that in the last Mathematical I'ripos the total of marks was 
33,541, of vh'ch Ihe first ten wranglers avers^ 858a, In the 
fast five days ilJSJ marks were assigned to riucrs, and 7770 to 
problems , of which ihe first ten wranglers averaged 2388 and 
936 respectively 1 he additional examiner staled his salisfaction 
with the answering , and he considered that much of the time 
formerly occiqned by the study of astronomy, including the 
Lunar and Planetary Iheones, Figure of Ihc Earth, and Preces- 
sion of Nutation, wqb now devoted to Heat, Electricity, and 
Magnetism. Comparing the progressive nature of the latter 
•subjects wall the staiinnary nature of the former, the latter afford 
the best means of testing the mathematical ability of the candi 
dates 

Prof Cayley will lecture in Miihaelmas Term on Abel’s 
Theorem, Dr Ferrers (Master of Cams) on the Theoiy of the 
Polcntial, Mr. Niven (Innity) on Electrostatics ; Mr Glaisher 
(Trinity) on Definite Integrals and Differential Equations , Mr 
Hobson (Christ^) 011 Rigi^d Dynamics ; Mr. Steam (King's) On 
Conduction of Heat and Electricity ; Mr. Allen (St Peter's) on 
Magnetism , Mr. Dickson on Dynamics of a PnrtJcle. 

1 he annual report of Prof. Adams to the Observatory Syndi- 
cate states that, notwithstanding the exceptionally unfavourable 
W'catber for ob<-crving, there had been made 2834 determination*; 
of Right Ascension and North Polar Distance with the transit 
circle, inclnding 215 1 observations of zone stars which were 
made on eighty nighiN Satisfactory observations of the partial 
solar eclipse, December 31, iSSo, were obtained with the North- 
umberland equatorial, employing the wire microtncler The 
observations wilh the transit circle for nadir point and level 
have been facilitated and rendered much more satisfactory by an 
alteration in the mode of illumination of the wires through the 
Buhnenberger eyepiece. Instead of placing a small hand-lamp 
on a stand close In the eyepiece, whiim gave an uncertain image 
at the best, the illumination is now effected by means of a 
paraffin lamp placed on a platform at the requisite elevation 
about till feet from the eyepiece. The rays for the lamp are 
rendered parallel by passing through ihe system of lenses in- 
tended for the illumination of the microccopes of the eastern 
circle, which is not in ordinary use There is now no difficulty 
111 getting the light properly directed, and the images both of the 
Right Ascension and Declination wires are dark and very distinct. 
The observations lof standard star, are completely reduced in 
R.A. and N.P D, to the end of 1879 and part ot 1S80, as to 
the zone stars, the true R A. and N.P D are obtained to the 
end of 1878, the approximate N P.D. to the end of 1879. The 
calculation of reduction of apparent place to mean is completed 
to the end of 1876, and is for advanced for 1877 Melenrological 
observations are regularly made. A third assistant In the Obser- 
vatory 19 urgently needed. 

The following awards have been made by the Master and 
Seniors of St John's College for proficiency in Natural 
Sciences ■ — To Sauiways, a Wright's Prize, with lOO/. for the 
year; to Weldon, Edmunds, Love, T. Roberts, Foundation 
Scholarships , to Fagan, Goodman, Exhibitions. The Open 
Natural Science Exhibition was awarded to H Wilson of the 
Leys School, and another Open Exhibition to J. Kerr of Man- 
chester Grammar School 


SCIENTIFIC SERIALS 

TnmetCs Journal of Botany, 1881, contains Notes 

on Carex fiava^ I. , by F. Townsend, M.A.— A revision of the 
Indian species ofLeea, by C. B Clarke, M. A. —Notes on Irish 
plants, by IL C. Hart, B A —Short noteq —Extracts and 
notices of books and memoirs.— Botanical notes. 

The American Naturalist, June, iflSi, contains The 
archsology of Vennotit, by Prof. Geo. H. Perkin*;.— On the 
larval habltfi of the Bombyliidse, by C. V. Riley (with a coloured 
plate). — On the late explorations in the Gaboon, by H, von 
Kopenfcis — On the Pueblo pottery, by Edwin A. Barber. 

Kasmot, Jahrgang v. Heft 2, contains ‘—Prof, Dr, Fnti 
Schnltze, on Ike relations of sceptical naturalism to modern 
natural science, wilh especial reference to the evolution theory 
(couchiiion)r — Henry Potoni^, on the relations of morphology 
to physiology. — Dr. Fritz Muller, Atyaida Potmirm, ■ mud- 
eating fresh-water shrimt (with twenty woodcuts). 
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Rmmt Iniemaiwnale des Scttncts^ May, 1681. — M, Debierre, 
on phyalcal dynamiam and biological dynamiam (concluded) — 
A. Charpcnber, on the examination of the powerE of vision , from 
t general medical point of view. — Morton, the city of Gheel, 
In Belgium, and iU asylums, — H Muller, on the pretended 
lefhtation of Boumer of the theory of flowers (translated from 
RostHos). 

Ifyt Mdgazin for Naturvidenskabeme^ Chnstiania, 1880-1881 
Band 26, Heft 1, — Herr T.eonhard Stejneger continues his con- 
tributloDS to the ornithology of Madagascar, and desenbes a 
new Tylas, which appears to be closely allied to the T. 
mada^aic. of Grandidier. — L. Meinich gives the result of his 
examination of the quartz and sandstone formations of the 
Trysilljeld near Konghberg, Norway, and Herr II Rensch, 
editor of NafurfH, aesenbes the geological character of the 
strangely dislocated and Assured ijeld known as the Torghattee, 
on an island off the Heligoland const The same writer occu- 
pies nearly all the pages of Heft 2, first in giving the remainder 
of hi« ob'^ervatioiis of the Torghalten caverns and rocks, and 
next in a comprehensive and elaborate description of the cha- 
racter of the conglomerate sandstones and metamorphosed schists 
m the NordFjord and Gondfjord districts near Berglun, to which 
he adds the analyses and histological results obtained from the 
examinations of these rocks m the Leipzig mineralogical labora- 
tory These numbers of the magazine contain, however, some 
specially interefitmg commiin leal inns by Ilerren Haniclsscn and 
Koren of the vanons new forms of Gephyreze ancl Cchinodcr- 
mata obtained in the Norwegian Arctic Fxpeditioti, These 
observers describe a form of Uonellia, to which they have given 
the name of Ilnnnngta Archtrat which approximates closely to 
BoHflha vtrtdtj, first found in the northern seas about forty years 
ago by Herr Karen. Only one specimen was obtained of 
Hammgia In regard to echinoderms the expedition has proved 
more fortunate, and Herren Daniels<en and Keren describe 
several new forms of Astenas, Solaster, and Asterina 


SOCIETIES AND ACADEMIES 

London 

Mathematical Society, Tune 9 — S Roberts, F R.S., pre- 
sident, in the chair — Prof Mannheim and Mr T Craig (United 
States Coast Survey) were admitted into tbc Society, and Mr 
G. K Dick, Finfessor of Mathematics in the Royal College, 
Mauritius, was elected a member — Much interest was excited at 
the meeting by the fact that one of the Scciety's Foreign 
Members was present, and proposed to read a paper. M. Mann- 
heim is well known in this country to be a most elegant culti- 
vator of the modem geometry on the lines of Poncclet and 
Chasles, He has more especially worked at the following sub- 
jects — (1) The method of geometrical transformation, following 
out in this direction Poncelet^s researches in the theory of reci- 

S rocal polars , (2) the plane representation of certain spare- 
gures , (3) the wave surface (his early papers Form the subject 
of. an article in the Quarterly Joumai foi 1878 by Prof. C. 
Niven, F. R S ) , but lastly, he has been more particularly engaged 
upon the study of properties relative to the displacement of 
figures in space , to this he has given the name of '* Geometrie 
Cln^matioue " (Dr Ball in his "Theory of Screws" says, "To 
M. Mannneim beiongs the credit of having been the first to 
study geometrically the kinematics of a constrained body from a 
perfectly general point of view ") : — his recent work with this 
title has obtained a warm recognition praptermenta in this country 
~on this occasion Profi Mannheim communicated a paper *' Sur 
lea Burfaces paTall^les," which was characterised bv all the clcar- 
ueaa and power of exposition bo well known to belong to mathe- 
maticiani of the French ichool. Dr. Hirst, F.R.S , in pro- 
posing a vote of thanks, lightly touched upon the novelties of 
the communication, and expressM the pleasure it gave him and 
the meeting to see bii fellow-student and friend present In the 
Society’s rooms. A cordial vote of thanks having been carried, 
M. Mannheim briefly thanked the members present for their 
kind reception of him. — Other commnnlcations were '—On 
certain symbolic operators, by Mr. J W. L. Glaishcr, F.R.S.— 
® syst^em of co-ordinates, hj Prof. Genese.— Note on a 
of Cartesian ovals passing through four points on a circle, 
2 Mr. R. A, Roberts,— On the Gaasslaa theory of surfaces, by 
Cayley, F.R.S.— On a theormn in the calculus of opera- 
oona, by Mir. J. J, Walker.— On spherical quartlcs, with a 
q^raple cyclic arc and a triple focus, by Mr. H. M. Jeffery, 
F.R.S.— Note on the wave rarftce, by Prof, Mannheim. 


Chemical Society, June 2 — Prof. Ro<^:oe, president, in the 
chair— It was announced that a ballot for the election ol 
Fellow 8 would take place at the next meeting of the Society 
(June 16). — The following papers were read • — Experimental 
researches on the amalgamation of silver ore*., by C. Rammels- 
berg — On the action of solvents on saponified oils and waxes, 
by A. U Allen and W. Thomson. The authors have made 
many experiments with a view of discovering a correcl method 
for the analysis of mixtures of hydrocarbons with animal and 
vegetable fatty matters. Two methods arc suggested In both, 
the sample is boiled with a solution of caustic soda in alcohol, 
uhich IS, m one case, diluted with water, and then shaken up 
with ether, to dissolve out the unxaponifiable matter, leaving the 
soap in the solution ; m ibe other method alcohol is added to 
the mixture, and then some sodium bicarbonate and ignited 
sand , the whole is dried and extracletl hy \ etroleum spirit m a 
Xoxhcltes apparatus. Some analyses are given in the papier ; 
good results were obtained — On the sulphides of copper 
and a determination of their molecular weight, by S U. 
Pickering. The author has heated cupnc sulphide alone, in a 
current of hydrogen and in a current of carbonic acid, and con- 
cludes that the sulphur is given off in two scjiarate and equal 
portions at totally different temperatures , therefore the molecule 
contains two atoms of sulphnr. Hydrogen reduced the sulphide 
to the metallic state — Chemical examination oF the Buxton 
thermal water, by J. C. Thresh Tlie author has disproved the 
extraordinary statements of Playfair and Musprait that one 
gallon of this water contains 206 and $04 cubic inches of nitro- 
gen The water really contains Z2 98 c c of nitrogen per litre. 
He points out how the error originated A complete ainljrsis of 
the mineral constituents is given , amongst them are molybdic 
acid, cobalt oxide, &c. — On potable waters , determination of 
total solids, by K. J Mills This determination is made by 
carefully noting the time required by a glass bulli to rise a given 
distance through the water — On the estimation of the value of 
zinc powder and on a gauge for meabunng the volume of gases 
without calculation for temperature and pressure, by J, Barnes, 

Zoological Society, June 7, — Prof W H. Flower, LL D., 
F.R b., president, in the chair.— The Secretary called the atten- 
tion of the meeting to the opening of the Insectanum in the 
Society'b Garden*;, which had taken place on April 25, and read 
a report on the insects that had been reared and exhibited there, 
drawn up by Mr. W. Watkins, the Supienntending Entomologist. 
— Mr. F M Balfour, F.Z.S., read a paper on the development 
of the skeleton of the paired fins of KU'^mobranchs con^^ideiodm 
relation to its beonnga on Ihe nature of the bmbs of Ihe Verte- 
brata. The object of the investigations recorded m this paper 
was explained by the author to be twofold — viz , on the one 
hand to test how far the study of the development of the **kcleton 
of the fins supported the view which had previously been arrived 
at by the author, to tbe effect that the paired Ims vere the 
specialised and highly developed remnants of a once continuous 
lateral fin on each side, and on the other to decide between the 
views of Gegenbaur and Huxley and Thacker and Mivart as to 
the primitive type of fin- skeleton The author pointed ont that 
the results of his researches were entirely favoiirnlile to the view 
that the paired fins were structures of the same nature as the 
unpaired, and that they gave a general support to the views of 
Thacker and Mivart. They clearly showeti that the pelvic fins 
retain more pnmitive character than the pectoral Cunclusions 
were drawn somewhat adverse to the views recently pul for^Ya^d 
on the structure of the fin by Gegenbaur and Huxley, both of 
whom considered the primitive type of fin to be most nearly 
retained in Ceratodus, and to consi'^t of a central muli iscgmentcd 
axis with numeroul rays on its two sides. It appeared, m Fact, 
that the development of tbe skeleton demonstrates that a biseriol 
type of fin like that of Ciratodus could not have been pnmitive, 
but that It moit have been secondarily derived from a uniscnal 
type, hy the primitive bar along the base of the fin (the basi~ 
plerygtun^ being rotated outward^ and a scennd tet of rayi 
Ming developed on Its posterior border.— Mr. W. T. Blanford, 
F.Z,S., read some notes on a collection of Persian reptiles 
recently added to the British Museum, amongst u hich was an 
example of a new species of hard, proposed to be called Agama 
Pernca . — A communication was read from the Rev, O. P, Cam- 
bridge, C.M.Z.S., on a new spider of the family Tkeraphondfe. 
Thit chief iiiteregt attaching to this spider was the fact that it 
had lived in the Gardens of the Society from Man h tn October, 
1880. Mr. Cambridge proposed to mme theapeaes Hometomma 
after Dr, Stradling, who bod brought the ipedmen 
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in oucsHon home from Bahia,— Mr. Gi E. Dobson, CiM.Z,S,, 
reaa a paper on the pharynx, larynx, and hyoid bones in the 
Epomophor^ indlcatnig some very remarkable yeculiarltlei of 
st^cture, in which the<re bats appear to diflbr not only from all 
other Chiropterv from all other mammalB. Pharyngeal air- 
aocfl were aLo dascnbed Jn the mnlei of Epomophon monstrosut, 
froHOUitt^ and comftus —Mr, J. Gwyn Jeffreys, F R.S , read 
the Umd of the series of his memoirs on the Molluscs procured 
during the Lightning Porcupine expeditions, 1868-70. The 
prcoent paper contained an account of the families from Kelhid^ 
to TeEinuLr, Eleven new or hitherto nn figured species were 
described. The geographical, hydrographical, and geological 
diatnbution of the species enumerated were fully given —Mr. F. 
C. Selous read a paper on the 5 oath African Rhinocero<!e<i, 
baaed upon specimens collected and observations made during 
nine years’ hunting in Southern and South Central Africa. Mr 
Selous had come to the conclusion that in these conntnes only 
two well-marked species of Rkxnocems existed — namely, the 
square -mouthed Rhinoceros sJmus, and the prehen si le-lipped R. 
bicomts. 

Bfitomological Society, Jana I. — Mr. H. T, Stainton, 
piewdent, ul the chair —Rev. £. N, Bloamiiald, M A , was 
elttted ■ Subaenber to tha Society.— Mr T- Jenner Wcir, on 
behalf of Mr. J W. Dougloa, exhibited, ana read remarlu on, 
varuHia Bntish species of Aleurodts and Ortheouiy ona of which 
was described as new to scitnca under the noina of O Normant. 
— Mr, T. K. Billups tjalnbited spacimenb of Crabro clovipts, L,, 
and Molorckus rmnnr, L. — Mr. J.. Sang exhibited some interest- 
ing varieties, &c,^ of British Lepida^ra . — Tha Secretary read a 
Gommiuication from Mr G E. Fiercey respecting a creature 
stated to be noxious to travellers m Turkestan. It was suggested 
that this was probably identical with the well-known Ar^as Per- 
jnr. — The Secretary also read a report from the CummUtee 
appoiDtod at the lost laceting of the Society to inmure into the 
supposed presence of PhylloMord on thi vineain Victoria , aEo 
a QommuDication irom the Colonial Office respecting an iiuect 
stated to be dc'^tructive to the eggs of locusts m the Troad. — 
Lord Wakingham read a paper on the Torirmdtt^ Tmeuia^ and 
Pterophondet of South Africa — Mr A G Butler cnmmunicnted 
A memoir on the genus Sppna. — Mr. W. I.. Distant communi- 
cated! deseriptiona of RAynchofa from the Aubtmlian and Pacific 
regions 

Paris 


of Sciemcee, June 6.r— Wnrto m tha ohair. — 
The Secretny read telegrame flroni die Emperor of Brazil (of 
Mwf ^1 and June j)'aiinenficiag the dieeDvery of a eomef — On 
the right asceeiiona of the moon ohaarved at Algiers by M. 
Trepii^, by M. Faye. Uansea'a tables, defective for long-penud 
inequalities, arc shown to be perfect foe orduiary inequalities 
Newcomb's corrcotion, Josteod of being too great, has to be 
increased — Hescarchea on sulphide of mtrogeii, by MM. 
Berthelot and Vielle, /nier a/ia, U detonates with violence 
under the hammer, but it is leas sensible to shock than fulminate 
of merenry or nitrate of diazobenzol. In heating, it deflagrates 
about 207* The heat of formatian is aegative. The pressures 
aruing from expkMion in a cloead vessel ore very near thorn from 
fulminate, but tns vdocity of deeompositioiL la very different — 
On the report of M. Roudsue, on his last cnp^Uion in the 
Tunisian CnotLs, by M, dc Lmaepa Fuithor exominarion con- 
firms the fcanbiUty of the inland sea project, the pslitical advan- 
tages of which (witfa/oUien) ok noted, — On Ao geological results 
of M. Roudairc’i misHion, by M. Hebert Tunmu seems to have 
emerged dnnng the long periods between, tfao deposit of the 
SenomaB Chalk and that at the Middle Miocene, The basin of 
the Chotts, with die CFctoceaa mama bordering it on either 
side (their itraita anticlinal^ ire kku a biUtonphue, the Choits 
forming the apertum^New andjxn of jaddite and some lodi- 
feroui rocks, oT M . d' Amour. It is l^vcd that beds of jadeite 
(which 11 largely used w India mid China for omomtiits, Bdid 
found in the form of ooiiu, hAtcheti^ Aa, u EuDapeon dolmens 
sad caves), emit m AaLa, capccUUy ika Tbibat r^on ; also in 
North and South America. Frem aaelyida of soaie European 
rocks the author findi mson. to suppoee that beds of joaeita 
mar also be found in the Alpiaa chaia, or near ; thus the 

pnJiiitorio articles in Europe would he naturally explamed, 
Without migration of Asiatic people^ MM- Boushiag^t aad 
Doubide mode rsmapki on the labjaL— Study of aleetnoity on 
boead modern ships ; Ineidantol mnarks (i) on the influrnoe of 
difl mode of iiuichon m GomDln. electric idreuiti- and fa) on the 


principle of an electric Iwgrometcr and a Rre-alsrin, by M. 
Ledteu. The iron hulls of mst iihlps, sheathed with wood, then 
copper, both fixed metallically, form a complex pde, which the 
author itudied, Expenmeuting with a maht piece wood 
having copper naili in it, he found a battery current hod much 
greater intensity when the rheophores were applied to the naifo 
than when applied to the wood. Using diy wood with the 
fonner arrangenieiit, the intensity varied wiih the atmospheric 
moisture. This mi ht be applied e»g. in measunog dew wma- 
tion. For a fire-alarm he would keep the wood slightly Bowl 
by means of spongy matter on its surface connected with water. 
A galvanometer wonld indicate the deme of dryness of the 
wood, and if a certain limit were reached the needle would 
cause a bell to ring ^On the r 6 /e of phosphoric acid in volcanic 
sqlIs, by M dfl G^pann He controverts Prof Kicciardi's view 
that the fertility of the eruptive strata of Etna is due to 
presence of iJiis mineral The concomitance of muddy formo- 
Uono, and the china te, hastening the decomposition of lava, 
are the chief factors. — The vines of Soudan of the late M. 
L^gard, by M. Plan chon. — The solar parallax deduced from 
American photographs of the transit of Venus of 1874, by Mr. 
Todd — On the Tunctions of two variables arising from the uiver- 
MOiL of iiitegriUs of two given functions, by M. Fuchs, — On the 
cxpreasions of co ordinates of an algebraic curve by Fuchsion 
Funcliona of a parameter, by M Picard.— On a property of 
uniform functions by M. Poincar^ —On the liquid 'itaLe and tha 
goecous state, by Mr Hannay. He claims, tohave proved, more 
than a year before, for oil ])re«isure*H what MM. Caillatct and 
Haute feuille have lately established for a single pressure : via,, 
that the continuity of the liquid and goficoui statos (Andre vw) is 
only apparent. — Cyanides of bodium and banum, by M. Joonn^p. 
—On the combinations of iodide of lead with rikaliae lodidm, 
by M Ditte.— On the rbte and die ongin of certain microiynias, 
by M. B^cbomp Ihe microzymaii m rocks, earthy mouidh 
street-dust, or the slime of mushes, have no other ongin than 
those forming an integral part of every living organism, and 
whose rSIe is the total deslruction of this after death , after which 
they remain in the soil or the air, ready chiefiy for transformation 
of organic mUter for vegetation — On the non-existence of 
Mxcrosyma Creta , reply to M Be champ, by MM. Chomberland 
and Roux — On the meduniarn of troubles produced by cortii^ 
lesions, by M. Couly, Unilateral and limited cortical Iciions 
involve profound modiftcatiunii of the various fuuctioiis of tha 
medulla oblongata and the spinal cord opposite, leaving intact 
the brain functions. — On the emhryogeny of Asoidions of the 
geuuB Luhonephara, by M. Giaid. — On the htoinatnrrhiu of 
^ucculina. cajans, Thompson, by M. Jourdam. — On the mor- 
phuJoCT of the fa'tal envelopes of Lhiroptcra, by M. Robin. — 
ContriLutiuna to the cryptoganuc flora of Banks’a Peninsula 
(New Zealand), by M. Crie. — Mr. Sitone's star-catalogue waa 
presented by M. d’Abbadie. 
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LECTURES ON TEACHING 
Le€imr€s on Teachings Delivered in the University oj 
Cambridge during the Lent Term, 1880 By J, G 
Fitch, M.A (Cambridge . University Press, iSfli ) 

O UR review of this new contribution to the now 
copious and mcreasing educational literature of the 
conntry has been delayed by causes complimentary to its 
author The felicity and charm of the style, the freshness 
of treatment of even hackneyed topics, and the interest 
and practicalness of the matter, rendered the reviewer’s 
proverbial dipping into a book impossible in this casc^ 
and the work had to be read for its own sake as much as 
for that of cnticism. The author has long been known 
as one of our most earnest practical and enlightened 
educationists, and though perhaps not a polemical pioneer 
in the educational held, an advanced, safe, and healthy 
thinker on the important problems involved Of this new 
utterance of her husband, the uxor dilectissima, to whom 
the book is curiously but most appropriately dedicated, 
has no reason to be ashamed, even though 11 is not the 
newest poem or novel, and only a prosaic, but by no means 
prosy, volume of ‘‘Lectures on Teaching’* — a title, by 
the way, much too modest for the quality of the book, 
which should m future editions be exchanged for one 
more worthily distinctive and more expressive of its 
contents 

The occasion of its producrion is one of no small 
interest and importance in the history of educational 
progress in this country For some years back, there 
have been made some laudable attempts to secure for 
education University i-ecognition and standing, by the 
appointment of Professors of Education. The first 
practical effort in this direction was made by the College 
of Preceptors, which had the merit of appointing, in 1873, 
the first Professor of Education in Hntam, the late 
enthusiastic end enlightened Joseph Payne This was 
followed by the establishment of Education Chairs, in 
1874, in the Universities of Edinburgh and St Andrews 
It took sometime for our greater conservative Universities 
to adopt, even m part, such an unwonted innovation, 
though earnestly and repeatedly pressed to do so in 
Memorials from the Head-masters of our great Public 
schools, whom they had trained as scholars but neglected 
as teachers j leaving them to gam what professional skill 
they have, as they themselves confess, at tlic expense of 
their pupils At length, in 1879, Cambridge came to the 
conclusion that ft would no longer be derogatory to them 
to_ patronise to some extent the new Science of Education ; 
and a "Teachers* Training Syndicate” was appomted, 
which issued a scheme of examination in the history, 
theory, and practice of education, with lectureships on 
these branches of the subject. The first course was given 
by the well-known genial edacalionist, Mr Quick, on its 
history ; the second, by Mr. Jamee Ward, on its science j 
and the third, by Mr Fitch, on its practical aspects, which 
wa have now before us The next step for these Uni- 
versities to take, which idiey must^ehaH we say cordially 
will ?-^take before very long, will be to do for education 
what has been done for other subjects— to give it full 
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University status by the appointment of Professors of 
Education — a step that will do more than aught yet 
attempted to give teaching and teachers the standing, 
influence, and emolument to which the importance of their 
work to national cultuie and progress justly entitle them 
from the lowest to the highest , and a step that will more 
than lepay the Universities themselves, which would thus 
be entering, as Mr. Fitch well obsen^s, "on an honour- 
able and most promising field of public usefulness,” that 
will help to "make the work of honest learning and of 
noble teaching simpler, more eflrecti\'e, and more delightful 
to the coming generations *' 

Though deprecating any claim to be a systematic 
treatise, or a "manual of method” on the subject, the 
book traverses the gre.atcr part of the general field of 
inquiry, and to the practical student and teacher will be 
found more helpful, suggestive, and scientific than moie 
elaborate and pretentious text-books The work is singu- 
larly readable, attr.iciivc, sound, sensible, and practical, 
and altogether free from hobby-horsiness Though sub- 
ordinating theoretical treatment, Mr Fitch is, as a rule, 
scientific in spirit and suggestion , and when discussing, 
as he does, conti overted questions that generally rouse 
polemical combativencss, if not bitterness, he does this 
with so much of the ^uavtier, and with such genial per- 
suasiveness in favour of his conclusions, which are for Uie 
most part sound and abreast of recent opinion, that the 
book IS calculated, in an unusual degree, to carry en- 
lightened conviction on many problems into the conser- 
vative ranks of Umi^rsity men, still too impervious to 
ch inge ID their traditional views of education Canvass- 
ing, as Mr. Fitch docs, so many subjects of controversy, 
It cannot be expected that his conclusions will be generally 
accepted — on not a few wc deem him in ciror, and should 
be prepared to'jom issue , but they are always so presented 
as to command, and to gain, the most careful considera- 
tion and to disarm opposition — oAmvaiutblc element with 
the class be specially addresses. 

The mere bendings of the chapters show the interest 
and extent of the field traversed We have " The Teacher 
and his Assistants,’’ in which an inspiiing, noble, but for 
from Utopian, ideal is held upfoi imitation ■ " The School, 
its Aims and Organisation,” in which such important 
questions, as what a. liberal education is, what subjects 
should be taught, and the hke, are discussed ' " The 
School-room audits Appliances,” where excellent practical 
suggestions are given towaida making our Schools the 
healthy, comely, and educative centres they ought to be 
in any wise comimunity * "Discipline,^’ in which this vital 
element in ichool life is treated with admirable spirit and 
wise counsel, traversing the various disciplinary influences 
that ought to be brought to bear on the child, before the 
ultima ratio of corporal punishment is resorted to, which, 
though not condemning it altogether, he wisely thinks 
"is almost wholly unnecessary, docs more harm than 
good, and in just the proportion in which teachers under- 
stand their business, they will learn to dispense with ” ' 
"Learning and Remembering,” where some sensible 
practical hints art given as to the use and abuse of that 
universal school hack, the memory, the treatment of which 
he nghtly considers a very good test of " the difference 
between skilled and unskilled teaching," though his psy- 
chology of this so-called faculty ra questionable, savouring 
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too much of the orthodox Hamiltonian school, and too 
little of the, at present despised, phrenological, which Utter 
considers memory a mode of action of all the intellectual 
faculties, and which, on this point at least, contains more 
truth and practical suggestion than is generally suspected ' 

Examining," in which the elements of skilful questioning 
are well put, and not a few fresh suggestions made, as in 
regard to the use of " Socratic questioning" in school, on 
which, however, we recommend to the author's considera- 
tion, the views of his friend, William Ellis, the liberal 
and philanthropic founder of the Birkbeck Schools, who 
was the first to adopt and advocate it in its entirety, 
making U a true Socratic dtalogHe^ the pupil also stating 
difficulties and ashing questions of the teacher^ as well as 
answering questions asked the " Preparatory Training*' 
of the child, in which much sound practical advice is 
conveyed as to the early stages of the “three R's" and their 
congeners, but in which, amidst much appreciation of 
the Kindergarten, this system is on many points — we are 
sure unconsciously— greatly misunderstood and misrepre- 
sented, as that FrObcl did not take “a large, or very sound, 
view of the purpose of education as a whole," that the 
system "does little or nothing to encourage reflection," is 
"apt to mistake means for ends," "does not tram to over- 
come difficulties," and much else in the same strain, 
regarding which, we may safely and confidently leave 
Mr. Fitch to Miss Shircff and otherwise and fully- informed 
Kindergartener . "The Study of Languages," in which the 
vexed question of the place of the ancient classics and 
modem languages in education is very fairly and estima- 
tively stated, and recent broader views advocated, a 
chapter that would be studied with advantage by both 
parties in this wordy strife "The English Language," 
where he claims a very high— we should be inclined to 
claim even a higher— place for the native tongue and 
literature, in intellectual, cultural, and general educative 
power, when rightly taught, and gives some excellent 
practical suggestions to help towards this, his conclusion 
being admirably expressed thus — " If your scholars do 
not acquire a positive love for reading ; if they do not ask 
to be allowed to read the whole book or poem of which 
the extract you take as a lesson forms a part ; . . if they 
do not feel a heightened admiration for what is noblest 
and truest in literature, and an increasing distaste for 
what is poor and flimsy and sensational, then be sure 
that there must be something incurably wrong in your 
method of teaching, and that all your apparatus of 
grammar, paraphrase, and logical and grammatical 
analysis, will have failed to fulfil its purpose," 

Then we have two chapters on Arithmetic," both as 
an art and a science, on which, as might be expected 
from the author of a well-known text-book on the subject, 
he places high value, for both culture and use, and on 
which he gives very good hints ; on Geography" and 
" History " he is equally fresh, suggestive, and practical ; 
and the book concludes with two very good chapters on 
the teachmg of "Natural Science" and on "The 
Correlation of Studies," 

On the place of science and scientific teaching in all 
true education Mr. Fitch speaks with his accustomed 
candour, fairness, and perspicuity, and pleads in their 
favour with a quiet but firm and skilled advocacy, which| 
with its genial non- polemical incisiveness and force. 


makes it a real acquisition to the growing literature on 
the scientific side, which will carry conviction into certain 
scholastic circles that would be, as they have been, deaf to 
more formal and strenuous pleading. Here Mr. Fitch 
reveals himself with unwonted power as a skilled, Socratic, 
but disguised polemic, in the advancing cause of science 
m education. His way of making the scientist in educa- 
tion put his case "to those who live in the academic 
world," is admirable "You are mistaken in supposing 
that the domain of physical science is a merely material 
and practical region, while yours is essentially intellectual 
There is here a body of truth of the highest practical utility, 
no doubt, but also of the greatest value for educational pur- 
poses The laws and principles by which the facts of the 
material world may be explained and co-ordinated, are 
quite as uniform, quite as beautiful, and as far-reaching 
in their applications, as any of the laws of language or 
the truths of mathematics Moreover, the processes of 
thought required in the study of these questions are just 
as vigorous, just as stimulating, stand in just as close a 
relation to the intellectual needs of a well-instructed man, 
as those involved in the older studies You can make 
the teaching of physical science as fruitful, as thoroughly 
disciplinal for all the higher purposes contemplated in a 
liberal education, as the teaching of Creek or of geometry, 
if you will only first recognise the possibility of making it 
so, if you will encourage skilled and accomplished men to 
take up this branch of instruction, and are ready to give 
them the same status and encouragement as you now 
give to accomplished teachers of philology or history. 
Enlarge >our conception of what a liberal education 
means." Mr Fitch concludes that "of the legitimacy 
of these claims there can be no doubt," and wishes "some 
Huxley or Tyndall had enunciated this message before 
wc ourselves went to school " He shortly discusses the 
utilities of physical truths, their beauty and intellectual 
attractiveness ; the disciplinal value of the inductive pro- 
cess by which they are discovered, and its function as 
an invaluable corrective and necessary supplement to the 
one-sided deductive method of the common scholastic 
studies His recommendations on the practical teaching 
of science in schools, and on technical education, are 
also good, and to the point. Altogether, this chapter on 
Science deserves perusal by all interested in its teaching, 
and we wish our space allowed us to take his arguments 
up in detail. 

The last chapter, on " The Correlation of Studies," is 
an important one, and in great part sound and sensible, 
though not a few will be inclined to disagree with the 
author on some points , for the problem of "the conflict 
of studies" is as yet more crude and unsettled than any 
other in the educational world He wisely controverts 
the plausible maxim, non multa^ sed multum. His division 
of the proportionate times that should be given to the dif- 
ferent classes of studies, viz. "nearly half to language and 
literature and subsidiary exercises, and of the remaining 
half, rather the larger portion to mathematics, and the 
smaller to experimental science," will provoke controversyp 
and IS surprising in an advocate of science m schools. 
He would also have never more than two physical sciences 
studied at the same time. His remarks on the principle 
of selection amidst the increasing press of studies should 
be serviceable to distracted teachem, and help them to a 
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choice ; though here, also, he leans overmuch to the 
linguistic side. 

In the curriculum of studies recommended by him, Mr 
' Fitch has strangely subordinated, if he has not greatly 
Ignored, the studies that prepare the citizen for his duties 
as a member of the State — the Social and Political 
Sciences. Surely he has not read, or greatly studied, the 
admirable pleading in their favour to be found in the 
works of his friend William Ellis, and also of George 
Combe, as recently fully presented in his educational 
contributions, edited by one of his colleagues in the in- 
spectorate In this respect, there appears to us to exist 
a serious hiatus in his plan of study. One of the 
doctrines he enunciates is also enough to raise the 
old phrenologist from his grave, what he calls ^^the 
convertibility of intellectual forces,*' whereby, he in- 
forms us, ** every kind of mental power, once worked 
and applied to a worthy purpose, becomes avail- 
able for other purposes, and u capable of being irans. 
formed into power of another kind '* — an ancient error 
in schools, still fiuilful of failure and wrong, which we 
are surprised to find held by a man so generally wise on 
education. Poor George Combe otherwise fares sadly at 
the hands of Mr. Fitch, who describes his mission in life 
as being that of advocating the one doctrine of inherent 
hereditary aptitudes, and says that ^*hc never could in- 
duce his friends seriously to attempt the classification and 
teaching of a school on his principles, and the experiment 
yet remains untned” ^ What of the history of such 
schools given in the work on Combe's principles just 
named ? 

Though not agreeing on many points with the author, 
as was inevitable in a field so full of conLroveisial matter 
as the growing science of education, we look upon the 
book as a valuable contnbution to the subject, which, by 
Its unusually attractive style and high lone, will command 
a wide audience, and, from the auspices under which it is 
produced, will reach places where sound educational 
philosophy too seldom penetrates. We cordially recom- 
mend it to all interested in education, and specially to 
teachers , and also to the active Education Society, as,. like 
Prof, Bain’s recent work on Education, which they have 
already taken up, an admirable basis of profitable 
discussion. 


PRACTICAL HISTOLOGY 

A TexUBook ofPrachcal Histology^ with Outline Plates 
By W. Stirhng, M D , Sc.D., F R.S.E , Kegius Pro- 
fessor of the Institutes of Medicine in the University 
of Aberdeen. (London : Smith, Elder and Co , 
J881.) 

A t the outset Dr. Stirling informs us that "the purpose 
of this work is twofold ; firsti to give plain, definite, 
and precise directions for the preparation and examina- 
tion of the animal tissues ; and secondly, to ensure that 
the student executes a drawing of the majority of the 
microscopic specimens which he makes for preservation 
For this purpose a series of Outline Plates is issued with 
the text." 

As regards the first of these objects, there is no doubt 
that to give " plaini definite, and precise directions " is a 


desirable and praiseworihy object, which most, if not all 
'^practical" books strive lo attain. Those that succeed 
in this endeavour differ from one another chiefly in the 
means by which this object is accomplished , in some the 
author arrives at his object after long-contmucd patient 
and diligent work, in other rarer instances he utilises the 
works of others, and by doing so he may, and sometimes 
actually does, produce a book which has considerable 
merits of its own, inasmuch as it gives m plain and simple 
words valuable and useful extracts of much larger original 
works full of minute and bewildering details, not easily 
understood by, and of little practical use to the ordinary 
student. Dr. Stirling, although his book cannot in any 
sense claim to be considered other than a book of com- 
pilation, has nevertheless succeeded in presenting to 
the medical student, anxious to acquire the necessary 
amount of knowledge in practical histology, a work 
which, conveying in a short and intelligible manner a 
great deal of information, will, we djubt not, prove of 
service 

As regards the second object of the book, viz that the 
student should for himself make drawings of his micro- 
scopic specimens, wc fail to sec how Dr Stirling's Outline 
Plates can advance this object in a satisfactory manner. 
We always thought that the student drawing the correct 
outlines of the specimens or of parts of the specimens 
prepared by himself, has got evciy thing that is essential 
to guide him m the study of those specimens To fill in 
the details in pencil, or, as Dr Stirling suggests, and what 
IS slilL more laborious, in colours, m the outline figures 
drawn for him from somebody eJsc's specimens, appears 
to us of more than questionable value. 

Besides the directions for practical work a considerable 
part of the book is taken up by the description of the 
structure of the simple tissues and organs As far as we 
can see, these descriptions arc m a great measure, to the 
extent of verbal quotations, borrowed from other books, 
without even an attempt to mcntinn this fact , by doing 
so Dr. Stirling has deviated from che accustomed rule, 
and has proceeded in a rare and unexpected manner, If 
an author introduces a bii tracts and verbal quotations 
from any other work, we believe it will be universally 
admitted that whatever the aim and nature of the book, 
the author is bound to mention his source if he omits to 
do this, intentionally or unintentionally, he lays himself 
open to the charge of having commuted what in the eyes 
of every right-thinking man, not to say of every man of 
science and teacher in a responsible position, must ever 
be considered a grave offence 

Dr Stirling has made ver) extensive use of the " Atlas 
of Histology" m some chapters, ^ ^ on the salivary 
glands, the kidneys, the generative organs, and others, 
making copious extracts therefro.Tij to the extent of verbal 
quotations, without in any way indicating that he has 
done so. 

Dr Stirling's proceeding is greatly lo be regretted, 
since by his numerous and original works in histology he 
has won the esteem of his confrhes and has proved 
himself to be sincerely anxious about the piomotion of 
this science. 

The publishers deserve great credit for the handsome 
style in which the book is brought out. 

E. Klein 
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LETTERS TO THE EDITOR 

[Til/ Edtior does Hoi hold himself responaihle for opinions expressed 
by his lorrespondmsts. Ntiiker can he undertake to return^ 
or to cdrrespond with the writers of rejected manusitipts. 
No notice is taken of anonymous communication t 
[ The Editor urgently reguests correspondents to keep their letters 
as short as possible. The pressure on hts space ts io great 
that It u impossible othenoise to ensure she appearance even 
of communications containing interesting and net el facts."] 

The Electric Riilwey in Pens 

I HAVE witbm the last few days received a letter from a fnend 
m TarUi who writes that he had last week travelled on the 
electric railway m that ciiy There is still much, he add<t, to be 
dene before it can be brought into general um ; but nevertfaeluB 
the train moved satisfactorily. There were fLUy-four pa^sengen 
in the carriage, which was propelled by a large Gramme machine 
and 160 cells of Faure’s battery. The experiments are to be 
recommenced very shortly with a new motor by M. de Men tons, 
and a Faure's battery. W. bPOTTibWoODE 

4,1, Grobvenor Place, S.W , Jane 16 


Probably New Variable and Red Star 

On May 22 I found, 2” 51' 7 north of a Cygni, a deep red or 
cfimoon fltar, which is not in the Bonn Catalogue The nearest 
lo It there is 3167, which m dcclmatton correiponcU with 

a white star that I observed at the same time, but not in R A 

I)r. DobercU wntes to me as follows — “Markrce Observa- 
tory, i88j, May 29, observed the nrtv st.ar, bnek-red, tbe 
nicest I ever saw, 8 7 mag. ” , and *MS8 e, May 31 ib. a.m , 
colour same as before , 8*4 m." 

Mr Ward of Belfast, who observed in the early morning of 
May 31 in strong twilight, describes the star aa “deep crimson , 
beautiful object , two or three comitcs,” 

Ifr GLedhill, in Mr. Crossley's observatory, Halifax, found 
iti on May 30, “ strikingly red 

Dr Ball, the Astronnnicr-Royal for Ireland, observing at 
Dnoaink, saw it “a superb ernnson " 

Prof Krueger, director of (be Kiel Ohiervatory, described it 
os ** arnffallend toth" (remarkably red), on May 50. 

On June 2 it appeared to me unchanged in colour, and increased 
from 9 mag. to 8*4 —June 7 and 8, cwonr still the same, and 8 3 
or 8*4 magnitude. 

Dr. H. Krentr, writing from the Bonn Observatory, states 
that he finds an observation of ibe star recorded on June 19, 1857, 
bat not at any other time during the progress of the observations 
for the Bonn Catalogue, in which it has not been published 
There does not appear to be any note of its colour, and 1 
think It will most likely prove a variable of a very remark- 
able cfaaiacter. Prof Krueger makes its position fur 1855 
= a 20b 36m 37 “ 0 I ^ 47 ° 37" 33 ^^ Herr Krenlz's position is 
a aoh. 36m. 37‘».*o , B 47" 37'’9 The white star incnlioned 
■hove is not recorded in any ot the Bonn obiervations , and, on 
the other hand, 1 may add that 1 do not identify h 47° 3167 in 
the telescope I estimated the white star at about 9 5 mag of 
Argelander's scale, and therefore within the limits of the 
Dii^chmtesterun^. 

Tbe small stars lecn by Mr Ward are perhaps too distant 
to be strictly considered as comite; to the red star. They 
are sufficienlly difficult to me, though probably easy to his well- 
known extraordinary sight The position of the nearest that 1 
■oe is about 0°, and I find two otbCTs more distant — one at 350", 
nzvi one at Iio'’i with a power of 120” on a 4! inch O.G. 

There seems a peculiar dimness about the star, referable, 
probably, to the dork shade of its red An uneducated person 
with a very excellent eye, and who never heard a descnption of 
a Ted star, compand it, at tint view, to “ a drop of black blood.'' 
It mav be conveniently and well compared with Nos. 44S aad 
^3 or my “ Red Star Catabgue," especially with the former, 
Tbe colour of which was described by Secebi as "‘‘intense” , and 
In Che glowing red of the one object wdl be Minarked a stnlung 
•ontiast with ihe deep sombre tint of the olhcx. 

I nuke the approximate positions of the red and the white 
stars for 1S55, and corrected from my first observatioas, u 
follows: — 


The red . .. 

The white 

^ArgdldiMierS P^dion of his + 47° 3167 
Millbrook, Tuuo, June 3 


h. s a r 

ao 36 a7; + 47 J7’S 
90 36 18 ; + 47 46*8 
90 36 98;- +47 46-8 
John Birmingham 
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The Doctrine of the Conaervntion of Btcclnciiy 

I WISH to take the earliest opportunity of reapondfng to the 
conrteona letter of M. Lippmann, which appears in the current 
wue of Nature, with the acknowledgment that his quotation 
from the Comptes rendus of 1876 establishes la the most con- 
clusive manner hn priority of date in the enunciation of the 
doctnne of the Cvniervanon cf Electrictty. As to my own 
independent enimaation of tbu doctrine, it was arrived at with- 
out any knowledge of the comparison drawn by M Lippmann 
m 1876 between the cyclical flow of heat (of Carnot’s theorem] 
and the cyclical flow of electricity. I approached the matter 
upon somewhat different and less clearly defined liDes, and 
finnUy struck upon the fundamental notion of the Conservation 
of Electricity when emleavoujing to think out the relaltuna 
between electromotive and puiidcromotfve force m an electric 
theory of radiation based upon Clerk-Maxwell's Electromag- 
netic Theory of Light. My ^speculations on this point were 
committed to writing some weeks ago, and will shortly be pub- 
luhcd. I content myself in the meanUmc with pointing out how 
near Clerk Maxwell came to a similar conclusion In Article 35 
of his well-known treatise, he says emphatically , '* While ad- 
mitting eleclncity, as we haw now done, to the rank of ■ phyncal 
quantity, we must not too hastily assume Lhal it is, or u not, a 
subbtance, or that it la, or is not, a form of energy, or that it 
belongs to any known category of physical quantities All that 
we have hitherto proved is that it cannot be created or anni~ 
hila/ed” (the italics are minr) Ncva-theleas the immediate and 
logical conclusion that electricity, bkc matter and like energy, is 
subject to a law of conservalion, appears to have been rejected 
by Clerk Maxwell for reasons explained m Article 574 of hlf 
treatt!ie, enn equent on Ini inability to disioover whmher an 
electric current pos8e*^sed nunnenlnm or could exert a mechanical 
reaction upon the matter of the conductor through which it flows 
The unfortunate dilemma which BUggebted this experiment could 
hardly have been raised if it had then been as clearly understood 
as It now IB that there u the same distincboii between elcctro- 
kmetic and pondorokinelic energy as between electromotive 
and ponderomotive force But to dr cuss this matter further 
would lead me to take up too much space. 

SXLVANUS P. THQHIPSON 

UniVQiity College, Brisbol, June 19 


Thought-Reading 

It would seem that the “discovery" of reading peopfe’s 
thoughts, lately mentioned in tbe doily papers, is m no way anen- 
Lially different from the well-known “ game " of wishing " often 
played by young ladies It consists of the following procedure. 
One person goei out of the room, while ulhcrs arrange upon what 
she IS to do. Nhe enters blindfolded, and in the particular instance 
now alluded to, was tamed round several tima so la to he quite 
ttficonscious of the direction in which she was facing. Two 
persons now place their hands on either side of each shoulder, 
making their fingers meet at the back of tbe neck and under the 
chin ; or they may be placed round the waist , liut as Ihe fiore- 
head appears lo be equally sensitive, perhaps it is immaterial 
where the bands be situated. After standing still a moment or 
two, the lady moved slowly round m the direction of a sofa 
under the impression, as she afteraardB said, that she was 
walking 111 quite another way. Having reached it, she sat down 
(not even knowing the lofa woi close by), and delibeniely put 
oat her hand, took up on antiiBOCBSiar which lay upon the Eofa, 
and Eoued it, asking, “ la this what 1 wai to do 7 " This was 
perfectly correct, the antimacassar having been expressly laid 
there for the purpose 

It was setlled that another ladv should walk into the can wa- 
tory. To do this she hod to pull up a blind, lift an iron bar and 
open the sbuttem, then undo the gla^s door behind them which 
led mto the oviseivatory. All this she did unbcutaiiugly, and 
walked straight into it. I could describe severftl other inatancea 
where ornaments and other things had to be selected out of 
various groups of ohjecta, &c. : but the above will lllnslrtto tbe 
proens. 

One cHenliBl dondltioa of sucoesa u that the mdiaidual.jnuit 
voluntanlj and entirely mriender the will, while those who hold 
the penon blindfolded must determine oi powerfuny as they ctn 
that the latter shall do what they wish. Care ehonld hufiMkeii 
vetto/KfAthe huNvidual in the deilred duMdlM. Tbif how- 
ever be done invoknkaElly, but it will amt aeGount/or Ihe 
person doing all that has been previously determined after 
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Arriving at the spot. Some Jodies describe a remarkable sensa 
tion accotopuijmg the proce s ; a sort of ** all-overishness," or 
even liBiintiie<!<;, so much so that the lady hr&it alluded to on one 
occasion staggered, and ctjuld not proccet^l at all. 

It appeare to me to be a very peculiar p-ychological phenomc 
non well worthy of investigation, if po^Aible, but too well known 
to be dispated, George IIenslow 

6, Titchfield Terrace, Regent's Park, N.W. 

P.S — Since writing the above I have heard of a much more 
remarkable case tliaii the preceding. The operatois sat in .1 
circle, Silent, but determinatcly "willing'’ that a certain lady 
should do what they had resolved upon. She stood m the centre, 
end wai not blindfolded or touched by any one In every case 
ihe did it correctly. One thmg that was agreed ution was for 
her to taka a bottle of wuic from one table, cany it to another, 
and pour out a duRmte ouantity of wine, 'I Ins she did, nut 
eaceeduig the amount predetermined. On a hecond occasion she 
had to n^tid a key liiddLn awny behind some booka. Ah she 
approached the place she became very excited and hy tcrical, but 
at once extracted the key. 

The above cases clearly show that as far as they ai c concerned 
" thought reading " is an incorrect expression, as the person 
operated upon is a passive automaton, while othcis, as it were, 
force their wiiU upon her " Wili-imparting " would seem to he 
a better term. — G 11 . 


Notes of the Cuckoo 

In a letter appearing in Naiuiie, vol xxii p 76, I slated 
that — " All the cuckoos here iiituuc m a minor key except one, 
which alone does not flatten the 3rd of the tonic The key ir in 
all caieB precuely D of concert pitch, as pi owed tiy a tuning- 
fork, and the first note u F on the fifth line." This year 1 find 
that, while the cuckoos here generally intone in D minor, as al>ove, 
there is one again lliat intones m 1 ) major, and two others in C 
major and C minor respectively. Some that I casually heard in I 
other places m the neighbourhood intoned in D minor 1 

Millbrook, Tuam, June i John Birmingham I 


Notes on the Indian Glow-Fly 


Having faded to find any criiical desciiplion of thc'^c inte- 
resting insects. It n possible that the notes I am now able In ';end 
you may cause olhers to enter the field of inquiry. Situated 
some 3900 feet above the sea, and in Ceniral Southern India 


Band st hills, valleys, and slrenins, 1 have had pccnlnr opjioilu- 
nitie^ for observing them 

They aie not lo be seen dunng ihe diytimr, hut so soon as 
darkness steals upon twilight, ‘O surely do theie small natural 
lanterns become visible, and llicir numbers rapidly inciease, 
much indeed as Ihe visibility of the i<tBrs increases as the evening 
paasei into midnight 

The fire fly, w'hen examined individually, is hy no means a 
pretty ‘look mg insect, and comparing it to other insects and flies, 
tt is certainly bbth large and ungainly An ordinary house fly is 
five- sixteen tbs of an inch in total length and weighs 25 grams, 
but the subject of my notice has a total length of nine'^ixteenllis 
of an inch and weighs 66 of a grain , W'e thus at once learn 
something as to his size and weight The glow'-fly — or bccllc as 
1 should term It — has a black head and antennse , the thorax and 
abdomen are of a yellow red colour This latter part of 
the insect's body is divided into six rirgs, .and, counting from ihe 
thorax, it IS the fourth ring that emit', the light There is a 
rectanpilar opening in this ring wUicli is merely covered hy a 
very thin skin , it is In fact a vnndffuf from which the light 
emerge^ The insect hoi only one pair of wings ' these are 
■^mallj most delicate and thin, and are sheathed. It is worthy 
of careffil notice that these insects fly both rapidly and slowly, 
but make no noise or buzz m ihe air. To test this further I have 
freqaently liberated several of these glow^-bectlea in my bed- 
room, and in the dark they have only appeared as^ fo*ry x/arr, 
as no humming could be detected. 

As regonU the character and quontily of the light, I have to 
owreive that one insect enables me to tee the time hy a white- 
faced watch when four inches distant j twelve of them placed in 
a glass ju enable me to read a book ulth cose, and are equal to 
A imall Geisslers lube The light is of au exceedingly beauliful 
Mlour— a sombre yellow tinged with green, but at intervals it is 
bnlhant, A prelimiiuiy eiamination of the light in the sjiec- 
tioiQppc (a one made for me ^ Browniog) shows a disarct 


clear continuous spectrum, nu lines 01 bands of any kind being 
visible. 

The in'-ect made to ciawl on a Liid pKiccd over the poles of a 
powerful compound permanent in.ignet ‘ihnwed iin signs of uu 
easiness or change of light SrnnWrly placed over an elccLro- 
inagnel (ten Grove cells) and njndly .^Ucrnnlmi; the cun cut caused 
no change Placed within a cnil of co^eied wiie, no change. 
Blowing very gently, my breath on the in' eel caused no 
change, this was also tried with a blowpipe Cold air at 50* 
caused a distinct dimmulion of the light , un the other hand, air 
at 100“ can ed an increase of light 

I now placed several of the in-ects 111 a bell-jar, and gave them 
a good supply of clean oxygen gas , the luininnsity at once 
inci eased fully 25 per cent. On a dcifl iiibrel (which si ill '-lieds 
light) oxygen g.avc similar result*-, and on cxtiacting the huninous 
pail and blow iiig oxygen upon it the light was much mcicEOicd. 

It will piove intcrciiLing tiJ mention ihat, so soon as darkness, 
has fairly set in, nnllioiLS of ihc-tC iiueets invade the trees, 
and as my bungalow lis nc.'ir Lo a stream and level w llh the tops 
of I he trees, lam able to notice them with much caic. '] he 
curious pulsation or flashing of lluir light is remarkable ihe 
insects 1 eating on the tree all act in net feet conceit, le five 
seconds of no light, then seven rapid 11 ashes , five Bccuiids, no 
light, sc\en flashes, and so the gaiur continues ih rough out the 
d^k hours 

Atfiist I had reason to be]ie\L* that the insect when flyiig 
only emitted IighI , this how'ever is not llie ca c , fur when 
observing the Foie Star foi sanation wilh my iheodolite, it 
occurred lo 10c durin;/ a passing cloud to tuin a Lelc'coiie on to 
the glow'ing tree At once I had the field of Mew filW with 
tiny stars, but both fixed and wnndeiing 

It is also worthy of special notice I hat .all tJie glow-msecls on 
a doreii nr moie trees w'lll continue In keep up the most perfect 
time as lo the flashing of their light and the mlcrval of jiause, 
and this for many consecutive hums , liut this ‘logukiragieement 
as Lo thr time relates to close cluslei of trees only 'I bus distuict 
groups of trees *eparalcd by one 01 mure bundle l )aid!* may 
not agicc, and do not do fo as a rule. 

1 have been informed on safe authority that the Indian bottle- 
bird |)ruLccls hi nest at niglil by slicking several of these glow- 
beellcs around the entrance by means of clay , and only a few 
days back an intimate friend of niy nwn was watching three rats 
on a roof rafter of lus bungalow when a glow-fly lodged very 
clo'-e to them , the rab» immediately Fcampered off 

In enndu lon, these insecla *ec hy day as w’t'll as by night, 
and I incline to the idea ill'll the beautiful light they carry 
serves as a mean, of intimidnlion or prulectinn, and ccilainly as 
a means wherrliy to recognise friends. 

As I gaze from my verandah down rl e Nadgani Valley into 
Llicdaik iiighl T see Ibe jiulsatiuna of light heie, there, and 
everywhere! and as my oplical jiow'crs increase so do these 
gaseous, nebulous pattlics I ccome resolved into real living 
stais » H. A bFVERN 

Wynaad^ India, May 5 


Birds Suffering from Cold 

Tm Linusnnlly severe we.itbcr (5“ - 12° Rcaumui) of ^thcte 
lost twelve days struck heavily on tIiU swallows of our couutry 
They have been found dead by liundrcds The disiresa of the 
poor animnls uiust have been extieme. Suffering from hungci 
and cold, they presi-ed against the windows, and being brou^ 
in suffered to be petted and fed, but died from cxluui^tion. In 
Kopidlno about 300 luok hbeltei under a balcony, and the 
cold growing more and mure intense lowxrtls night, they 
clustered on ecich other like bees until mirning, w'heii thirty 
were found dead I have been walking (Ins aftemoon in the 
fanburbs of Pi ague, w/heie a fortnight ago I have seen swallows 
skipping on the river and hunting m gardens, but although the 
weather was now clear and warm, I could not ^ce a single onfl. 
Tidings of uaffenng swalluw^s come from the country, where 
people have been kind to them, feeding them on ants’ eggs and 
flies, but they would not eit, and died. In someiiesli the young 
ones were found slarvcd alone, in others their mothers were with 
them. J. V. SlAdek 

Prague, June 16 


An Optical lUuaion 

The illusion of the mverted pm w os shown me about the y«T 
1846^7, and I well remember, when I was at Cambridge, 
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working out the explanation induclivcly. In the antumn of 1847 
1 was spending ai evening with Dr. P. M. Rogetj al hia liouM 
in Woburn iSquore, when among other subjeetb we conversed 
upon was that of optical illusioni. The inverted pin was one of 
hii illiutrations, and 1 think he mentioned having explained it m 
some scientific senal. 

Some years ago the late Mr, Becker, formerly scientific fore- 
man to Messrs, Elliot Brothers, constructed for me a binocnlar 
apparatus for showing the union of two shadows, one on each 
retina. To my surprise 1 found the resulting phantom did not 
differ in position from the single shadow, C. M. Ingleuy 

Athenieum Club 


How to Prevent Drowning 

1 ONLY write in the interestn of humanity. Let those who 
wUl go m for swimming, and 1 wi^h sincerely that every one 
could swim. Treading water however conducts at once to 
swimming. Every one can tread water who likeb It is just as 
easy, if we only knew it, to tread water as to tread the earth, 
ana proximately juit as safe. Men and women might walk into 
the deep sea and out again when they pleased. Nature has not 
been so niegard with, us as some persons imagine. Why are we 
not as sate m water as is the dog? It is bimply because he 
treads water, and we do not As often os I chose to chuck my 
stick into the Causey <;urge my dog brought it out I could have 
done the same , any one could do the same who chose. But 
Obsuredly 1 should have paddled water os the dog did. In 
treading water the body is erect, or nearlyso , in swimming we 
sprawl, and are comparatively helpless The admirals, both of 
them, have given valuable testimony as regards the efficacy of 
treading water. Before the present pier it Lbe Cape was built, 
vessels in bad weather could not communicate witn the shore, 
even by boats Men, then, trending water amid the mountain 
seas, carried communications to and fro in oilskin caps. 1 
have heard it was the same at Madras Young Gordon, appren- 
tice to the sea, fell into mid ocean while fisiing a sail. The 

g ooT fellow’s heart sank when he saw the ship sailing away 
ut, as he afterward told me, he trod water, and kept up till the 
boat reached him 1 have trodden water again ana again with 
a big boy on my back. Any one might do the same. Not one 
woman in len thousand, not one man in n thousand, 1 suppose, 
can iwim. They do not know they can tread water when they 
fall in, and of course drow n, as two fine young women who had 

f iot a little out of their depth In this place did last year But 
gnorance and prejudice cannot always rule, and the day will 
feurely come when human beings, belter imtructed, shall enjoy 
the same immunity in the water that other animals not human 
beings, now enjoy. Henry MacCormac 

Bournemoutn, June 

Buoyancy of Bodies in Water 

A propos of the question of drowning, as the same 11 now 
raised in Nature, and especially so as to the alleged *'fact that 
men are very different in buoyancy," allow me to say that when 
stationed many years ago at Pembroke Dock, South Waks, two 
soldiers were drowned there within a few days of each other. 
One of these casualties occurred off an island named the Stack 
Rock, m Milford Haven, that was garrisoned by invalided artil- 
lery, while the other took place m the creek that separates the 
town and dockyard from tne huts. In the former instance the 
body of the (drowned) man remained floating upright m the 
water, “bobbing up and down with every wave’— as an eye- 
witness assured me^for a considerable tune, or until it was lost 
to light or recovered (I forget which just now). In the latter the 
body— that of a healthy, muscular man— was picked up a day or 
so afterwords bj a parsing boat os it was floating out with the 
tide to sea \ and 1 have since seen several fresh bodies floating 
in the Ganges. Indeed the survivors always attach weights to 
the remains of even the poorest of their kindred ere they deposit 
them m that Foored stream ; but this may be for the purpose of 
counteracting the current ; and it is, 1 think, generally assumed in 
books and courts of law that all b^ia, human and liestiol, sink 
u a rule in water os soon as life li extinct ; in other words, it Is 
stated that they remain submerged till decomposition sets in, or 
nti up such on amount of gas within them oa enables them to 
OYercome all resistance from above, and float. If such be the 
cue we must either suppose that the corpses referred to within 
poueticd some special itlributei of Iheir own, or that “ men 
tra very different m buoyancy " after death than they were during 


life. Assuredly these men could not hare been lost in this way 
had their bodies been able to float in the one state as well as they 
were in the other ; and 1 heartily agree with Mr. Hill when 
he says that “no amount of coolness or presence of mind will either 
supersede the art of swimming or altei the laws of gravity.” 

Ashton-under-Lyne Wi Curran 

Resonance of the Mouth-Cavity 

The observation of Mr. John Naylor, forwarded to you by 
Mr. Sedley Taylor (p 100), admits of being mode witn more 
sinking (because louder) results than by the method described, 
and so far from being a “discovery,” is well known to most 
schoolboys. Tap with the thamb nail upon the front teeth, and 
at each tap alter the shape of the mouth-cavity so os to produce 
the note dcbued , any tune may then be played Loud enough to 
he heard at the other end of a large room. It is remarkable 
that without previous practice one instinctively shapes the mouth- 
cavity so as to produce, in almost every case, the exact note 
required, George J. Romanes 

Thunder Storm at the Cape 

A YOUNG man of my acquaintance, who some time ago joined 
the Cape Mounted Rme<i, has just forwarded to me an account 
of a severe storm which occurred on Ihe evening of Thursday 
lost, April 14 C. Tomlinson 

llighgate, N., June ij 

“The storm set in about 6pm, whilst the men were at 
5Lable<;, and was accompanied by loud thunder and vivid flashes 
of lightning Al 6 15 there was a fearful roll of thunder, accom- 
panied by a most vivid flash, which lit up the square for at least 
thirty seconds It struck the barracks at Ihe upper end, ran 
past a room to fhe stables, which have iron roofs , it ran along 
the course of the roofs into the stables, striking down two men 
in the doorway It then ran along the iron of the manger, 
flooring all the horses, nineteen in all, and so went to ground. 
One man was struck in the left shoulder bone, the fluid passing 
from there under the left arm to his watch in the left-hand 
trousers pocket, and burnt a hole clean through the silver case. 
From the watch it .struck again six inches below, and tra- 
velled round the leg under the knee, and from thence probably to 
the spur^, as no bum was found below the knee The extremi- 
ties of both tracks were marked by large burns, and each track 
by a burn two inches over. The surgeon says it was the most 
miraculous escape he ever saw, the watch having saved the man's 
life The second man was merely stunned, and lost the use of 
his legs for some hours ; he was standing in the stable behind 
the first, and although only slightly burnt, is stiU unable to walk. 
The other is doing well, but is rather dazed. Ten other men were 
floored, but soon regained their legs. As to the horses, one 
W'as struck dead in the forehead two othen, blind in both 
eye<<, were shot yesterday ; and four more blind in one eye arc 
condemned. A hone m town wns struck, Mid ,hiB fore-leg 
broken in four places 

“Within a hundred yards of the barracks is a powder 
magazine full of powder, fitted with conductors which were 
■truck faeveral times. This occa<-ioned great alarm to the in- 
habitants, os it contains many tons of powder, 

"John P. Cunningham 
“King William’s Town, South Africs, April 18” 


A Six-Fingered Family 

It may interest some of your readers to bear that there ie at 
present living in Brown’s Town, Jamaica, a family in whom the 
possession 0? six fingers has been hereditary For at least foar 
generations. Unfortunately they consider the sixth finger a 
deformity, and always amputate it, so that there is very little 
opportunity of observing it. There u a little gu-l there however 
upon whom this operation has not been performed, and I much 
regret that, as her parents had taken her up Into the hilli to work 
in their provision pounds, I could not see her. As I am in- 
formed, the sixth finger springs from the little finnr knuckle 
at right angles to the little finger, and when it 11 nee of it, it 
turns up parallel to the rest, being a little shorter than the little 
finpr, out onlte perfect, with nail and two joints. It ii bent 
and extendea w ith the rest on opening or closing the fist. 

Another fact, which I daresay however is usual In such cases. 
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cune under my notice at Brown’s Town, viz. two perfectly black 
puents having a family all pure albinos. 

. Kingston, Jamaica, May 26 Thomas CArrEK 

Singular Behaviour of a Squirrel 

A NEIGHDOUH of mine, whose cottage is thickly snrrounclecl 
with trees, observed a squirrel, during the severe weather of 
winter, occasional Iv stealing food from the troughs set out for 
the poultry. At hrat it caused great commotion among the 
blrdj, but latterly thev were lets uneasy m its nrcsence. Taking 
an interest in the wild creature he began to lay out refuse food 
for it, iDcluding bits of ham, which it greedily appropriated. 
Getting more courageous, it ventured within doors After a time 
it got caught in a trap set for rats underneath the bed Being 
freed from its irksome position it was thought that the squirrel 
would venture no more within doors. Neither the incident uf 
the trap nor confinement for some time within a cage availed to 
restore to it its original shyness With the coming of summer 
its visits have been less regular, hut occasionally it looks in still 
May not a habit like thih, affecting only one out of many, be 
looked upon as corresponding to a sport" in the vegetable 
world, and shed some light on the subject of the domestication 
of animals 7 The sqairrd seems to have been quite a wild one 
to start with, for there is no one in the district who had been 
ID the habit of keeping one as a pet J. SiiAW 

Dumfriesshire 


4^(/i 0i *k(A f)i x(/i 0i the tangents to the lines mi/, 
VI n, and m I are found by application of Carnot’s Theorem to 

be of the general form ^ [r = latent heat , 

dt [j - ii]l273 + /] 

s and J|^ = the specific volumes of water in two dliTercnt forms 
of aggregation] 

The point wi, where rnd, .and WJ / unite, is of particular 
interest J Tliniiison called it “ the tuple point, "and Guldberg 
the *' Falfcspunkl ” of w'ater Lately (111 Bemhu^ 1880) I 
vciiluicd to call it the “.ilisululc [>umt of suljlnnalKin," not 
because I wished to introduce a new term for a W'cll known 
scientific obiect, but only to iioint oul some impoitant conse- 
quences of tne phenomenon just then announced by Camel Icy, 
of which Prof Lnthar Meyer of Tubingen had published an 
interpretation different from mine Ihis jxiint w, Mlualed 

- 0“ 0078 C below the ordinary freezing-point of water, is really 
the npper limit of sublimation, because at any higher tempera- 
ture ice first changes into water before it evaporatea. At 

- 0“ 0078 C , where the boiling- and mclting-pomt of water 
coincide, a real sublimation of ice begins, provided Lhal the 
barometric pressure does not exceed 4*6 mm. (="the critical 
pressure " of Carncllcy) 

Now according to the discovery of Dr Carnelley, ice at 
pressures lower than 4*6 mm would exist by temperatures up to 
+ 1 78° C. Thus the surface if — /, (/, /), which we have hitherto 
supposed to be inclosed bolw'ecn the limits y/, y f, w'ould 

extend far beyond Itn nearly up to ljut always at pressures 
smaller than 4 6 mm. Geometrically this new and unforeseen 


Hot Ice 


In reply to a very interesting letter on this subject recently 
published in Nature (vol xxiii p. 504) by Dr Oliver J. Lodge, I 
wish to express my views of the theoretical and practical possibiliiy 
of the experiment of Dr. Carnelley. 1 wish to start from some 
well-known principles accepted by everybody acquainted with the 
mechanical Ineory of heat and its apphcilions According to these 
principles the volume (and also the total amount of internal 
energy) of water can be expressed as a function of iL pressure 
•*/" and temperature v=/{p,() The form of this 

function, which we need not discuss here, will change with 
the state of aggregation, so that w'c shall have three different 
equations expressing the volumes of w ater in the bolid, liquid, 
and gaseous form. 

« wftipr I P ^ hemg considered inde- 


Geometrically the volumes of ice, water, and vapour will 
belong to three different sur/accb extending between certain 
limits. Thus the surface v f), which repiebcnU the 

volumes of ordinary ice, is hiLuated between the limits /m, 
md; the surface representing liquid water lies between m n and 
fpi df though It may be extended a little on either side of ilichc 
limits, if It applies to water heated or cooled over its regular 
boiling or freezing temperatures, which are situated along the 
lines m d and tnj^ The values of / and /, which belong to vi d 
and iR If, will satisfy two equations — f ) = o and /) = o 
At these points the water will change its form of aggregation 
and pass over in the state of saturated vapour along the line 
mn [equation /) = o], or into ice along md [equation 
f (A 0 = o] ^ > continuous and rcvtrsxhU way. At any other 
point, which is not situated on mn or md^ water may dso be 
liable to change of aggregation, but this process will not be 
rtversibfe. The line m w, where the surface breaks 

up and liquid water changes into vapour, is the curvt of Umion 
o^oluraied vapour contained in the renowned table of Kegnault. 
The boUing-polnta of water under varying pressure are situated 
on JR R, and may be found by solving the equation i/r (/, /) = o. 
At the point ri_ (/ ■ 4-60110., / = - o"’oo78 C.) the line m n 
tenninates, but is continued by /ir [equation % (A ™ “long 
which the vaporisation of ice takes place in a reversible way 
According to the table of Regnault there is no sudden rupture 
It the pomt iM, the pressure of saturated vapour at 0° C. being 
identically the same, If the vapour Is in contact with water or 

with ice. The differential coefiiclaits of the functions 




extension of the surface of icc is represented by the area Im k. 
Here the process of Carnelley, whereby icc of low pressure is 
heated to astoundingly high temperatures, would go on. The 
area/i»>( would of course be entirely ferra tneo^Ua to the 
science of the present day, but there is nevcrthelcis no theoreti- 
cal objection why the surface of ice v — f (/, f] should not 
extend farther than to the limiting line im pointed out by 
Regnault. Contidmg in the experimental proofs already furnished 
by Dr, Carnelley, 1 concluded {Benckie, 1880)* if the surface 
of ICC really extends upw'arda to about + 178° C there must be a 
limiting line mJk 10 the area / since tins area 'cannot extend 
so far as to the dotted line in the figure indicating the critical 
pressure =4*6 mm At this new limit, corresponding to 
an equstion {(A 0 = °^ vaporisation of the "hot ice" may 
go on In a reversible way, just as liquid water gives up saturated 
vapour at those pressures and temjrcralures which belong to the 
line mn (eauation 4 (f, /)=o). The line mA would in many 
respects be tne continuation of w / d (just M mi forma the con- 
tinuation of rpr), but naturally the symLiIs entering the equation 

of its differential coefficient ^ f) 

their signification on the other side of the point wi, so that r 
here would represent the latent heat of vaporuaiton of the hot 
ire, J its specific volume, &c 1 did not expressly mention this 
in my paper in Lhe Bertchit^ because 1 thought it unnecesio^. 
Tliii omiiiioD on my side may probably have misled Dr. O. 
Lo^e is to the real meaning or my words, since he declares 
my opinion that an equation {(/, f}=o having a diffeRntial 
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GOefficlODl of the generel form above mentionci will ^till 
0 / 

cult for prcssi^res below 4'6 mm. end temperatiires higher than 
-0*0078*’ C., where it is now supposed to have a d'arrit^ 
to be "naturally erroneous,” an assertion which I hope the 
learned English intjuirer may feel inclined to withdraw after the 
preceding explanation. Of course the necessity of my conjecture 
may be disproved by facts — if there really should exist no "hot 
ice^ — ^but nevertheless U deserves to be discussed ox well as the 
opiuoD of Dr, Lodge, who considers the existence of hot ice to 
depend entirely on an irreversible process of vaporisation from 
the ke resembling the evap iration of water in an atmosphere 
which is not sahirated with damp This ob ervation only regards 
the experiment, not the theory. 1 fully admit that Dr. Car- 
nalLey’j> experiment is carried on in au 11 reversible way, but that 
U the cose with every distillation or bubLmation which is pracU^ 
colly performed Nevertheless there exists a line m n where the 
liquid water change^ gradually and reversibly into saturated 
vapour, and that may be the case aho with the hot icc at the 
limit m k Any irregularity m the operation will not exclude 
the possibility of the existence of an cquilibnum established by 
nature. The difference of temperature between the hot ice m 
the experiment of Camellcy and the cooled vacuum bottle is no 
objection to thu, because we might carry on the operation m 
[jiute .mother way, dispense with the vacuum bottle and the 
cooling mixtme, and keep up the necessary minimum of pressure, 
which ii the only sine qud non^ by means of a powerful air- 
pump In a similar ex|ierimunt (with HgCl^) Dr. Camellcy 
operates in that way, Dr. Lodge, on the contrary, is con- 
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vlDCed that ice, which liai, once paased the triple point m can 
luataui vihatcver ougmenLaLion of pressure and temperature 
may be applied to it. We may destroy the vacuum, to 
BOUpulously kept up by all experimenters, and allow the air to 
•Ata throngh not pipea, nevertheless the ice will not melt, 1 
interpret thLi in the following way ' — Dr Lodge admits th.t the 
■urface v = () extends over the limit / m, and even sur- 

pames the critical pressure 4*6 mm., the vaporibation of the hot 
ue going on irreversibly the whole time.^ This is indeed aa 
iateratiHg hypothesis, which well desennes to be tested by 
experiments, but yet lacki any foundation from facts 1 these- 
fove think that the |Woper method of resjlving the eutire 
piobkm would be : — 

1, To try (I7 experiinent) if ordinary ice under low meuure 
by lufficient supply of heat can be made to pau over Uic ha^ 
iop amd Buume Digner tcmperaturei than thoM corresponding to 
the equation x (A 0 = o (or Hegnault's table). 

3 . if this should be the case it remains to isicertam if the 
vaporisation of the "hot ice” tends towards any Hmit {mk), 
wh»e this process become s reversible^ saturated vapour being 

Or ' Dr Lnage ioffuea that lh« rDlone of m which hai cncc pmed 
do kauH, bcyaiiaWfauJi liquid war canuat exut, 11 totally mde^tndeni of 
the taiB|Hiracurc ud prciuur« In itau ciise nu theory an be applied to 
Trautf for the existence of hot Ice, bccauM every theoiy miiri Heit fmm 
the uiuniiiitum that then eiuti a cenaln nladiia between tlia varisMii 
V, ^ ud ■hat the volume of in, ■■ Iona m U u ioa, u not 
hot ngubCed by an equauoa v f) Ihenlqn I do not think that 

this eapboaiiDD can be In occoid wiili ihc vi'twi ofDr Lodge. 


formed Tmy conjecture], or if there is no sadfa liurtt [theory of 
Dr. Lodge]. 

The apparatus employed (see Fig 2) differs from those 
recently used by Messrs Doutlerow, McLeod, L. Meyer, See , 
only by itb combination with a barometer, by means of which 
the ranati m of the pressure of the vapour given up by the ice 
during the whole process could be exactly measnred. Hk only 
drawback to this was that the barometer of the apparetos did 
not instantly indicate the vanntion of the pressure, becaune tha 
upper part of the barometer was made of a very wide glass tube 
to avoid the influence of capillarity. The effect of the vncituni, 
wluch consisted of a 4-bcre glass bottle, was very powerful, 
since the full heat of two strong gas-lamps, famiBhed 

with three pipes, must be employed on the onlside of the 
glass tube in order to raise the temperatnre of the ice 
covering the bulb of the thermometer from - 15" C, or 
- 11" C., up to o’ C. The result of the expenment was 
(the ice being heated only by radiution from the glass tube) — 
by intense healing the temperature of the ice slowly (in about 
SIX minutes) rose from — 11" C to 0° C., when it became 
constant for ImlF a minute. Then the ice melted, and the first 
drop of water falling upon Ihe bottom of the heated gloss tube 
was sufficient to crush the apparatus During the process of 
heating the niveau of the mercury m the barometer- tube con- 
Mnntly fell, the internal pressure augmenting aL the temperature 
of the ice ro c, It w^is quite Impossible to raise the Lemperature 
of the ice without simuUmeuusly augmenting the pressure. 


Expanment 1 . 

Ihe nnlinary b irumctcr 'tlmwcd = 756 8 nun 

lha baToiiii-ter of ihe (LnpBraiui Hhnwed = 75 j o mm 

ihe inUiHl prcs-iiire in the appornlub = 18 luin 

The mitiiil temper Uuic nf the ice = — 11' □ C 


E tperinifnt //. 

= 771 1 mm, 
= 7A9 5 mm. 
= ] 6 nun* 

= -15 C 


Uy heating tha temp rusatcj=-B', (be pre^ 5 

». .. .. •• =390 

11 ji II “ ” ’ '* ^ 

" ^1*' ” =40 

llie ice molted 


/ = ’-g''p = iB mm 
/ — — 6'‘P = 36 mm 
The mercury m the 
mem of the therme- 
meler BaparmUid by 
the heat 


Table of Kegnault. 


t 

t 

t 

i 

t 


TexiauB of sotuniicd 
vapour at— 

= - AO C , / = O 937 

= - 15’ C , / = I 70D 

= — 10* C , = 2 093 

= - 5 / = J ‘M 

= - o' C , / = 4 6no 


I also repeated the experiment of Mr ITaimay by substituting 
% little sealed tube contaiuing frozen water under atmospheric 
pressure, instead of the bulb of the thermometer. I found, 
in actordanLC with Mr llannay, that the enveloping ice melted 
before the ice m the Lube 

A Tier the experiments published hyMesvs McLeod, Doutlerow, 
L. Meyer, v. Haisclt, de La Kivicre, and llannay, 1 think it may 
be considered as a matter of fact that oidinaiy ice under low 
nrMSUre canoot be heated over o” C. In the expenments I. and 

ll . 1 vainjy tried to raise the Lemperature of the ice without 

simulianeoualy augmenting the tension of the vapour in the 
apparatus. It seenia piohable therefore that the area correspond- 
ing to V =. /, (/, /) doe^ not extend farther than to the limit I m 
[equation x (/i temperature of tlie ice and the 

tension of its vapour vary almost exactly in the ratio given by 
Regnault'a table, which m Fig i la represented by the line 

l m. We may conduct the heating of the ice so ax to follow 
almost continuously Che Ime ml [Experiment I.] without ever 
being able to paai over it or to reach temperatures iltuated 
beyond / m (t,e. 10 the area Im 4 ). Still I think these expert- 
mcnti to be itrictly conviucmg only in the case of ordinary in. 
Nobody hoe yet repeated Dr. Camellcy 's experlmeut exactly 
in tbe ume way oi Dr. Carnelley himself. In his experiment 
the ice on the bulb of the ihermometer u formed not hy the 
freezing of a quantity of water, but by the sublimation and con- 
dciuaUon of icy vapour to thin laycr^. It ^lay be poisible that 
Ice, by subbnidtion under low presiure, changes into another 
■ilotropic modification, just as trie red modification of HgTg Is 
changed Into yellow iodide by lublimalion. In this com we may 
foresee the existence of t new surface, v = A, (/, 0 

side of For, according to the principles of the theory of 
mecbonical heat, there ought to be a new fneSMB, v =/ir{^ 0 
for even new allotropic modification of a body whldv BM>- 
BetiiGtlly, IS i^cseat^by a surface (?? in the figorq). We ore 
scarcely authorised to deny tbe possibility of tbo oiefeBiioe ef hot 
ice, since Dr, Comelley has obtained several pieces of ioe, whM 
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did raiit the temperatnre of the cftlonmetcr I have tned to 
repat this expenment, but I never could obtain the whole bulb 
of t4ie tbermoimter entirely covered with iheets of lublimoted 
me, nnd witbont this the eKperinient will be illusory. Many Uiuek 
1 obtained Iozoomi of uiblunaled loe, whidi did adhere very 
■troDgly to the bulb the therinoiiieter« until it showed + 35" 
QE -f 40° C Then the lozcnijes geuenilly fell ofi* 1 do uot 
cooetder this to be any deciding proof, as it may depend on a 
phenonMnon aumlu to that of Leidenfrost, nor do I think it very 
probable that ice really con exist at those tempcraLuieSj but if 
ibjtt should be the cose the simplest manner to account theoreti- 
cally for the existence of hot ice would be to assume a new tillo> 
tropic modification, since it may be regarded as a matter of fact 
that ordinary ice cannot be heated over the limits pointed out by 
Regnauh. If this should be the case I think that the importance 
of toe discovery of Dr Camclley could hardly be ovei rated. 

Upsola, May aft O'n'o Petteiisson 


Tempkeatdke of RAiN'WAiim — “A Subscriber” asks 
where he can find recurdit of the tempenturea of ram watei 
when rolling, and of the earth a few inches below the surface, 
during any or nil the monthii of the year. — As regards the 
Bntiu lilaudis, the Boat eareniivc and long* continued observa- 
lioni on the temperature of the s >il ore tho^ie published by the 
bcottiah MeteiH-ulogical Society amce 1857 A of the 

first five yean* observations was published in the Society’s Quar- 
terly R^rt for Oct iber-December, 1862. lu the Society's 
youmat (vol. L p. 320) is a discussion of valuable series of 
observatio.js mode oa the temperature o[ drained aiid undrained 
loud at variou:i depths , also 111 yournal (vol. 11 p 273, and 
vol ill. p 211) discussionb of hourly observations on the tem- 
perature of the soil and of the air at diflerent stations in Scot- 
land With respect to the tcmpciature of falling rain, liUle, if 
anything at nil, quite <iatisfActo/y, has been accompli "hed, the 
practical difficuUies in the way being either not apprehended by 
the observer or not satisfactorily disposed of Our correspondent 
may also godbuU with advantage the publications of I he vanous 
Continental argamsations for the proiecutiou of forest meteor- 
oli^gy.— Ex». ^ 


JVOTES ON ALGA£^ 


T he publication of the second part of Bornet and 
Thurct's volume on Algae seems a fitting opportunity 
to notice It in some little detail While the First Part, 
published in 1876, treated chiefly of the red Algae, by far 
the larger portion of this Part treats of the Nostocs , 
while Che First Fart contained a good deal of the notes of 
Thurct, the present is practically the work of Boriict, and 
the drawings are lu almost every instance from this 
author's penciL 

Under the modest title of Notes, wc And in this hand- 
some quarto volume, of over a hundred pages and twenty- 
four plates, in addition to notes on the higher Algx, a 
most exhaustive treatise of a very interesting group of 
siiMle Phycochromaceous plants. 

Ine illustrious Thurct had laid the foundation of a 
knowledge of the No^^tocs, his friend Bornet has built 
thereon a very solid structure. He has uot attempted to 
wnte a complete monograph of the group, including there- 
in all the “ book " species, but having bad access to most 
of the ^blished collections of dned Algx, to the collections 
of the nris and Dublin Herbaria, and to the original types 
of de Brebisson, Lenormand, Montague, Harvey, Grunow, 
and Le Jolis, he has performed wonders in the way of 
clearing up a most tangled synonymy 

It might shock the nerves of some botanists to recom- 
mrad that all defective descriptions of Algx — of which no 
ori^nal type specimenb eusi — ourtt to be overlooked. We 
believe, however, that it would be for the advantage of 
science that sach a step should be taken. We may here 
mention chat the collection of Dr, H assail, from which 
most of the drawings of that author's " History of British 
Freshwater Algae were made^ has been long since dis- 
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persed ; so [ar as the Nostocs are concerned, this does not 
much matter, as all the species were described from 
authentic specimens still dUamable 

The Nostocs (this name is tiaceable to Paracelsus — 
“Sic etiam quicquid aer gignit et ex adre cst vivitque 
vel oritur ut Tereniapin, Nostoch,” —and yet no 
one seems to know its meaning) are well-known plants. 
One common spcucs makes its appLamnee on Uwn or 
garden walks in summer or autumn in the form of olive 
green (rarely bluish), irregular, and more or less shining 
masses It is strange to hear the guesses that are made 
as to the nature of these We have had them sent to 
us as the '‘peculiar spavin of earthworms," and again as 
the eggs of some foolish frog that had mistaken dry land 
for water. Some species delight m moist banks over 
which water contmuakly trickles , some live a wholly 
aquatic life on stunca in streams 'J he species have an 
enormously extended, but not >ct acLiiratcly defined 
geographical area As to sue, they \aiv much, some 
being scarcely visible to the unassisted vision, some 
forming masses as large as the upper joint of one’s thumb. 

The details of such a volume .is the one before us are 
too special to be of general interest, so v^c rest satisfied 
with indicating the chief contents The genus Nostoc is 
treated of very fully , the reproduction of the species by hor- 
mogones and by spoies is well illustrated. Instead of the 
terra trichome, we would have preferred that of filament, 
for the former has now obtained such a common usage 
in another sense among botanists Despite a wonderlm 
uniformity in Lhcir structure, the spores seem to furmsh 
good diagnostic dillerences it is unfortunate that they 
are not .is yet known in all the species, while m some 
they are difficult to hit off Twcniy-mne species arc formu- 
lated CarLfully-conducted culture experiments, earned 
on over four years, have proved that Nostoc cells found 
within the cells of aquatic plants (Potamogeton, ) will 
develop into regular Nostoc colonics, which latter have 
been traced to the spore-producing stage 

Four species of the genus Nodularia are described and 
figured Ihis genus is better known under its more 
familiar title of Spermosira. Nodulartu litorea is a 
somewhat remarkable species In July, 1874, M Cnft 
was commissioned to make an inquiry into the cause of 
a noisome smell proceeding from the little lake of 
Deauville (Calvados) It would appear that for some 
years this distnct had been a regular focus of maladies, 
and those living near it had r«.m.irked that the fcstid 
odour perceived .it times came from a reddish matter 
which period! > ally covered the surface of the water M 
Cnd soon found that this consisted of ruddy masses of 
this Nodulari.in, spreading over the surface of Ruppia, and 
that Its periodic decomposition— at the moment of greatest 
heal and lowest water- -was the cause of the stench. The 
perfect remedy was found in guiding a stream through the 
little lake or pond, and thus prev'cnting the too rapid 
growth of the Alga 

Of the other genera treated of we must mention Lyng- 
bya, Plectonema (fm- Conferva mtrabtlis of Dillwyn), 
Scytoneina (twenty-one species, of which a provision^ 
analysis is given. Some twenty-one species (?) are in- 
cluded under Scytonema thennaie (ICutz ),and a very impor- 
tant Appendix gives a list of plants determined NOT to 
belong to the genus, though referred to it) , Calothrix 
(several of our native species arc figured and described) ; 
and lastly, Gloeotrichia (of which six species arc admitteo) 

Enough has been written to prove how valuable an 
addition to our woiks on the lower algal forms this volume 
IB To the worker on this group— ever increasing in 
interest-- this contribution to our Imowledge of it wiU be 
very welcome Such will call to mind, too, that there are 
sTill lower and moie confusing forms of these Algc, 
and will be glad to hear that it is probable that the same 
patient and clever hand hopes snortly to have reduced 
even them to something like order. £. P. W. 
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PENNSYLVANIA OIL REGIONS 

^^HR££ years ago the Second Geological Survey of 
^ Pennsylvania, under the able leadership of Mr, 
J. P. Z^sley, published a report on the oil-well records of 
the State — a laborious compilation by Mr, J F, CarlL 
During the interval the value of this report has been duly 
tested and acknowledged, It is a treasury of facts classi- 
fied and indexed for the guidance of the compiler of 
statjsticsj the well-sinkefi the mining engineer and the 
geologist, while the general reader may learn much of 
interest from its pages. Another report by the same 
author is just about to appear It forms a volume of 
about 500 pages with two indexes, twenty-three plates, 
and an atlas of twenty-two sheets of maps, well-sections, 
and working drawings of machinery and tools. We have 
bwn favoured with ^vance-sheets of the Letter of Trans- 
mission prefixed to tlie report by Mr. Lesley, from which 
we make the following extracts 

" The main feature of the report is the settlement of 
the true character of the Venango oil-sand group as a 
distinct and separate deposit, with characteristic marks 
distinguishing it from tne Palxozoic formations of a 
preceding and a succeeding age, the differentiation of 
the group into three princip^ and other subordinate 
layers of gravelly sand, nolding more or icss oil or gas ; 
the local variability of these sands, their singular per- 
sistency beneath long and narrow belts of country, tneir 
change into barren shales elsewhere, and their indepen- 
dence of other oil-bearing sands and shales of an earlier 
and of a later date ” 

Some characteristically caustic remarks are made as to 
the consequences of the contempt entertained by prac- 
tical” men for what they consider the “theoretical” 
opinions of geologists, and a flagrant example is given of 
the results of trusting to mere empirical guidance These 
passages ought to be well studied by oil-men in Pennsyl- 
vania and Canada. Mr. Lesley goes on to relate an 
incident in his own experience. ” In 1841,” he says, ” I 
was ordered by the chief of the First Geological Survey 
to report on the counties lying along the New York State 
line, and down the eastern bank of the Allegheny River, 
as far as the Kiskiminitas Other assistants on that 
survey had already discovered and reported the geological 
structure of the Allegheny River and Beaver River water 
basins, and the rate of descent of the rocks southward 
and south-westward in relation to tide level had been 
calculated My business was to follow and locate upon 
the map the anticlinal and synclinal rolls which locally 
change and modify this general dip, and to identify the 
pnncipal coal beds over a large area 

“After the discovery of petrol'jum Iwhich of course did 
not in the least set aside or essentially change the struc- 
ture of Western Pennsylvania as established by the First 
Survey), I happened to be employed by the Brady’s Bend 
Company to examine their property, and to give them, 
among other items, an opinion upon the probable exist- 
ence and depth of oil beneath it. To do this, I merely 
did what any geologist who had thoroughly studied that 
country would have done , 1 calculated the vertical 
distance from the oil und on Oil Creek up to coal A, 
then I calculated the oip of the measures between Oil 
Creek and Brady’s Bend, and then 1 identified coal A at 
Brady's Bend, 1 reported that the Venango oil sand, if 
it extended under ground as Jar as Brady s Bend^ ought 
to lie at 1100 feet beneath water-level Any geologist 
who knew the country could have done this. It required 
DO genius, no uncommon knowledgej nothing but a plain, 
simple, systematic, or scientific, in other words, true 
theoretical method of applying known facts for discover- 
ing the unknown Any oil-man could have done the 
lame if be had noticea the rocky layers as he went up 
and down the nver, and put this and that carefully 
togidier. 


“Yet, when after a few months, oil was actually 
struck at Brady’s Bend within a few feet of the depth 
which 1 had assigned to it, the astonishment of all classes 
of oil-men was ludicrously extravagant; a score or two 
of copies were made from the manuscript report, and 
these copies passed from hand to hand as precious things, 
and their author was looked upon as a pri^i^ of mental 
penetration, and was offered large sums or money to 
locate wells in different districts, none of which olferSrOf 
course, were accepted, because he was as ignorant of the 
actual extsUnce of an otl-beartng sand tn any given 
locality as everybody else 

” The story has its moral Let ^ practical ’ men believe 
in and respect the slowly, carefully reached conclusions 
of ' theoretical ’ men enough to take them into consider- 
ation, so far as to comprehend them, and to govern 
themselves by them in their own collection and cmlation 
of facts relating to their own pecuniary interests." 

Notwithstanding the amount of detailed information 
now collected regarding the occurrence of the liquid 
hydrocarbons in these ancient American formations, it 
must be frankly confessed that we seem to be as far as 
ever from a clue to their source and history. “The 
origin of petroleum," says Mr Lesley, ”is still an un- 
solved problem, and Chapter 26 of this Report merely 
suggests queries respecting it. That il is in some way 
connected with Palaeozoic sea-weeds, the marks of which 
are so infinitely abundant m the rocks, and with the 
infinitude of coralloid sea-animals, the skeletons of which 
make up a large part of the limestone formations which 
lie several thousand feet beneath the Venango oil-sand 
group, scarcely admits of dispute ; but the exact process 
of its manufacture, of Us transfer, and of its storage in 
the gravel beds, is utterly unknown. That it ascended 
rather than descended into them seems indicated by the 
fact chat the lowest sand holds oil when those above do 
not, and that upper sands hold oil where they extend 
beyond or overhang the lower. The chemical theory, 
so-called, which loolu upon petroleum as condensed from 
gas, the gas having been previously distilled from the 
great black shale formations (Marcellus and Gcnessce), 
must face the objection that such a process, if chemically 
possible, which is doubtful, ought Co have distributed the 
oil everywhere, and permanently blackened and turned 
into bituminous shales the entire thickness of this part of 
the earth crust, several thousand feet thick. It tails to 
explain the petroleum obtainable from the Cannel coals, 
and from the roof shales of bituminous coal beds. And 
It fails also to explain the entire absence of petroleum 
from immense areas of not only shales, but sand and 
gravel rocks equally underlaid by the Marcellus and 
Gencssec formations.” 

One of the most generally interesting questions in the 
report is one discussed m ^eat detail by Mr. Carll—an 
episode in the history of the glacial period in North 
iWenca. Certain oil-bearing river-gravels are con- 
nected with a very thick “deposit ot Canadian rock 
fragments not only upon Che surface, but to the depth of 
several hundred feet beneath it in Northern Pennsyl- 
vania, a deposit which forms a great belt, more than a 
thousand miles long, across the contment from Cape Cod 
in Massachusetts to Iowa and Minnesota beyond the 
Mississippi River. It was brought from the north by a 
vast sheet of moving icc which &ed the great lakes and 
rode over the highest mountains to Che south of them — 
burying all New Engbnd and New York, Northern New 
Jersey, Northern Pennsylvania, the Western Reserve in 
Ohio, and large portions of the States lying further west 
—projecting long tongues or slowly moving torrents of 
soLd ice southward as far as and even beyond Che Ohio 
River id Kentucky. It drove slowly before it the rein- 
deer, musk ox, caribou, moose, and other Arctic animals 
whose bones are found m the diluvial clays of the 
Kentucky caves ; while the walrus inhabited the shores 
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of the Atlantic as far south as the Ashley River m South 
Carolina. The Esquimaux race tio doubt accompanied 
these animals mto the Gulf States, just as it did in 
France as far south as the Pyrenees Dy the deposit of 
this vast pile of moraine matter, sand, clay, scratched 
rocks and huge boulders, the valleys by which our rivers 
had previously flowed into Lake Erie were filled up so that 
the waters were turned southward into the Ohio " 


THOUGHT-READING^' 

T he public mind has of Late been somewhat agitated 
by the doings of a Mr Bishop, who has come before 
the world of London society in a capacity no less startling 
than that of a professed reader of thought Armed with 
a favourable letter of introduction from Dr W D Car- 
penter, he has not only taken by storm the general public 
and daily press, but also succeeded in convening an 
assembly of scientific men to witness his performance, 
which in point of numbers and importance resembled in 
miniature a sotree of the Royal Society, while still more 
recently he has had the honour of exhibiting his powers 
before the Heir Apparent to the Crown There is no 
doubt that Mr Bishop owes this wide and sudden cele- 
brity to the patronage which was extended to him by the 
great opponent of all humbug , and although Dr Car- 
penter doubtless intended his letter to exert a salutary 
inAuence by recommending Mr. Bishop to the attention 
of the credulous, it is to be regretted that it served to 
recommend him also to the attention of the scientific 
This IS to be regretted, because the result was to endow 
the powers which were afterwards exhibited with a 
fictitious degree of importance in the eyes of the public, 
and also to bring a large number of distinguished men 
into the somewhat undignified position of acting the 
stalking-horbe to Mr Bishop’s notoriety But however 
this may be, it seemed to Prof. Croom Robertson worth 
while to make a more careful trial of Mr Bishop’s powers 
than was possible in the first crowded assembly, and he 
therefore invited Mr Francis Gal ton, Prof £ R. Lan- 
kester, and myself, who were all present on the first occa- 
sion, to join him m an investigation When we had 
assented to the proposal, Mr. Bishop was invited to meet 
us at PioL Crooin Robertson’s house. He immediately 
accepted the invitation, and it is but just to state that 
throughout the investigation which followed he placed 
himsdf entirely in our hands, and with the utmost good 
nature submitted to all our requirements He professes 
that he is himself ignorant of his modus operaiidz^ and 
merely desires that this should be adequately investigated 
and satisfactorily explained 

Two meetings were arranged. At the first, which was 
held on May 28, Prof. Lankestcr was not able to attend, and 
his place was taken by Mr Leslie Stephen. Mr, Alfred 
Sid^ick was also present. At the second meeting, held 
on June ii, there were present as before, Prof. Croom 
Robertson, Mr, F. Gallon, and myself, but Mr. Leslie 
Stephen and Mr Alfred Sidgwick were absent, while 
Prof. Lankester was present. The room in which both 
meetings were held was a double drawing-room of 
the ordmary shape of those which usually have folding- 
doors j here however the folding-doors were absent. The 
extreme length of the room was 36 feet, the width of 
Its front part was 19 feet, and of its back part 12 
feet. 

First, Mr. Bishop was taken out of the room by me to 
the hall down stairs, where I blindfolded him with a 
handkerchief ; and, m order to ^o so securely. I thrust 
pieces of cotton-wool beneath the handkerchief oelow the 
eyes In all the subsequent expenments Mr. Bishop was 
blindfolded, and in the san^ manner. While I was doing 
this, Mr. Sidgwick was hiding a small object beneath one 
of the several mgs in the drawing-room ; it having been 


previously arranged that he was to choose any object 
he liked tor this purpose, and to conceal it in any part of 
the drawing-room which his fancy might select. When he 
had done this the drawing-room door was opened and 
the word ** Ready” called I then led Mr Bishop up 
stairs, and handed him over to Mr Sidgwick, who at 
that moment was standing in the middle line between the 
two drawing-rooms, with his back to the rug m question, 
and at a distance from it of about 15 feet Mr Bishop 
then took the left hand of Mr Sidgwick, pi iced it on his 
(Mr, Bishop's) forehead, and requested him to think con- 
tinuously of the place where the object was concealed. 
After standing motionless for about ten seconds Mr. 
Bishop suddenly faced round, walked briskly with Mr, 
Sidgwick in a direct line to the rug, stooped down, raised 
the corner of the rug, and picked up the object In doing 
all this there was not the slightest hesitation, so that to 
all appearance it seemed as if Mr Bishop knew as well 
as Mr Sidgwick the precise spot where the object was 
lying. 

This is Mr Bishop’s favourite experiment; so I may 
give some of our other observations relating to it before 
pa*)bing on to the variations which wc introduced. It 
was soon found that he succeeded much better with some 
of us than with others , so at the second meeting, in order 
to make a numerical companson, he was requested Co try 
two experiments with each of the four persons who were 
present. With Mr. Gallon, Prof. Robertson, and Prof 
Lankc^iter he failed utterly, while with myself he suc- 
ceeded once perfectly and the second time approximately. 
For on the first occasion I concealed a pocket-matchbox 
upon the top of a book behind the leather lap of a book-shelf. 
After feeling along the rows of books for some time he 
drew out the one on which the matchbox was lying. In 
the second experiment 1 placed a visiting-card on 
the key-board of a grand piano and closed the cover. 
After going about the room in various directions for 
a considerable time he eventually localised the piano, 
and brought his finger to rest upon its upper sur- 
face about six inches from the place where the card 
was lying It will thus be seen that his success with 
me, although so much better than with any of the other 
three persons present that evening, was not so immediate 
and precise as it had been with Mr. Sidgwick the evening 
before, It has also to be mentioned that in one of the 
experiments which he tried with Prof Robertson the 
evening before, he was, after a good deal of feeling about, 
successful m localising a particular spot on an ordinary 
chair which Prof Robertson had selected as the spot to 
be found. From this it will be seen that it made uo 
difference whether a particular aiticle or a particular spot 
was thought of , for if the subject thought of was a certain 
square inch of surface upon any table, chair, or other 
object in the loom, Mr Bishop, in lus successful experi- 
ments, would place his finger upon that spot. Neither 
did It make any difference whether the article or place 
thought of was at a high or a low elevation. Thus, for 
instance, in one of the experiments I placed a small 
pencil-case high up in the chandelier of one of the 
drawing-rooms There was first a great deal of walk- 
ing about m various directions, examining tables, book- 
shelves, &c., so that It was thought that the experiment 
was about to prove a failure (It may here be mentioned 
parenthetically that in all the’ experiments tracings were 
taken of the routes which Mr. Bishop traversed, but it seems 
needless to occupy space with recording the analysis o 
these results ) Then, while feeling over the surface of a 
tabL* in the other drawing-room, and not far from the 
corresponding chandelier, Mr Bishop suddenly pointed 
at arm’s length vertically to the ceiling He remained 
motionless in this position for a few seconds, and then 
set oflT at a bnsk pace in a straight line to the other 
drawing-room, until he came beneath the other chandelier. 
As his finger was all this time pointing to the ceiling, it 
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touched thu dundelier on hn coAiag beneath it He 
thea stopped and pointfid n high u m could^ but sol 
bchiff a tail man, was not able to touch the pcncilKiase, 
which had been purpoaelv placed above hia veack After 
labafying ousel^B that hia detemunation to reach up at 
that particular ipot could not be attributed to accident, 
but rather that hir finger appeared to be iiaelling the 
object of hiB search, the experiment was concluded. As 
a nile, unless success is achieved within the first two or 
thnee minutes, it is never achieved at all , but in some 
casa, as in the one just quoted, after several minutes of 
feeling about in various places and directions, a new 
point of departure seems suddenly to be taken, and Mr 
Bisbop starts off straight to the right spot. As an instance 
of this 1 may quote another experiment, m which 1 placed 
a sbilliiig b»eath a sheet of paper lying on a tahlo which 
wu crowded with other arbcles. After going about the 
room m various directions for a considerable tune, this 
table was reached, apparently by accident, and just at the 
time when 1 was thinking that the expeninent would 
certainly prove a failure, Mr. Bishop suddenly became 
nmre animated in his movcEnents, and exclaiming “ Now 
1 am within two feet of it,” began to hover the point of 
his finMr over the table, and eventually brought it down 
upon the sheet of paper just where the shilling was lying 
beneath. 

Mr Bishop can also very frequently loaUise any spot 
on his subject's person of which the subject may choose 
to think, As in all other cases he presses the hand of 
the subject upon his forehead with one hand, and uses the 
oAer as a feeler. Here again he succeeds much better 
with some persons than with others, and the persons with 
wboB he succeeds best are the same as those with whom 
he does so in his other expenments. Thus he altogether 
failed with Mr Galton, although the latter, in order to 
fasten hts attention the more exclusively on one particular 
spot, pricked this spot with a needle. With Prof Lan> 
keifecr success was partial ; for while he thought of the 
point of his nose, Mr Bibhop was only able to lay that 
the point thought of seemed to occupy the median line 
of the body on the front aspect But on a previous occa- 
sion at Bedford Square Mr. Bishop localised correctly a 
pom (slight toothache) from which Prof. Lankester was 
Birffenog. With Prof Croom Robertson success was 
betber, tbongh not auite perfect, for while the place 
thought of was the ball of the right thumb, Mr Bishop 
locadised it in the right wrist In the only two experi- 
ments tried in this connection with myself the results 
were somewhat peculiar In the first experiment 1 
thought of a spot situated under the left scapula, and Mr 
Bishm localised it as situated under the right, in the 
second expernnent 1 thought of my right great toe-nail, 
and for a long Ume Mr. Bishop prodded round and on 
Ihf left great toe-nail, though he eventually changed to 
the right one, and so localised the spot correctly. In 
both these experiments, therefore, it seemed that with 
me Mr Bishop expenenced a strong tendency to confuse 
•ymmetricoJly hon^ogous parts. 

Fram this brief summaty of the results gained by 
following Mr. Bishop's own methods, it will be seen that 
on the whole lu power of localising objects or places 
thought of by a penon whose hand he clasps m ud- 
questunobly very striking. Of course the hypothesu which 
immediately suggests it^f to explain the modus opiromdi 
ii that Mr. is guided by the indications uncon- 

■cioeily given tlvough the muscles of his subject — differ- 
esrial preuure playing [be part of the words "hot” and 
” in the childish gome whiefa these words signify. 
Mr, Bishop is not himself avecse to this bypoiheus, but 
iesiett that ff it is the true one he does net act upon k 
CMUnodsIy. He describes his own feelings as tJioee of a 
dnenty abstraction or “reverie,” and his finding a corf 
eenied object^ fee., as dec 10 an "impretaloa borne ia" 
npen him.. But however thii may be (and of oouree wwhesl 


BO means of testing the itatement) all our esepenments 
have gone to show that the hypothesu in qnestioo la the 
true one, and that Mx. Bishop owes hit suc4EeBB cotkely 
to a process of interpreting, whether coDbCieuriy or un- 
consciously, the indications involuniariKy and unwittingly 
nipplicd to him hy the muacles of his tubjccta Thus 
when his siibject is blindfold and loses his bearings, failure 
results. Failure also results if the connection between 
Mr Bishop and his subject is not of a rigid nature—a 
loose strap, for instance, being apparently of no such use 
to him for the establishment of connection as a walking- 
stick. Similarly, although he was very successful when 
he grasped my left hand when I dul not know where the 
object was concealed, but when my left wnst was held by 
Mr Sidgwick, who had concealed the object, be failed 
when, under otherwise similar circumstances, Mr. Sidg- 
wick held my right hand — so establishing a limp mstead 
of a firm connpction through my person. 

Lastly, a number of other experiments were tried, in 
deference to some statements which Mr. Bishop made 
concernuLg his occasional success in reading thoughts of 
a kind wluch could not be indicated by muscular con- 
traction. From these experiments, it u needless to say, 
we did not anticipate any rchuits , but (with the exception 
of Prof. Lankester) we thought it was worth while to 
make them, not only because Mr. Bishop seemed to 
desire it, but also to satisfy the general public that we 
had given the hypothesis of “thought-reading,” as well 
as th^ of "muscle reading,’' a fair ItiaJ. The experU 
menta consisted in the subject looking at some letter of 
the alphabet which Mr. Bishop could not see, and the 
latter endeavouring to read in the thoughts of the fonner 
what the letter was. Although this experimenL succeeded 
the first time it was tried, it afterwards failed so ftc- 
quently that we entertain no doubt as to tbe one success 
having been due Co accident, and thcreibre conclude that 
if Mr Bishop has any powers of “thought-reading" 
properly so-called, he has foiled to show us evidence of 
the fact 

Deeming it a remarkable thing that such precise in- 
formation as to a mental picture of locality should be 
communicated so instantaneously by uncooscious muscular 
movement, we thought it desirable to ascertain whether 
Mr Bishop, who 15 able so well to interpret these indica- 
tions, 15 endowed with any unusual degree of tactile 
sensibility or power of distinguishing between small 
vanations of resistance and pressure We therefose tned 
the sensitiveness of his finger-tips with the ordinary test of 
compass-points, but found that he did not display more 
than a usual delicacy of tactile perception, while his 
power of distinguishing between alight differences in 
weights placed successively on a letter- balance concealed 
from his eyes was consmcuoubly leas than that dis- 
played by Prof. Groom Robertson. Aa Mr. Bishop is not 
opposed to the hypothesis by which we conclude tWt his 
results are obtained, there is no reason to suppose that he 
tried to depreciate his powers of tactile sensibility and 
of disiinguishmg between small differences of weight. 
In their mam features Mr Bishop’s experiments are 
frequently performed as an ordinary drowmg-fxiom amuse- 
ment, and we are therefore inclined to tliink that he does 
not enjoy any peculiar advantages over other persons m 
regard to sensiiivenesB of touch or power of appreciating 
pressure, but that his superior success in performing the 
axperiments is to be ascribed merely to bis having paid 
greater attention to the subject. 

In conclusion, we desire to express our thanks to Mr. 
Bishop for the trouble which he has token in subnaittmg 
to the aumerous experiments, the general rciulta aC wUu 
have now been stated. 

This report has been read in priwf by Prof, Crooin 
Hobertson, Mr. Francis Galton, and Prof. £. R. La^stei, 
and auete with thew fiill apfwoval. 

GnoBGB Jl Rouanu- 
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THE WEATHER AND HEALTH 
OF LONDON^ 

II. 

A n examination of the curve for the 
whole mortality (Fig. 4^ Natuuk, 
vol. xxii. p. 144) shows th^ the great 
pfeponderance of deaths in London 
takes place during the coldest months 
of the year. Of the diseases to which 
this excessive mortabty is due, the 
first place must be assigned to dis- 
eases of the respiratory organs, the 
more marked of which are given in 
Figs, la to 15 About one m eight of 
all deaths that occur ij caused by bron- 
chitis, and one in sixteen by pneumonia , 
so that nearly one fifth of the deaths is 
occasioned by these two diseases of the 
respiratory organs Our researches ap- 
pear to warrant the conclusion that 
greatest fatality from these diseases 
occurs when the temperature is between 
33° ajid 40'’, In New York, when the 
winter temperature is io°’q lower than in 
London, the mortality from bronchitis 
and pneumonia is greatly less , on the 
other band, in Melbourne, where the 
winter temperature is about 10° o higher 
than that of Loudon, the mortality from 
diseases of the respiratory organs forms 
but a small fraction of the whole deaths 
These four curves of the mortality from 
diseases of the respiiatory organs are 
substantially the same, each having its 
maximuin m the cold months and its 
minimum m the warm months. Asthma 
shows, m the amplitude of its annual 
range, the gieatest sensitiveness to 
weather, and pneumonia the least. They 
all show, though in different degrees, a 
double- ridged maximum . the one ridge 
being in the middle of January, when 
the temperature falls to the annual 
munroum, and the other in March, when 
the combined qualities of cold and dry- 
ness are at the annual maximum. Asthma 
and broQchibs are deadediy at the maxi- 
mum when the weather is coldest, whereas 
laryngitis has Us ma>imum in March, 
when the weather is coldest and driest, 
the last disease thus forming the link 
connecting the more strictly throat 
diseases with diseases of the nervous 
system. 

But an element of weather other than 
moc temperature plays an important 
part ui bringing about tbc high death- 
rare from these diseases. That dele- 
tenous atmospheric influence is fog ; 
and in cases where the fog U dense a^ 
persieteat the moitality from diseases of 
the ftspintoeyi organs becomes truly 
appalling, u happened in London early 
in iBSO) when the mortality was nearly 
doubled An examination of the fogs of 
London shows that they do not com- 
mence bll the autumnal equiimx, and it 
IS at this epoch that asthma (Fig. by 
fax the moat acniiUvc of all cuscaoes to 
■tarts from its annual miulmum; 
aifl in tbc end of November and begin- 
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Fic ao.— Whooping Cough. 
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Ding of December, when fogs become 
most frequent, the curves for asthma 
and bronchitis shoot up with startling 
suddenness. 

Figs 16, 17, and 18 represent the 
curves for three of the nervous diseases, 
vu. apoplexy, convulsions, and cephal- 
itis. Apoplexy will be observed to show 
a double-ndged maximum quite analo- 
gous to that of the diseases of the re- 
spiratory organs ; whereas, in the case 
of convulsions, the maximum may be 
regarded as quite single, and occurrmg 
in spring, this being the season when 
nervous diseases generally are most fatal 
On the other hand, the curve for cepha- 
litis stands alone among nervous diseases 
as having its annual maximum somewhat 
later, and keeping above the mean till at 
least the end of July, thus covering that 
portion of the year when the climate is 
driest and hottest, as well as driest and 
coldest. The intimate relations observed 
between the curve for suicides (Fig. 19) 
and that for cephalitis is very striking 

The maximum mortality for whooping- 
cough, Fig. 20, gout, Fig 21, and 
phthisis, Fig 22, occur in the same 
season as that for the nervous diseases. 
The maximum mortality from whooping- 
cough occurs in the spnng months, and 
the curve suggests that this is more a 
disease of the nervous system than of 
the respiratory organs, a view which, 
singularly enough, was maintained by 
the elder Dr. Degbie, one of the most 
distinguished of our Edinburgh phy- 
sicians, upwards of thirty years ago, 
The relations of gout to mseases of the 
nervous system are too obvious to call 
for remark Phthisis is one of the two 
most fatal scourges of our British chmate, 
one out of every eight deaths which occur 
being caused by consumption, Its mor- 
tality-curve, Fig. 22, shows unmistakably 
Its intimate relations to nervous diseases, 
thus affixing greater significance to its 
known complications with hereditary 
insanity, scrofula, and some other 
mental diseases. 

Reference has been made to the influ- 
ence of the heat of summer on certain 
of the nervous diseases That influence 
acts fatally, both indirectly through the 
bowels in the case of the young, and 
directlv on the nervous centres. The 
curve for convulsions. Fig 17, la identical 
with that for teething, Fig 23, and it 
may be added that the curve for hydro- 
cephalus Is simply a reproduction of the 
same curves Now these curves show 
a small, but distinct, and, as revealed by 
each year’s figures, a constantly recurring 
secondary maximum in summer, which 
in the case of London is almost wholly 
due to the bowel complications of these 
diseases, The curve (Fig. 24) for con- 
vulsions for New York, mere the sum- 
mer temperature is 10° o hotter than in 
London, shows this feature of the curve 
enormously magnified, so much so, in- 
deed, that lasted of being, as in London, 
an insignificant secondary maximum, it 
stands out as the prominent feature of 


June 23, 1881J 


NATURE 


»75 


the curve. Whilst this result is doubtless largely due to 
complications with bowel complaints^ it is, as an exami- 
nation of the statistics shows, in no small degree caused 
by the direct Influence of the great summer heat of New 
York on the nervous centres. This is impressively shown 
by the mortality curve for the whole of the nervous 
diseases (Fig. 25), which is even more pronounced in this 
particular than the curve for convulsions alone (Fig. 24). 
keeping this fact in view, the peaks showing an increased 
fatality in London from cephalitis (Fig, x8) and suicides 
(Fig. 19) during July and August act^uire, in the eyes of 
the physician, a more impressive sign i/ica nee. 

Toe curve for the whole mortality (Fig. 4, Nature, 
vol XXIV p 144) shows September and October to be 
two of the healthiest months of the year The three 
curves, scarlet fever (Fig 26), typhoid (Fig. 27), and 
diphtheria (Fig 28), are the most striking exceptions to 
this, these curves all indicating either a large increase in 
the death-rate or a high mortality during these months. 
While closely related to each other, each of these three 


diseases has a distinct individuality of its own as re- 
gards the times of occurrence of the annual maxima and 
minima, and the varying amplitudes of their range from 
the mean line. It is a singular circumstance that diph- 
theria shows closer relations in its death-rate with typhoid 
than with scarlet fever. 

Several other diseases suggest close alliances with each 
other through their seasonal death rates. Thus the curve 
for mortification is substantially that of nervous diseases, 
and the curves for erysipelas and puerperal fever are in all 
essential respects the same, a fact of singular suggestive- 
ness to the family practitioner. The curve for old age 13 
exactly parallel to that of paralysis, the old man's disease 
The curves for akin diseases, rheumatism, dropsy, peri- 
carditis, Bright's disease, and kidney disease exhibit most 
sinking, and in many cases the closest alliances with each 
other. Lastly, while bowel complaints attain their greatest 
mortality when the temperature is highest, diseases of the 
respiratory organs when it is lowest, nervous diseases 
during the dry weather of spnng and early summer, and 



skin diseases and certain fevers dunng the raw weather 
of autumn and early winter, such diseases as ileus, that 
are ouite removed from weather influences, exhibit curves 
whicn show no obedience whatever to season, but only a 
succession of sharp, irregular senatures resembling the 
teeth of a saw. 

Atrophy and debility are most fatal to the very young in 
summer, but to the aged in winter ; in the former case 
the complication being with bowel complaints, and in the 
latter with diseases of the respiratory organs. The annals 
of influenza show that a special character is given to this 
epidemic according to the season of the year in which it 
occurs. Thus when it occurs in spnng the head and 
nervous system are most affected, but the bowels when the 
epidemic prevails in summer and autumn. 

Fig. 29 shows by the doubly-dotted line, or highest 
curve, the weekly mortality of London during the Great 
Plague of 1665, tne lower aotted curve the mean weekly 
mortality of the last six plagues, and the solid curve the 
mean weekly mortality from all ocher diseases during the 
continuance of the last six plagues The manner in which 
the plague, u a death-producer, obeyed the weather is 
stnlung, and fuU of interest It did so exactly in Che way 
in which wo have seen bowel complainu to be influenced 
by weather. The curve of mortality for the plague bears 
no resemblance whatever to that for typhus, or indeed any 
other disease except bowel comfflafnts. The fact that 


the progress of deaths from plague in relation to weather 
resembles so closely the corresponding progress of deaths 
from bowel complaints raises the question whether there 
may not be a closer alliance between them than has been 
suspected. If we are correct in regarding such a question 
as a fair outcome of this investigation of the relations of 
weather and health, it results that such investigations 
occasionally point to a seat of morbid processes 
which have been cloaked by promment phenomena, 
apparently of a primary, but in reality of a secondary 
character. Alexander Buchan 


NOTES 

The death of Sir Josiah Mation on the f6th inst., at the 
advanced age of eighty-six, closes a rexnarkable^carecr, Bom at 
Kiddennijuter in humble circumstances, he began life as a street 
hawker of cakes, and after trial of shoemaking, bakmg, and a 
vanely of other things in hu native place, he went to Birming- 
ham and found employment in the gilt toy trade. In 1824 he 
eet up on his own account as a manufactarer of splil-rlngi by 
machinery, and he afterwards added the manufectUTe of itee 
pens, of which he became really the largest prodoGer, though 
lees known ^than GiUoU and Mitchell, owing to his pens being 
snpphed by Mcsgti, Perry of London. He diares the credit o' 
perfecting the modem pen, the history of which practically 
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<tata ft^in (he diKoreiy of l!ln art of ephninf bf naclMMry. 
SIf Jonah hfuoD also carried an for inmx years the hunness of 
elicctro-plfttiiig, coppcr-imeltlngf and indU'rabber making, along 
ndA ihe late George Richard Ellungton While be was very 
much a self-taught man, his very liberal benefactions indicated 
hit Bonac «f Ihe vohie of good education. Conapicuoua among 
thflic it Ac Endingtaii Orphanage estabUshed at a total outlay 
of goc^oonf. ; and Ac mimidoeiit gift to Jhnmnghaai uf a 
Sh i cMie CoMogg (tha building of which cost 6 o,ocn/ , while 
the teMlmlue of An endowment » ptfubably little shore of a 
quarter of a million) is frah in public meraary. 

Our Dsoders will learn with profound sorrow the loss which 
bsolq^oi Bflifiiioe has sustained in tlie deaths at the comparatively 
eoEly <agE oE hfty^ne, uf one of its most bnliiani and gifted 
coltieaton, Pnf. RoUeaton of Oxford. He had ipent the 
greeter port of the winter in Southern Europe, his medical 
advisers having hoped that a warmer dimate and rest from his 
mcessonL labours might have averted the malady with which he 
was threatened. All precautions however proved unavailmg. 
He returned to England about a fortnight ago in a sinking state, 
and died at his home on Thursday, the l6th 111st. We propose 
to give a sketch of Dr Kolleston's scientific career in oar next 
number. Immediately after the funeral a meeting of Frof. 
RoUeaton’s old pupils was held in the Museum, with the object 
of perpetuating his name by some suitable memona]. A com- 
mittee was formed, vi ith power to add to its number , the following 
gentlemen being elected honorary secretaries . — Dr. C Mansell- 
Monllin, 17, George Street, Hanover Square, W., and Dr. 
Theodore Acland, St. Thomas’s Hospital, S.E., London; 
Mr. £. B Foulton, M A , Wykeham House , and Mr. A. P. 
Thomas, M.A., Anatomical Department Museum, Oxford. 

The Council of Owens College, at their meeting on Fri- 
day, June 17, elected Dr. Arthur Schuster, F.R S , to the Pro- 
fessorship of Applied Mathematics in Owens College. Dr. 
Schuster was a dihlinguibhi.d student of Owens College m 1870- 
71 , he then proceeded to Germany, studying maihematics and 
physics under KirchhofT, Weber, aud Helmholtz On his return 
he first occupied the position of Demonstrator in Physics at 
Owens CoUege, lecturing on the Matliematical Theory of Elec- 
tricity. Afterwords he continued his studies at Cambridge under 
Maxwell and Rayleigh, publishing several papers on the higher 
branches of physics. In 1874-75 intrusted with the con- 

daflt of the Government expedition la observe the total eclipse 
In 'Snm, the resales of Imb oboervahaiis being prmted in the 
I% U tm pk\ rdl Tran^titms for 1^78. In 1878 he undertook a 
BnnEar expedhion to Colorado, and m the followiiig year he was 
elected a Fellow of the Royal Society 

The Dovii senn <of leoturei opon zoologwal subjects will be 
gfren m the leetnre-room m the Society’s Gardens, in the 
Regoit's Pork, on Ttamdays at 5 p.m , commencing June 16, 
os followi : — June 16 — Whales, by Prof. Flower, LL D , F.R.S. ; 
June aj^Dolphins, by Prof. Flower, LL.D., F.R S ; June 30 
^Extinct British Quadrupeds, by J. E. Hartmg ; July 7— The 
XJmbj of Birds, Prof. W. K. Porker, F.R.S. , July 14— Birds, 
A«ci«t and Modem, by W. A. Forbes \ Jmly 21— ^bgical 
Gvdwi by P. X. Sdtttf, , July a^^-ChameleoiiB, by 

PMf. Mivort, F.R.S. These bfitam will be Ira to Fellowi of 
tbe Society and thew Sunds, and to oliher vibitors to (he GaidcoL 

Avopro other featnrn of the forthcoimng meeting at Tork, 
the mfble GhlldhaTl 11 placed at the Aisoaiatioii*s use os recep 
tlon room. The theatre oi the Mineitm of the Yorkshire PUlo- 
■ojdiicdt Society has been granted for the Geological Section. 
Tin beuiltfaf grounds, con liniiig the n!hn of St Mary's Abbey, 
fte., win he open to members and onoclotea The Yorkshire 
Pine Arts Institution wiU also be open, and the great hall wfl 
be used for some of the evening mcetiagi. The Minster wiU be 


thrown open for tAfpection, Eaomiuoni ora being orgoniaed to 
several places of interest, lochiding Sc ar borough (where the Spa 
Company give free admissions), Whitby, Castle Howard, and the 
works of Messrs. Bolckow, Vaughan, and Co , at Middlcs- 
borough. 

There has been recently some talk of eetahlishiDg at Athens 
or Smyrna an American Institute for the training of Archeeolo' 
gilts, and as a permanent committee for archxologlcal reaearch 
and correspondence Two institutes with like aims are at pre- 
sent in existence, vu, the German Institut fur orchaologuche 
Correspandenz, having lU scat in Rflme, with a branch m 
Athens, and the l^cule Fran vane d’Atb^oeii, which has a branch 
m Rome. Mr. Thomas Davidson describes the work of these 
in a recent issue of tbe Nation^ and advocates Smyrna b the 
place For the American Institute, as oflfej ing a more proBUing 
field of rerearch than Athens, while there would be a better 
jiroapect of getting any antiquities discovered For mnseunu, 
The cost of such an in'ititution is estimated at 5000 dollars to 
begin with, for a library and necesbary ajiparatu'f, and about 
60QO dolloTii a year afterwards 

The fourth and fifth numbers of Naturen for 1S81 contam 
mtercBting summaries, by Dr Ilerculc:) Toino, of the results 
obtained by him, durmg the Norwegian Arctic Expedition, of 
the depths of the Arctic sens ; the amount of salt contained m 
the water at various depths and at different distonLes from land, 
and the variations observable in the relative quantities of the 
different constituents of the air contained in sea-water. In 
regard to the latter point, it may be observed that the mean 
amount of oxygen present in the air was found to dimmish with 
increasing depth below the surface of the water from 35 3 at the 
surface, to 328 between 1000 and 1400 fathoms, uhile the 
relative quantity of the nitrogen present rose with the increased 
depth from 13*1 at the surface to 14 between 600 and looo 
fathoms Carbonic acid was found both in a gaseous and basic 
form. 

We notice a very mtercbiing lecture which has been given at 
St Petersburg on the u^^e uf the heliogiaph during the Traiis- 
Cospian war The heliograph used m the Russian army is that 
of Mans, and the alphabet is the usual one, that of Morse. The 
suoallcr system, which u employed in cavalry, Iransmits signals to 
a distance of seventeen miles, and the larger, employed in forts, 
has a double power. Ail independeDt parts of the or my, on 
their march to Akhal-Tepe, bad their "hkiograpli-dcafta,'' and 
owiag to the bnght sky of the steppe, and to the level anatTy, 
the hfibognph wu continuonely need for establishing comDmiu- 
catiun between different parts and small detachmente of the 
army. The heliograph was at work during all the battles, and 
expenments were made as to the use of it during night, by 
means of lunar light, as well as with special lamps. The Utter, 
however, being fed with turpentine, which evaporates very soon 
duniig the hot days of the summer, did not render great 
service. It was observed also that the sight of thosa who receive 
the heliogram gets very^soon fatigued, which occasions error. 
Bat albcgethcf the heliagraph hoi lendered very gncit services 
during this campaign. 

The French Minister of Postal Telegraphy recently sent to 
the several telegraphic offices foms for Tocording all the obaer- 
vationa connected with tbundei^orms. The foims hove been 
dnvrn upby M. Ifascart, the head of the Meteoiological Offloc, 
and pnnted at fta expense. 

A REPOlT has been presented to the Faria Iftumeipol Caancil 
cm the BlHte of telephamc exchangH in Fjeis, end the propnWy of 
poHliVB tan then for the ne of icwcvs in whi A the wlrea 
are looBted. The nenber of telephonic halls win be focnased, 
and six of them will be established shortly, which will bring 
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their number lo ten. At preeent the number of persons renting 
wirei iM a little more than 1000, and the average number of 
miuajei a hole more than five a day /or each, 

M. Mahey has abked the Faria Municipal Council fur the grant 
of A space of 1900 metres in the Park of the Champ dc Mara for 
eilahhabng a zoological station , but bucli a large space could 
not be afforded without inconvenience to foot-pisBengers. bo he 
hai accepted the grant of a space which was tendered to him at 
Faasyj in the Park of Princes. 

The Congrfcs archcologique of France holds its forty-eighth 
sesbioD at Vaunes (Morbihan) on June z8 Among other sub 
jects to be discussed are the meguliLhic monuments of the Gulf 
of Morbihan, the chronology of bcpultures, uiduence of ^ud on 
the diatnbution of megolithic monuments, bronze objects and 
other remains found in tombs of Brittany, Gallic and Roman 
COin'-p ante Roman retnainb in Brittany 

Twenty shocks of earthquake were reported ihim Szt. Ivan 
Zelina and Blazedotoc (Hungary) between May 20 and June 7 
Some rather severe shocks aUo occurred un June ii and 12, 
direclion north-east to south-west 

The Caucasian Museum at 711113 is fast approaching com- 
pletion under the active and energetic direction of Dr, Radde 
The vuitors from Wcitern Europe, who arc expected at the 
Aichseological Congress, will already find a tuleiably numerous 
collection of natural liiblory objeLts and archeological specimens. 

7 'he discovencs of icmains of palaeolithic man m Russia con- 
tinue to be most intercBting. Recently M. Shaposhnikoff dis- 
covered a great quantity of stone implemciitB in the district of 
Valdai, where a forest has been cut down and the wind lias 
denudoted the band of the subsoil The implements belong to 
four categories * (1) knives and saws similar to those of Moustier, 
St Acheulp and Solutre, more perfect than any found previously, 
(2) the same in miniature, moat accurate, and made of the finest 
kind of dint , they might have been used as oruainentb, or for 
tattooing, (3) figures of animals and men made in flint, and 
lelief pictures of the same, albi m flint , (4) ornamental designs 
on stone 7 'he coJlec'iuii is very rich, especially m mmiatuie 
implements. 

A LllTLE book just published by the Kossling'sclie Buchhand 
lung (Gustav Wolf) of Leipzig is named "NaturwiSacnschartlidi- 
iiu[themalie(.licfi Vudemecum,’' being an alphabetical and syhte- 
matK; compilation of all modem pulilicatiuns id the domains 
of natural scienceb and mathematics 

At the meeting of the South Eastern Railway Company the 
other day Sir Edward Watkm announced the complete success 
of the prehminary borings of the Channel Tunnel, and the reso 
lotion of his own Company on this side and the French Company 
on the other to make a further important step A gallery seven 
feet in diameter has already been driven from the shaft near 
Abbots' Cliff for half a mile towards France, and an agreement 
haa beeu mode to push forwud a similar headway under the sea 
for a mile on each side of the Channel At the present rate of 
progress ibis will probably be done within the next bix months, 
and then it is expected that the further nine miles on each side 
will be undertaken at once. All the conditions bcem favourable 
to the project. The soil is found to be exactly biiu^ar at both 
endi. It as was expected, grey chalk impervioub to water; 
aod there is every reason lo anticipate thai it will be found to 
ifapcteh m on unbroken bed auroos the Channel. Last week the 
nmehmery excorated sixty-seven yards of lineal disfenee, eqiinl 
to about two milcii a year. At this rate the hvo heudwuyi ni^ht 
meet under the middle of the Cbaimd in olieat fire yean j and 
proftnbly a nearly equal period might be occupied hi enJurging 
this mere seven- feet burrow to a capodous railway tunnel. 


It is proposed in Edinburgh to make a three months' tnal of 
lighting Princes Street and the Nortli Bridge as for os the fron 
Church with the electric bght, un the itrubh system 

Birmingham ha£ resolved to mvitc the British Association to 
hold their annual meeting foi 18S3 m ihal Io\mi 

The lost number of the Ji>ui nal de Physique de cribes a set of 
registering clectrometera and magnetoinetcrH which ore being 
tried at the College de France. The magnetic ban and the 
apparatns generally arc very small 'llic instnunt.iil'i have liccn 
invented by M. Ma^cart, who beheves thty will give trust- 
worthy iLSults, and uill compare favourably ^Mth the large 
maguetoiuelers used in Kew anl other jdaccs 

I'llE past winter cold in Norway, between October, 1880, and 
Maich, i88f, has exceeded the normal n'ean by 7“ C The 
greatest cold yet registered at any of the Norwegian meteorolo- 
gical stations occurred between January 13 and 15 At Korosjok, 
the loucst temperature was uhserved on February 4, when the 
thermumctci fell to - Jo" '6 C , the lowest ever noted in Norway 
with trustworthy instrumenls 

A WORK on the Butterflies of Europe, illustrated aud de- 
Hcribed by Dr. Henry Charles I^ng, F L.b,, will shortly be 
published in about twenty monthly parts It will give accurate 
coloured figures of all the specie^ of RhopaJocera found in 
Europe, showing both the upper and under '^ide where necessary, 
as well as the differencea of sex, if requiring a sepaioie figure; 
and the moRt important of the named voiieties will, when pos- 
sible, be also represented Typical ilhnttratioim of Urvie and 
pupx will from tinac to tune appc-ir. The figures will be drawn 
from speci iiciis in the author’s collLclion The description of a 
species u ill, whenever possible, include a notice of its Lransfor- 
mation, habitat, and times of appearance, along with the prin- 
cipal synonyms and necessary references. The arrangement and 
nomenclature will be mainly those of Dr. Standlngcr's well-known 
catalogue Each part will contain four coloured plates and six- 
tidcn pages of letlerpreas. The cost i 4 very moderate. The 
publiBhen arc Messrs Reeve and Co., of Henrietta Street, 
Covent Garden 

The additions to the Zoological Society’s Gardens dnnng the 
past week Include a Chacma Baboon [CynoeephaJu^ parcanus) 
from South Africa, presented by Mr Thornbnrgh-Cropper ; 
four Harvest Mice (Mus minuitfs), British, presented by Mr. 
Henry Laver, a Banded Grass Finch [Pecpkila afuia) from 
Queensland ; two Yellow-bellied Liolhnx (Ltaihrix luieus) ftaai 
India, presented by Mrs. Hylioti Joliffe , aKcd-legged Partridge 
{jCaccahis *ufa\ EuropL.in, piesentcd by Mr. Arthur Morrell, 
School Ship Cornu'oli , a Horrid K‘\ii\c.^\\^e.{Crotaius komdui) 
from Bahia, presented by Dr A Stradliiig, C M Z.S , a Fatas 
Monkey \CircQp%thec%ii ruber) from West Africa, a Blue Jay 
{Cyanocitta cnsfa(a) from North America, purchased , a Rhesus 
Monkey {Afacacus ery(hriRis)^ a Cape Buffalo [Bubalus enffer), 
born in the Gardens , i^vcn Australian Wild Ducks [Anassu/tr- 
cthtua), five Chiloe Widgeons {Martca cktloenns)^ a Mandarm 
Duck {Atx yalericula/a)i two Geoffioy's Doves {Peruitra 
geaffroit^^ two Turquoisme Parrakects (Euphemtt pulehella\ bred 
in the Gardens 


DUE ASTRONOMICAL COLUMN 

The Solar Parallax. — At the sitting of the Fans Aeiulciny 
of Sciences on the 6th mat. M. Tisierand communicated a note 
revived from Mr.' 7 bdd of the office of Amencan Ephemms 
at WaihingtoD, giving the value of the soUr pamliaa deduced 
Irom the wotographic operations of the Amencan expcditionx, 
Bi deUilea in the ''(^neral Discushlon of Resulu,” a volume 
whioh haa just been tiiaued. The number of photographs la 313, 
distributed over various staQoni thus : — J 
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Nortlurn Hcmuphere. 
WlidiwoBtok 13 

Nagauki - 45 

Fckin . . . io 


SouLhcrn Hii 
Kerpieleu 
Hobart Town 
CampbcUtown 
Queenstown 
Cbatham Island 


kuphcre. 


8 

37 

3 * 

45 

7 


Putting dA for the correction of the difference of R.A. betueen 
the Sun and Venus, for the correction of the difference of 
declination, and d w for that of the assumed value of the parallax 
(8"'B48) the aolution of the equations of condition corresponding 
to the dUtancea gives — 

^Ah + i"'i8i .. ifD=+2"’225 .. rfir= + o"'o397±o"'04i8 
Similarly from the equatioob corresponding to angles of position 
there result — 


rfA= + i"'l09 . i/D-+o "‘637 +o"'0252±o'''oS9S 

Combining these values, the final rcsolta become — 
rfA= +0^-076 . -yD=+2"'o83 .. ^f»=+o"*035±o"'034, 

and the corrected value of the solar parallax la thus 8''‘883 It 
will be seen that the magnitudes of the probable errors are very 
large in proportion to the corrections obtained. 

Bibla’b Comet in 1805, — ^Those who have acquainted them- 
lelvea with the history of this remarkable comet will remember 
that at Its appearance towards the end of 1805 it was last 
observed In Europe by Thulia at MarseiUes on the evening of 
December 9, at which time it was at its least distance from the 
earth, and was moving rapidly southwards. The comet waa 
then visible to the naked eye, and it was known that it would 
probably continue so for some days, and might attract attention 
In the other hemisphere. But there was no southern observatory 
in existence at that time. Prof. Hubbard, m his masterly 
investigation on the motion of iliela's comet, remarked how 
greatly observations taken in the southern hemisphere at this 
appearance might have contributed to the progress of the theory 
of the comeL Gauss waa then applviug hia methods for the 
determination of elliptic orbits, or ralner of orbits without the 
Bsramption of a particular conic section, and it could hardly 
have happened that with good southern observations the nature 
of this comet’s orbit womd not have been detected from the 
observations of 1805, and the comet might thus have been 
rC‘Observed in 1812, if not m 1H19, 

Up to a quite recent date it was not known that the comet had 
been observed in the other hemisphere, but Prof. 'Winnecke has 
ducovered (where he docs not say) some observations made at 
die Mauntiua by MM. Malavois and Dupcloux on December 14 
■xid 15. They were brought to light while he was inquinng into 
the periodicity of the comet detected at Strassburg by Dr. Hart- 
wig on September 29, 1880, and he gives an account of them in 
the last number of the ViirUljahrsschnft dfr AstronotnucAen 
Gesdhchqfl, They are entitled ’'Observations lur la Com^te 
gui B pom k Pile de France dans le cours de frimaire au 14* par 
M. MoJavois et M, Dupeloux." M. Malavois states that he was 
»pnBed of the appearance of the comet on the morning of 
December 14. ^Four days previously (and therefore the day after 
It was last seen in Europe) it had hetn detected by MM Laprle 
and Dabodie, the one a censor, the other a professor of the 
colonial Lyc^ i they had remarked that it had passed in a very 
short mterval " over the space between the constellatioDs Grus 
and Pavo, moving almost from north to south ” On the evening 
of December 14 Malavois "avec un excellent sextant k lunettes 
d’nn pled de rayoD,” measured the distance of the comet from 
Achemar and Canopus, and the distance between the stars, and 
Prof. WiDnccke haa been at the trouble to reduce these observa- 
tions accurately, and to compare them with Hubbard's elements 
with the aid of an ephemeris calculated thereftom by Herr 
Kaufmann. Rcfciring to the above-mentioned periodical for 
particulars, we may say that Hubbard's orbit is found to place 
the comet too much to the west by 13' in right ascension, and in 
declination one minute to the north. But while nvin^ these 
dlflcrences between cakuladon and observation, Pror. Wmnecke 
only aims at proving that Biela’s comet was recognised m the 
southern hemisphere, and well obsemd, considering the meini 
available. 

Hie description of the comePi appearance given by Malavois 
ii worthy of particular remark !^*' Cette comite est pboto- 
ipihMqnc, c. a d. entounfe d’une sphere InmineuN dont le 
dum^tre m’a sembltf £tre en totollte d'environ 45 mlimtei! 
doIb la pirtie la plus lumbcuse, ou Vanr^lc vue lu commence- 


ment dn crtfpuscule du soirn'^toit gu^re, que de 20 k 25 minutes j 
on la dibLiiiguoit alors tres bien, tandls qu^k peine on pouvoit 
apercevoir les ^loilcs de 7*”^ grandeur. La comkte vue avec 
une lunette qui grossit seize fois le diamktre des objets m'a pani 
diviB^e en deux par une petite band obscure; j'ai jug^ son 
diamktre apparent d’environ une minute, mais les bords m'onl 
sembld confuadment termimJa et se foudre avec la lumikrc 
n^buleuse , uue Ltoile de 4^ k 5*^ grandeur que je distinguais tiks 
bien dans I'aureole k 4 ou 5 mbiutea de la comkte, s’est trouv^ 
dans une position et une distance diflcrente rar rapport k cel 
aitre dont le mouvement propre etoit en eflet considdrable, 
comme on In voir.” Malavois’ observations were limited to the 
evening of December 14, absence preventing hii observing it on 
the fullowiDg night, and clouds interfering on December 16 and 
17 , and he adds : les jours suivans I’ai cessede rapcrcevolr.'* 
Prof. Winnecke draws attention to toe remarkable appearance 
of the comet under a power of 16, in the evidently small tele- 
scope, and asks* "Conwc recognise mthc 'pchtebande obscure,’ 
which divided the head into two parts, the commencement of 
the action which led to the highly important result, that in 1846 
and 1852, instead of a single comet, two were observed, and 
later the comet has been no longer visible as such.” In connec- 
tion with the Mauritius observation it must be remembered that 
the aspect of the comet was particularly noted on December 8, 
when it was nearer to the earth than on December 14,by Olbcrs, 
Bessel, and Gauss, who agree in their description : on the same 
evening it was examined and measured by Sebroeter with power- 
ful reflecting telescopes at Lilienthal. Neither observer has any 
reference to the Bpjiearance of a division in the head of the 
comet on that date Olbcrs says "it had a small but very dis- 
tinctly defined nucleus, surrounded by an extensive nebulosity, 
without any appearance of a tail,” The comet was visible to 
the naked eye with the brightness of a star of the third or fourth 
magnitude, and could be well seen after the moon had risen. 
Sebroeter noted that without the telescope it appeared nearly as 
Urge as the moon ; m his 13- and 15-feet reflectors it waa appa 
rently much diminished, his measures giving a diameter of only 
minutes the diameter of the brightest part of the nucleus he 
found to be 4" 05, and that of the whole nucleus 6” '42 ; if a 
division had existed at the date of these measures it is hardly 
probable that it would have been overlooked by Sebroeter. At 
the reappearance of the comet in 1826, and again in 1832, 
nothing of the kind was remarked, Hubbard, we know', con- 
sidered that the divuion of the comet, from whatever cause it 
might be produced, look place at the end of the year 1844 


GEOGRAPHICAL NOTES 

The hydrographical expedition for the exploration of the 
mouth of the Obi River has started from St. Peteiaburg. It 
consists of four officers of the navy, one astronomer, M. Fuss, 
and two students of the St. Petersburg University, one of whom 
is a surgeon and the other a zoologist. Two small steamboats 
were sent to Term, on the Kama River, "and they will be trans- 
ported to the Obi, 

Herr Siegfried Danger of Vienna u about to undertake 
an exploring tour m Arabia under the auspices of the Vi enna 
Geographical Society. His researches will be mainly of a 
linguistic nature, but scientific research is not excluded from his 
programme , he has prepared himself for the tour during the last 
few years at the Vienna Univcisity 

% The geographical department of the British Museum during 
the past year was deprived of the services of its able curator, 
Mr. R. n. Major, through ill-healtb, and on his retirement the 
opportunity was taken to reduce it to a inb-department. If we 
may judge by the newly published report of the British Museum, 
this change has not tended to increase activity in gecwraphlcal 
matters, and among Ihk most interesting acquisitions oT the past 
year all that can be mentioned seem to be some old plini of 
towns and 4 be like. 

In the last volume of Consular Reports S, de Zuccato it 
Venice famishes an interesting map showing the linei propoacd 
and in course of construction For the completion of the net* ork 
of rail ways In Venetia. M, Consul Ecmal also conlnbutei a 
plan of the Havre docks. 

It is announced that the Portuguese travellers, Capdlo and 
Joens, are about to publish an account of their expedition undtf 
the title of " De Bcnguella as terras d'lacca,” The work will be 
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Inued in parta, and when complete, will form two volumea, 
illustrated with en^ravingit. 

Herr Scholer, who waq sent out by the German African 
Society, has returned to Zanzibar after founding a station at 
Kikoma, 

The Italian traveller, Fia^gia, returned to Khartum on April 
30. It 15 believed there that he will be appointed governor of 
the Faahoda district, and that the Austrian, Maruo, will become 
governor of the province of the Blue Nile 

The Scientific Commission, recently despatched from Pans, 
has arrived at Zanzibar on its way to examine M Faiva's vast 
concession in the Zambesi region, which it is proposed to develop 
by means of a company The Commisrion is to investigate the 
resources of the territory, chiefly with regard to the mineral 
wealth supposed to exist there 


PHYSICAL NOTES 

A FEW months ago the phenomenon of the "passive state” 
of iron was examined by M L. Varenne, who attributed it to 
the presence of a Rim of nitrous acid gas upon the surface of the 
metal The question has been recently reinvestigated by M, £ 
Blbort, who Riids reason to donbt M. Varenne’s conclusions M, 
Bibart state') that any oxidising agent aids, and any deoxidising 
agent hinder*:, the production of passivity 

In a long memoir presented to the Academic des Sciences by 
Edmond and Henri Becquerel some very valuable data are given 
respecting the fluctuations of underground temperatures during 
1880 beneath different surfaces Their observations extended to 
a depth of 36 metres. The Huctuations were of less extent 
licnealh herbage than below a bare soil, the maxima and minima 
bemg more retarded and of le^s amplitude in the former case. 
Another interesting point ia the protecting effect of a bed of 
snow. Though the temperature of the air fell to - 15", and 
continued below 0° for long periods, that of the surface of the 
soil was rarely below - 1“, never below - i"‘5 

According to Nies and Winkelmann, who have lately studied 
the expansion exhibited by bismuth, cast-iron, and other metals 
during their solidiRcation, the speciRc gravity of bismuth is 
between E'031 and 1 0497 times as great in thr liquid Ob in the 
solid state ; a sample whose (solid) density was 10 2 assumed a 
density of 1077 when melted The ratio of the density in liquid 
state to that in aolid state was greater than unity also for the 
metals tin and zinc, the ratio for tin being 1 0070, and for zinc 
I 002, Our readers will doubtless recall me recent experiments 
of Mr. Wrightaon and Prof. Chandler Roberts in the same 
direction. 

Heir Stuckbr concludes from experimental inquiry (WUd, 
Ann, No. 5), that the gases chlonne, bromine, and iodine, in 
regard to thermal behaviour, form a group by themselves among 
himtomic gases. The ratio of the kinetic energy of the pro 
gresbive motion of the molecules to the total energy is different 
lor them from that for the others. In their molecules the 
atoms seem to have a different reciprocal action From the 
behaviour of biatomic gases it is inferred that neither Boltz- 
mann’s nor Maxwell’s supposition as to the nature of the mobility 
of atoms in the gaseous molecule has a general validity. 

With reprd to the subject of hot ice, Herr Wull^e^ describes 
fresh expenmenls (IViai Ann, No S), and he finds that so 
long as the thermometer-bulb is wholly surrounded with dry ice 
its temperature does not reach o". If the thermometer rises 
higher, either the bulb is no longer quite covered with ice, or 
it u surrounded with water, along with a thicker ice-Uyer, The 
authors method was to have the thermometer-bulb first coated 
® MpErate vessel ; then introduced into the heating- 
tube and fixed In a caoutchouc stopper \ this tube Is connected 
t^ou^ a tube and spherical vessel with the air-pump, and with 
the sphere Is surrounded with a cold mixture while the vacuum is 
produced. 

The subject of double refraction of ligU in moving frictional 
Ii(^uids has been taken up anew by Herr KunSt ( IVt^d, A nn. No. 5), 
using a method which Maxwell did not succeed with, v«., rota- 
tion of a cylinder within another cylinder, and sending a beam 
of polarised light in axial direction through hqqld in the annular 
spam. Herr Kundt got positive resnlte in this way with various 
Uquds. f. The amount of internal ftlotloa of liquids ia not a 
ceitAin measurement of the occurrence of double refraction in 


motion ; liquids with small fnction giving considerable refrac- 
tion, and Vice versa 2 The lu^uids which, with small internal 
friction, prove doubly refractive, belong to the so called colloids 
(gelatine, gum, collodion) or the oiU Solutions of crystalloids 
did not give the phenomenon by llie method described 3 'ihe 
double refraction did not markedly alTecl the rotation of the 
plane of polarisalion in the circularly polarising liquids (but the 
strongest refraction, it is to be noted, produced a difference of 
only about half a wave in penetrating a pretty long column of 
liquid). 4, In collodion-solutions the axes of the double refrac- 
tion do not he in the azimuths required by theory. The anomaly 
was not accounted for. Herr Kundt further offers some general 
remarks on the relations between the elastic properties of linuids, 
their coefficients of friction, and the doable refraction developed 
in them 

It has been hitherto auppof^cd that light directly reflected from 
a diffracLion-grating has the same state of polarisation as light 
passing jthrough the same plate unruled, or reflected from its 
smooth surface. Herr Frohlich now finds, with a very finely- 
ruled grating, that it is not so. The proof and numerical amount 
of the difference arc indicated in IVtiti. Ann. No. 5. 

In the cold of last winter M. Damien {Journ. de Phys,^ May 
investigated the indices of refraction of water under o" (rf.r. in 
suffusion) down to - 8^ He measured the indices corresponding 
to the three hydrogen lines by the prism method Starling with 
a temperature of + 20°, he first confirmed M Jamm's observa- 
tion that the passage through the maximum of density does not 
at all disturb the course of the indices, and he further round that 
the indices continue to increase below zero, though the density 
diminishes. The variations of the indices are very amall. M 
Damien hopes, next winter, to apply the interferential method, 
(The use of freezing mixtures does not present such favourable 
conditions as the very slow cooling of the atmosphere.) 

Reclnt researches by Herrcn Sohneke and Wangerin on 
Ncu ton's rings [IVteJ Ann Nos 3 and 4) appear to require a 
considerable change of ideas as to this phenomenon, and more 
especially as to the place where interference occurs The 
starting-point was an experiment m which the rings produced 
by a beam of parallel sodium light falling at an angle on a 
horizontal plate above a plane convex lens were examined with 
a microscope inclined at the same an^le, and capable of being 
moved horizontally as well as in the direction of its axis. The 
microscope was first so placed that one part of a dark ring was 
as sharply defined as pos'^ible ; the instrument being then moved 
along to another ring, or another part of the same nng, it was 
found necessary to move it axially, higher or lower, to get the 
maximum definition for that part , indicating that the rings do 
not lie in a horizontal plane, but in some other posiLon. The 
amounts of axial displacement for d liferent parts of the ring- 
system were carefully noted For details of the results we must 
refer 10 the original, merely noting, inter alxa^ that the places of 
interference in the plane of incidence goinj^ through the centre 
of the rings seem to lie in a straight line ri'^ing towards the side 
whence the light comes. In a central plane at right angles to 
that of incidence, all the places are at the same depth. Hen 
Sohneke undertook the expenmental part in this inyestlgallon, 
while Herr Wangerin has worked out the theory of the phe- 
nomena. 

According to experiments by Herr Kundt {IVied. Ann. 
No. 4), the common surface tension between liquid and gaa 
decreases considerably wtfh increasing pressure of gas in the 
case of alcohol, ether, ^coholic solution of calaum-chloride, 
sulphide of carbon, chloroform, and water. The decrease is 
greater at low pressures than at high, F or a riven liquid it 
varies with the nature of the gas compressed. With alcohol, 
ether, and alcoholic chloride of' calcium solution, air causea a 
greater decrease of the capillary constant than hydrogen. The 
decrease la so great with some liquids [eg- ether m air) that 
probably, with pressures reached without much difficalty, the 
surface-tension U nil, the liquid passing at ordina^ tempmture 
into the Cogniard de la Tour state. (The author's experiments 
wfre concluded before he knew of Cailletet’s experiment, in which 
a mixture of five vols. ofCO| and one vol. of air la compressed at 
a low temperature till the meniicuj of C0| disappears, and the 
Cagniord de U Tour state u reached.) 

The ratio of intensity of the two sodium Hnes has been esti- 
mate by Herr Dlctnch {IVitd. Ann. No. 4) using appaatua 
of gyeat dispersion with a Vierordt double slit giving one spec- 
trum above another, and allowing of diiplacement, so that one 
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of tha two linu] in one specLnun 11 brought dii^ly over the 
other in the oilier spectrum. The photometric pirts included e 
NigoI cepeblc of rotatioDf a right end left routing double 
qnnrtZi and e hied Nicol. The mem viJue of the ratio sought, 
nom meEhuremenU on three days, was i‘6o ± o 01 ; the probable 
error of an observation being ^ o 03a 

The amount of electric eapaDsion in caoutchouc has been 
Invntigatad by Heiieii Korteweg and Julius Ann^ 

No. 4). They used tubes of white vulcanised caoutchouc mode 
Iniulaimg in water by being kept twenty-four hours in oil , the 
tube was filled with water and placed in a water-bath (to form a 
condenser), while hydrostatic pre<( 5 ure was varied, and the 
changei of volume were meumred by means of a connected 
taba-«yetem. The change of volume is shown to be propor- 
tional to the square of the striking distance, and inverse^ 
poitianal to the square of the thinness of Lube-wall It is the 
aaae whether the inner liquid be charged negatively or poKitively 
The maximiun was reached when the liollz machine, left to 
Ltself^ gradually slackened speed till the last apark pasbed A 
tahle^ nvmg also Quincke’s data for glass, shows that both for 
this and for caoutchouc the volume-changes are, roughly speak- 
ing, in inverse ratio of the coefhcienLs of elasticity, so that they 
must he ascribed to the same cause. 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

CAMSI.IDGE. — During the Long Vacation there will be ^ 
course of lectures in the UniverMly Laboratory by Mr Fenton, 
one of the Demonitrators, on Orynme Chemistry The Laboratory 
will be open for practical work, 

Dnnng the Michaelmas Term there will be twelve courses of 
lectures on Clienii*>try and vanous branches of Physics, including 
one by Mr, Shaw on the Conservation of Kncrgy and Theory of 
Unitatsun, and a covsc by Prof, Lewis on the more Common 
Mmeral Kock-ComtiltieatB, and another on Descriptive Crystal- 
lo^aphy by the same. 

Prof, Dewar's subject will be Physical Chemistry ; and among 
other advanced lectures will be a course on the General Prmcipleb 
of Cbenusilry by Mr, Pattison-Muir, 

Prof. Hughes and Mr, Tawney will divide between them the 
work in Grology, Mr. Tawney taking Falneontology m the 
Michael lu I Term, 

Lmarn on Botany will be given by Messrs. J. W. Hicks, 
Vineu, haundero, and Hillhou^e, Dr. Vines' lectures in the 
Iflchaelmas Term will be on the Physiology of Plants, with 
pracacai work, at Christ's College 

Prof. Newton and (he Demonstrator of Compaiutive Anatomy, . 
Dr. Michael Foster, and bis corps of lecturers, Prof Humphry, 
Mr. Creighton, and Mr, Balfour, will give their usual series of 
lecturai Old demonstrations during the Michaelmas Term. Mr. 
Lea will give advanced lectures on Digestion and Chemical 
Physwlogy, and Mr. Langley wiU lecture on the Histology and j 
Physiology of Muscle, Nerve and the Nervous System, 

Dr Bradbury will lecture on Pathological Anatomy, Prof 
T j rt ia m on General Therapeutics, Prof. Paget on CUnicid Medi- 
cine, and Mr. Carver on Clinical Surgery 

The Natural Sciences Tripos, Part 1 ,, under the Old Regnla- 
ttOM, has just been completed, and the pa&i-liit contains the 
names of thu-ty three men, and three are excused the General 
Examination. The second part of this exAnunalion takes place 
In Desember. 

The first port of the examination under the New Regulations, 
1^ w 4 ich men con enter for the examination la their second year 
if they ppefier, has jnM resulted in the publication of a bst with 
five nnaies, In alplubetical ovder, m the lint dlviBon, viz, Messri. 
DuicU (Tnnity)^ Diyican (Caius), Earl (Chrubt's), Sherrington 
(Coius), and Wuberfmcc (Trinity)! 

The ^lOGial euimmfioaa in Nntnml Scumne for the ordinary 
B.A. de^e have yielded seven mnn in the first class in Ctaemis- 
tiy,, and eighteen in the second clans. In Geology there was 
bet vm man m the fint and one in the second class ; in BoUny, 
ooe m IiIm fint claai ; in Zoology^ emc in thn seeml olsss* 

Afi Trinity CaUege the primaan In the June enammation in 
Natural Science were Thir i ymr, HilUer and Ritohie y second 
year, Daniels and Wilbcrforce; first year, Davis, Head, Ran- 
son^ Thomwn. The prizemen at Chnit's CdlleM are ^pley 
(fint year), Sorl (accond year), and Parkyn (third year). 

Ch a nerllnf of the University (tha Duke or Devondilre) 


has (with the concurrence of Earl Cairns, Chancellor ol the 
Univcrbity of Dublin) declared that the statutes of CambndgjS 
do not meclude the Univers^ity from using the Previous and the 
Tnpos Examinations for the purpose of testing the profidency 
of women, as sanctioned by the Senate on February 24, 1881. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, May rq — "Molecular Magnetism,'’ by 
Prof. D. E. Hughes, F.U S. 

1. Inflaunceif an E/asttc Tcrncrn upon a Mogntttc or oH 
Electru Conducting Wire — In my paper of March 7U1 on 
" Molecular Electro- Magnetic Induction,’^ I showed that luduced 
currents of electricity would be induced in an iron wire placed 
on the axis of a coil through which intermittent currents were 
pas mg, and that these current were produced only when the 
wire was under the influence of a torsion not pa«!&ing its limit of 
elasticity. It became evident that if the intermittent magnetism 
induced by the coil piodiiced under torsion intcrmiltent currents 
of electricity, an [^inlcrmittent toisiou under the influence of a 
constant current of electricity or a constant magnetic field would 
produce similar current'- ^is was found to be the case, and 
os some new phenomena presented themselves indicating dearly 
the molecular nature of the action^, 1 will describe a few of 
them directly relating to the subject of this paper. 

The apparatus used was Minil.ir to that dcscnl cd in my paper 
of March 7th An iron wire of 20 centims. was placed in the 
centre or axis of a coil of i^ilk-covered copper wire, the exterior 
diameter of the cod being 5^ centims., having an interior vacant 
circular space of 3^ centime. The iron wire is fai^tened lo a 
support at one end, the other passing through a guide, to 1 eep 
It parallel but free, so that any required torsion may be given to 
the wire by tneanb of a .connecting asm or index, A sensitive 
tcleplione is in direct communication with the coil, or a gmlvana- 
meter may be used as the cm rente obtained by a slow elastic 
torsion are slow and strong enough to be seen on a very ordinary 
galvanometer I prefer, however, the telephone, because it hoi 
the iiilejlimable advantage in these expenoientB oF giving ihe exact 
time of the commencement or finiih of an dectric current. It 
hae, however, the ilisadvaiitage of not indjcating the force or 
diiection of the current, but by means of the ‘onometcr the 
true value and direction of any current is 'at once given The 
current From a boltei y of two bichromate celL is sent constantly 
through the wire if we wish to ob^ierve the influence of the 
torsion of the wire upon ihc cicctnc current, or a constant field of 
magnetic energy is given to the wire by cilher a sejiaratc cod or 
a pemuinent magnet The curreuts obtained in I be coil ore 
induced from the change in the molecular ■ magnetism of the 
wire, but we may equally obtain these currcDts on the wire itself 
w'lthout any coil by joining ihe telephone and rheotnme direct 
lo the wire , in the fatter CA'-e it is preamble to join the wire to 
the primary of a small induction coil, and the telephone and 
rbeotomc upon the secondary, os then the rheotome doea 
not interrupt the constant electric current passing through ihe 
wire. As the results are identical, I prefer to place Che telephone 
on the cod first named, an the toxica arc louder and cnttrelyfree 
from errors of experimentation 

If w c place a copper wire in the axil of the coil we produce 
no effect by torsion, either w hen under the influence of a constant 
magnetic field or a current pasiing through it, nor do w c perceive 
any dfecti if we place an iron wire (2 milLuDH, m diometar^, 
entirely free from maguetiam, and through which an deeftne 
current has never pabacd, I mention ihii oeganva experunant in 
order to prove that all the eflecti 1 shall mention are obtained 
only through the magnetiam of Che wwa, If now 1 pus on 
electric current for an mutant through this same wire, its moleoiJu 
are iiittBotly poloriied, and 1 honre never yet been able to resteve 
the wire to its original condition, and the mogneliiation induced 
by the paiiage ^ a current is far more powerful and more 
persistent in soft iron than tempered steel. Thu may be due^ 
however, to the fact that in tempered or soflened steel we find 
truces only of a current during the rolaliou by torsion of its 
molecules lome two to three degrees of sonometer, whilst iron 
gives constantly a current of 70 sonomctric degrees ' 

In order to obtain these curreots, we xnusC give a alHgftt 
tonioD of 3* or loi* to and fro between its zero point. Vfe then 
have a current during the motion of the Index to the right, and 
a contrary current in moving the in^ to the left. If « e me a 
■ o-B of a 
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S Uvanometer, we mast time 'theac movementa with the oscilla- 
ODS of the needle j hut with the telephone it _ gives out con- 
tinuous sounds For either movementp the inteETuptioaB being only 
thitte caused by the rheitome. llie direction of the current 
has no influence on the rciuiit ^ either positive to the free arm or 
index or negative gives equal sounds, but at the moment of 
reversal of the current a peculiar loud click is heard, due to the 
rapifl change or rotation of the polarisation of its molecules, and 
ttis peculiarly loud momentary click is heard equally as well in 
steel as in iron, proving that it is equally polarised by the current, 
but that its molecular rigidity prevents rotation by torsion 

If a new soft iron wuc of two milliins. (giving no traces of a 
current by torsion) has passed through It a momentary current of 
electricity, and then the wire observed free from the current itself, 
it will be found to be almast as strongly polarised as when the 
current was constantly on, giving by torsion a constant of fiftT 
sono metric degrees. If, instead of passing a current througn 
this new wiie, I magnetise it strongly by a permanent magnet or 
coil, the lougitudinaT magnetism gives also yo" of current fur the 
fiiit torsion, but weakens rapidly, so that hi a few contrary 
torsions only traces of a current remain, and we And also its 
longitudinal magnetism almost enbrely dissipated Tlius there 
iJihis remarUable difference, and U is that whilst it is aLTDo<;t 
impos.sibJe to free the wire from the influence produced by a 
correut, the longitudinal magnetism yields at oiicc to a few 
tofsions Wc may, however, transform the ring or transversal 
magnetism into longitudinal magnetism by strongly magnetising 
the wire after a current has passed through it , this has had [he 
cflbct of rotating the whole of the molecules, and they are all 
now fiymmetricm with longitudinal magnetism, then by a few 
torsions the wire I't almost as free as a new wire , and I have 
found this method more efficacious than heating the wire red hot, 
or any other method yet tried If I desire acon'^tant cuirent from 
longitudinal magnetism, I place at one of the extremities of the 
Wife a large permanent magnet, who^e sustaining power is five 
Idlametrea, and this keeps the wire constantly charged, resem- 
bling m some respeclfa the cflccts of a constant current The 
moIfiUilar magnetism or the current obtained by torsion is not so 
pMverfuI From this, my strongest magnet, as that produced by 
the simple passage or a current, being only 50 sonometric 
degrees in place of yd* for that due to the pavsage of a current 
TEc mere twisting of a longitudinal magnet, without regard to 
the rotation of iti molecule having no effect, iti proved by giving 
toriion to a steel wire strongly magnetised, when only traces of 
a current will he seen, perhaps one or two degrees, and a con- 
bfeani source of magnetism or CKctncily then giving no measurable 
effect 

If we magnetise the wire whilst the cucrent H passing, and keep 
the wire constantly charged with both magnetism and electricity, 
the currents are at once diminished from 70" to 30P, We have 
heie two distinct magnetic polarisations at right angles to each 
other, and no matter what pole of the magnet or of the current 
the effect is greatly diminished , the rotation of the two polar- 
ities would now require a far gi eater arc than previously The 
importance of this experiment cannot as yet he appreciated 
until we learn of the great molecular change which has really 
occurred, and which we observe here by simply diminished 
elects. 

If WB heat the wire with a spirit flame, we find the sounds 
increase rapidly from yo to'90, being the maximum slightly below 
red heat. 1 have already remarked in my previous paper this 
Increased molecular activity due to heat, and Its eflects will be 
more clearly demonstrated when we deal with the sounds 
produced by intermittent currents, 

2. /njiitertei upon the Molecular Structure of an h on or Sted 
ire by Eiecincity or Magnetism , — ^eing deiiroiu to modify 
the apperotua alrea4y deso-nied, so that U would only give in- 
dicoUoni of a current if they ware of a spiral nature, the wire 
was kept rigidly at its aero of strain or torsion, and the coil was 
midr so thai It could revolve on an axis perpendicular to the 
wire ; by ibis mean^ If the wire was free fromstmin, the centre 
or axil of the coll would coincide with thst of l!he wne. Thus, 
with a straight copper wire, we should have acomplete zerOj but 
if ifafs wire formed a li^ht or left-handed hefii, the coll would 
require moving throi^ a given degree (on an arbitrary scale) 
onrfivpanding to the aiameter and clMeness of the spinh in the 
helix ; the degrees through which the coil moved were ciHbnUi^ 
in xufexuuoe to known copper helices. 50* equalled a copper 
visa 1 rnlUim. diameter, formed Into a bdEx df i centun. 
diameter, whose spiral turns were separated 1 centim. apart. 


In order to obtain a perfect zeri, and wide readings, wHh 
small angular movement of the cm I, it is necessaiy that the 
return w ire should be of copper, 2 millims. diameter, offering 
comparatively little resutance, and that it should be perfectly 
parallel with the steel or iron wire 

The rheotome is joined to a battery of two bichromate cells, 
and by means of a reversmg switch, nn intermittent enrrent of 
either direction can be sent through the wire The telephone is 
joined direct and alone to the coil, ihu4 no cunenb* react upon 
the coil when perpendicular to the iron, and its return wire, if 
not of a spiral natore. 

Placing an iron wire o'5 diameter, and passing a current 
through It, I found a change had taken place similar to those 
indicated in my paper of March 17th ; but it was so difficult to 
keep the wire free from magnetism and slight molecular strains, 
that I preferred and used only in the following experiments 
teit] ered steel wire (knitting-needles I found most dsefnl). All 
the effects are greatly augmented by the use of iron wire, but its 
molecular elasticity is so great that we cannot preserve the same 
zero of reading for a few seconds together, whilst with steel, 
o 5 miHim. diameter, the cflccts remained a constant until we 
removed the cause 

I have not as yet been able to obtam a steel wire entirely free 
from magnetism, and as magnetism m steel has a remarkable 
power over the direction of the spiral currents, I mil firsi con- 
sider those in which T found only traces On passing the inter- 
mittent current through these, tlie sounds were excessively feeble 
for either polarity of nirrent, but at each reversal a single loud 
click could be heard, showing the instant reversal of the mole- 
cular polarity. The d’greeof coil indicating the twist or spirality 
of the current waa 5“ on each side of its trne zero The wire 
was now carefully magnetised, giving 10* on each side for different 
currents. The positive entenng at north pole indicating 10” 
nght-handed spiral, negative entering the same pole, a left-handed 
spiral, wc here see in another form, a fact well known and de- 
monstrated by De la Rive by a different method, that an electric 
current travels in spirals around a longitudinal magnet, and that 
the direction of this spiral is entirely due to which pole of an 
electric current enters the north or south pole I propose Boon, 
ho\icver, to show that under ceatain conditions these effects 
are entirely reversed. 

If through this magnetiEed wire I pass a constant current of 
two bichromate cells, and at the same time an tntermittent on^ 
the spiral is increased to 15*, but the direction of the intermittent 
cuirent entirely depends an that of the constant current ; thus, 
if the positive of tne constant current enters the north pole, the 
intermittent positive slightly increases the spinl to 17*, and the 
negative to 13”, both being right-handed ; the two reros of the 
constant battery are, however, as we might expect from the 
preceding experiment, on equal opposite sides of the tnie zero ; 
but if we magnetise the wire whilst a constant current is passing 
through it, a very great molecular disturbance takei place ; Icmo 
sounds arc heard in the telephone, and it requires for each cur- 
rent a movement of the coif of 40*^, or a total for the two currents 
of 80* This, however, is not the only diange that has taken 
lace, as we now find that both constant currents have a right- 
nnded spiral ; the positive, under which it was magnetised, a 
right-handed spiral of 95*; the negative, a right-handed spiral 
of 15*, and the true centra] or zero point of the true currents 
indicates a permanent spiral of 55". 

This wire was magnetised in the nsual way, fay drawing the 
north pole of my magnet from the centre to one extremiiy, the 
south from the centre to the ather, and this repeated until its 
maximum effects were obtained , in this state 1 found, sliding 
the coil at diffvent portions, that the spiral currents were equal, 
and in the same direction throughout; 

It now occurred to me to try the cffiect of using a single pole 
of the magnet ; this was done whilst a constant cerreBt waa 
pasbiDg through the wire, commencing at the extremity, where 
the positive joined, drawing the norHi pole through the lei^h 
of the wire, from poshlve towards the 'negative ; the efot 
waa most remarkable, as the ited wire now gnve out ms loud 
tones as B piece of iron, and the degree on the coll showed 
200 ° The constant and internntteDt c u rrents now showed for 
either polarl^ a temarkafaly strong n^t -handed twist ; (he posi- 
tive 200 right, and the negative 1 50 right-handed spirals ; the 
mokoular strain on Its wire from the rcacHon of the electrtc 
current upon the mDlecalhr magncfisin wn so great, that no 
perfect sero would be obtnnal nt aqy point, a fact already 
ofaserred When w wire wu under an tnlense atrem, prodnang 
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tertiary currcDti that EUperpoicd IhemKlvea upon the Eccoudary, 
In order to compare theae spiral currents with those obtained 
from a known helix, 1 fonna that taking a copper wire of similar 
diameter (o'5 miJlim,}, and winding it cioseV ‘tcel 

wire ten turni to each centimetre, having a total of 200 turns, 
with an exterior diameter of i'5 millimB., withdrawing the steel 
wirej leaving tbia closely wonnd helix free, that it gave some 
190*, inatead of the aoo of the steel wire alone , thus the spiral 
currenti fully equalled a closely wonnd copper wire helix or 200 
tumi in a siinilar length. 

If It were possible to twi&t a magnetised wire several turns to 
the right, and that its line of magnetism would coincide W'lth 
that ot the twist, then on passing a positive or negative current, 
there would be an apparent augmented or diminished spirality of 
the current, but both would have a right-handed twist, 
result would,beJidenticalJwith the phenomenon desenbed, although 
the CUEc is different. 

The explanation of this phenomenon can be probably found in 
the fact that the constant apirality now observed is that of the 
electnc current under which it w as magnetism, for whilst magne- 
tising It we had u powerful souice of magnetism constantly 
reacUng upon the electnc current, and the constant spirality now 
observed is the result or remains of a violent molecular reaction 
at the instant of magncluation, and the remaining evident path 
or spiral is (hat of the electric current On testing tlus wire ai 
to its longitudinal magnetic force, 1 found that it was less than 
a wire simply magnetised in the usual way , thus the effecta are 
mternalj a^cting the passage of the electric current, giving, 
however, no external indications (except apparent weaknci^b) of 
the enormous disturbance which has taken place, 

3. Molfcuhr Sounds — The passage of an intermittent current 
through iron or other wire gives rise to sounds of a very peculiar 
and characterutic nature Page in I S3 7 first noticed these sounds 
on the magnetisation of wires in a coil, De la Rive published a 
chapter in his "Treatise on Electricity " (1853) on this subject, 
and he proved that not only were sounds produced by the 
magnetisation of an iron wire m an inducing coil, but that sounds 
were equally obtained by the passage direct of the current 
through the wire Gassiot, 1844, and Du Moncel, 1878-81, all 
have maintained the molecular character of these sounds Reis 
node use of them Jn his, the first electnc telephone invented, and 
these sounds have been, since the apparition of Bell’s telephone, 
often brought forward as embodying a new form of telephone. 
These sounds, however, for a feeble source of electricity, are far 
too weak for any applied purposes, but they arc most useful and 
interesting where we wish to observe the molecular action which 
takes place in a conducting wire. I have thus made use of these 
sounds as an independent method of research 

The apparatus was the Bame as m the last chapter, except no 
telephone was used. The intermittent electric current wras con 
nected by means of switch key, either with the coil inducing 
longitudinal magnetism in the wire, or could be thrown instantly 
through the wire itself, thus rapid observations could be made of 
any difference of tone or force by these two methods ; a reversing 
key also allowed when desired a constant current of either polarity 
to pass through the wire under observation. 

Iron of all metals that I have yet tried gave by far the loudest 
tones, though by means of the microphone I have been able to 
hear them in all metals ; but iron requires no microphone to make 
its sounds audible, for 1 demonstrate at the reading of my paper, 
March 31st, that these sounds with two bichromate cells were 
clearly audible at a distance A fine soft iron wire (No 28) 11 
best for loud sounds to be obtained by the direct passage of the 
current, but large wires (l millim.) are required for ei^ually loud 
tones from the inducing coil. By chooiiing any suitable wire 
between these sizes, we con obtain equal sounds from the longi- 
tudinal manietism or direct current. The wire requires to be 
well anneaM ; in fact, as In sU preceding experiments, the sounds 
are fuUy doubled by heating the wire to nearly red heat. There 
are many iutercstmg questions that these molecular sounds esn 
aid in resolving, bat oa I Wish to confine the experiments to the 
subject of the two preceding chapters, 1 will relate only a few 
which I believe bear on the subject. 

On sending an Intermittent electnc current through a fine soft 
iron wire we hear a peculiar musical ring, the cadence of which 
11 due to that of the rheotome, but whose mnsical note or pitch 
Is independent both of the diameter of the wire and the note 
which would be given by a mechanicAl vibration of the wire Itself. 

1 have not yet found what relation the note bears to the diameter 
of the wire ; in fact, I believe It hu none, u the greatest variation ! 


in different sires and different conditions has never exceeded one 
octave, all these tones being in our ordinary treble clef, or near 
870 single vibrations per second, whilst the mechanical vibrations 
due to its length, diameter, and strain vary many octaves. 

I believe the pitch of the tone depends entirely upon molec- 
ular strain, and 1 found a remarkable difference between the 
molecular strain caused by lougUudinal magnetism and the 
transversal or ring magnetism produced by the passage of a 
current, for if we pass the current through the coil, inducing 
magnetism in the wire, and then gradually increase the longl- 
tudinal mechanical strain by tightening the wire, the pitch of the 
note IB raised some three or four tones (the note of the mechamod 
transversal vibrations being raised perhaps several octaves) ; but 
if we lighten the wire during the passage of an electnc current 
through It, Its pitch falls some two or three notes, and Us highest 
notes arc those obtained when the wire is quite loose. A similar 
but reverse action takes place as regards torsion , for If the wire 
IS magnetised by the coif we obtain an almost complete zero of 
sound by simply moving the torsion mdex 45' on either £.ide, and 
os this was the degree which gave silence in the previous expen - 
meats for the same wire, it woa no doubt due to the some 
rotation of its polarised molecules. If we now pass a constant 
current through the wire whilst the intermittent one is upon the 
coll, we hear augmented sounds, not m pitch but loudnesB, and 
if we give torsion of 45° to one side we have silence, or nearly 
so, whilst the other side it gives increased tones which become 
silence by reversing the battery, If whilst the wire by torsion 
bss been brought to zero, we decrease or increase the mechanical 
longitudinal strain, then at once the polarised molecules are 
rotated, giving load sounds ; and we further remark that when 
the wire is loosened, and we again tighten it, we gradually, 
approach a rero, and on increasing the strain the sounds return , 
thus we can rotate the molecules by a compound strain of torsion 
and longitudinal strain. 

If we wish to notice the influence of a constant current passing 
through the wire under the influence of the intermittent current 
in the coil, we find that if the wire is free from torsion that on 
pasising the current the tones are diminished or meres sed according 
to the direction of the current , the tones then have an entirely 
distinctive character, for whilst preserving the same mnsical pitch 
as before, the tones are peculiar, metallic, and dear, similar to 
when a glass is struck, whilst the tones due to longitudinal 
magnetism are dull and wanting in metallic timbre If we now 
turn the index of torsion upon one side, we have a zero of sound 
with or without the current ; but the opposite direction gives 
increased tones whilst current is passing through the wire, but 
zero when not Here ogam a peculiarity of timbre can be 
noticed, 05 although we have loud tones due only to the action 
of the current through the wire, the timbre is no longer metallic, 
but similar to that previously given out by the influence of the 
coil , evidently then the metallic ring could only be due to the 
angular polarisation of the molecules, and when these were 
rotated by torsion the tones were equally changed in it^ achon 
upon the wire, 

1 have already shown that a penuanent magnet brought near 
the wire could rotate its polarisation, and it equally can produce 
sound or silence in these molecular sounds (during that the wire 
is at its zero of torsion, and a constant enrrent sent throngh the 
wire u m the last experiment). 'We find that either pole of the 
natural magnet has equal effect in slightly diminishing the sound 
by an equal but opposite rotation from the line of ib maximum 
etfectB j but if the wire is brought nearly to zeio by torsion, then 
on approaching one pole of the natural magnet we produce a 
complete silence, but the opposite pole at once rotates the mole- 
cule to its maximum loudness, ana on taking away the magnet 
we have comparative silence as before. 

Heating the wve to nearly red heat by a spint lamp increases 
the tones of longitndinal magnetism inaucea by the cod some 
25 per cent., but it has a much more marked increase on the 
tones produced by the direct passoge-of the current where they 
have more than 100 per cent. IncreaBe ; and if we pass the inter- 
mittent current through the cod and constant through the wiR, 
we find no direct rotation of the molecules by heU, although 
an apparent rotation takes place If we by the required tonton 
first {dace the wire at Its zero. Then on the application of heat 
faint sounds are heard, which become again almost silent on 
cooling ; this is simply due to the dlminuldon by heat of the 
effect of the elastic toiiion. 

Tempered steel gave exceedingly faint tones, requiring the use 
of the microphone ; but on magnetising with a constant current, 
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Inducing; spml the sounds became audible, some 15” 

lODometer against 175” for iron; thus the molecular rigidity of 
steel as observed by previous methods was fully vended 

I have, I believe, demonstrated by actual experiments which 
arc easy to repeat, that— 

I An electnc current polanses its conductor, and that its ^ 
molecular magnetism can be reconverted into an electnc current 
by simple torsion of its wire. 

а. That it is by the rotation of its molecular polarity alone 
that an electric current is generated by torsion. 

3 That the path of an electric current through an iron or 
steel wire is that of a spiral. 

4. That the direction of this spiral depends on (he polarity of 
the current, or that of its magnetism, 

5 That a natuial magnet can be produced, having Us molecu- 
lar arrangement of a spiral form, and consequently reversed 
electric curicnts would both have a similar spiral in passing 
through it, 

б. '1 hat we can rotate the polaiised molecules by torsion or a 
compound strain of longitudinal and transversal 

7. That the rotation or inovements of the molecules give out 
clear audible sounds 

8 . That these sounds can l>e increased or decrea'.cd to zero by 
means that alone have piroduced lotation 

g. That by three independent methods the same effects are 
produced, and that they are not due to a simple change or 
weakening of polarity, as when rotation has been incomplete 
a mere mechanical vibration has at once restored the maximum 
effect. 

10 That heat, magnetism, constant electric currents, me- 
chanical strains and vibrations have all some effect on the result, 

Linnean Society, June 2. — Sir John Lubbock, Bart, 
F.R S , in the chair. — Mr. R. Romanis of Rangoon was elected 
a Fellow of the Society — Dr fi Hnggan exhibited and made 
remarks on preparations of the lymphatics of vascular walls — 
Mr Elwes exhibited samples of quinine made by a new process 
by Mr Gammie of Sikkim. — Mr Thos. Chiisty drew attention 
to living rubber plants from West Africa, viz , Uroshgmd V&gelh 
and Tahtrntsmontanum tmssa, and he showed products of 
Putacia terfhnthus^ viz , the nuts, the resin, and the so called 
butter, separated from the resin, and nsed for sweetmeats m the 
East, also Chian turpentine from the same tree, — Sir J, Lubbock 
afterwards read a paper on the habits of ants, for abstract of 
which see p 142 —Mr. S O. Ridley read a paper on the genus 
Plocamm of Schmidt and some other Fehmonematons sponges, 
with reference to the genus mentioned, for which he accepted 
prof Duncan's name of Dirrhopalum He enumerated three 
species already described, but assigned to other genera, which 
must be added to it , the distnbution is thus extended from (he 
tropical Atlantic to the Bntish, Portuguese and Ceylon Seas. 
He described a New Zealand species which proves to be new to 
science and appears to decide a point which has been disputed, 
viz , the existence of ceratinous material in the sVcleton Geo- 
logical facts were brought forward showing I he existence of the 
nus in the Eocene, Upper Chalk, and. Greensand fa rmations 
new genus of the same order was described, based on a species 
of I.amarck and two other species, it is closely allied to 
eylindrus \ its distribution extends from Arabia to Australia — 
Prof, Duncan also read a communication on two new species of 
roonges of the genus Dirrhcpalum from the Atlantic sea- bed. — 
*^6 ninth part of the Rev, Boog Watson's mollusca of the 
Challtnger Expedition, family Pleurotomulic, was read by the 
Secretary. 

June i&— Sir John Lubbock, Bart , president, in the chair, — 
Mr Alex. Somerville, Cant. J. T. Wright, and Mr. John 
Fomst, the Australian explorer, were elected Fellows of the 
Society. — Mr. W* Hood Fitch exhibited a set of folio drawings 
of new orchids, sjMCies of Odonio^loss%im.^^\i^ Rev W. 
Higgins showed a Holothurlan squamatus) got between 

the Falblands and Patagonia, originally figured by Otho Fred. 
MiiHer In his '*Zoologia Danico,” and now recorded of wide 
distribution. — A letter wai read from Mr^ W, Ferguson of 
Colombo, mentioning his having found Wimm., 

In abundance, and discovery or AdiatUum /EiAupiewnf L,, in 
the Kandyan country, both plants beiiw new to Ceylon. — Mr. 
J. G. Baker exhibit^ a specimen of the inflorescence of Aio* 
Paiyhf which had flowered for the' first time in this country, 
although the drug obtained from the plant W been known for 
2000 yeora. — Surgeon- Major Aitchiann then read a communica- 
tion on the flora of the Kuram Valley, Afghinlitan (Fart 11 .) ; 
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he showed by a map the peculixrLtics of the vegetation of the 
district, and in illustration of his paper referred to a series of 
dried specimens of the plants ana tae products in use by the 
natives, and otherwise cnaracteristically interesting.— The next 
paper read was on Central African plants collected by Major 
Serpa Pinto, by Prof. Count Ficalho and W P Hiem. The 
specimens herem discussed were collpclcd by Major Serpa Pinto 
in the month of August, 1878, along the upper course of the 
River Nindi, an affluent of the Zambesi, on toe west side of the 
high plateau As regards the climate of this locality the tem- 
perature is dcscribctl as variable, the weather as very dry during 
seven or eight months of the year, and very wet during two nr 
three months. The nature of the sod is metamorphic argil- 
laceous Fchlst , the latitude is 14" 46' S , the longitude 20" 56' E , 
and the elevation 1143 metres above the ocean The rest of the 
botanical collections mode by Major Serpa Pinto at different 
points of the journey, which were much more considerable, were 
lost The present little collection consists of aeventy-two num- 
bers, coinj nsing sixty five species in thirty-nine genera ; twelve 
of these species are new or not previously described and pub- 
lished, and at least one new genus appears amongst them 
Some of the specimens are too imperfect for final determination, 
and several of the grasses and sedges can only be generally 
referred to their approximate position, and not specifically ascer- 
tained. In the case of the previously-known species, the affini- 
ties of many of the species are not only with the flora of Huilla 
in South Angola, but also m several instances with that of 
extra tropical South Afnca ; only a few of the species are widely 
distribute in the tropica of thia and otlier continents — There 
followed a paper hy Mr Edward J. Miers, viz , revision of the 
Idotcidx, a family of Sessile-eyed Crustacea , and another by 
Prof. Ewart on the nostrils of the Cormorant. Certain structural 
peculiarities m the latter were described, these apparently ac- 
counting for or being related to a certain extent with the habit of 
the bird of fljmg with its mouth open. 

Phyiical Society, June ii.— Lord Rayleigh m the chair — 
New Members - Mr J E H Gordon and Mr, J. E. Stead, 
E.I.e. — Prof Fleming exhibited a new form of B.A unit- 
resistance coil devised by him for experiments in the Cavendish 
f aboratory, with a view to obviate' the leakage in the older form 
due to condensed moisture on the paraifin insulating the elec- 
trodes, and also to facilitate the equalisation of the temperature 
of the coil with the medium it is placed in For this purpose 
the wire is wound bare, each layer being insulated from the 
rest by ebonite fenderii n itched to receive the turns, and the 
coil is inclosed m a braeg box screwed together This box is 
water-tight, and may be ‘^oldered or provided with a leaden 
washer between the two flanged halves, which screw together 
Dr Stone said he usually insulated the B.A, coil, when 
plunging It m water, by putting it in a beaker of paraffin 
oil, which was immersed m turn in the water. Prof. 
Ayrton pointed out the advisability of makers aiming rather 
at turning out exact resistances of any definite value, rather than 
wasting time and increasing the cost of the coils by adjusting 
them to a given figure, such u i or 10 ohms. — Prof. W 
Chandler Roberta read a paper on the hardening and tempering 
of steel. He pointed out that few questions connected with the 
metallurgy of iron or steel are attractin|r more attention now 
than the relation between a metal and the leases it cornea into 
contact with during manufacture. The carburisation of iron has 
long been of great interest, oa shown by the work of Clouet at 
the end of lost century, and that of MarguerUte In 1865, who 
showed that though the conversion of iron into steel could be 
effected by contact with carbon even in the diamond form, it is 
nevertheless true that in the ordinary process carbonic acid plays 
a conaidenble part which had been overlooked. Graham’s 
1867 paper on the occlusion of ^es by metal 1 gave point to 
Murgueiitte's work by showing that carbonic oxide can pene- 
trate to the centre of a mass of iron It is introduced, 
in fact, at a comparatively low tempemture, while a high 
tauiperature ii necessary to enable the metal to appropriate the 
carbon and become steel. MttallurgUrs are now carefully in- 
vestigating the effect of occluded gases in iron and steel. Prof. 
Roberts considered the point recently raised as to whether the 
bardeniug ami tempa^g of steel might not be Influenced by the 
occlusion or expulsion of gas. He described experiments by 
which he proves that, ■■ steel hardens when rapidly cooled im 
vaeuo, ffoses could not play any part In the tempering. He alio 
dwelt on the precantlons necessary to keep the metal in the 
experiment free from oqcluded gas. He then showed that 
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Bcrgmam (ta whom we owe our knowledge that the diAercnce 
between wrought inm and atecl dcpeadi on the carbon in the 
Utter) showed m Ihit hud air could gi7e op lU carbon to 
iron ; and he oonchided bf ihawing that lUaiuniir, ao lung ago 
aa 1722, actneUy employed kbc Tomcellian vacuum ui cxycn- 
metita on the tempering of metal, the nelal being placed red-hot 
in a highly rarafied atmoaphere. K^mur dao had a clear 
view of the cAiect a gta might have on the phyaioil properties 
of a mctal^a point of great mtcieat to physicists in general. 
Prof. Haghea taprenied the opinion that temper was not due to 
abaoTptioD of faydrogCD, but to the combmation of carbon with the 
iroBv Mr. btroh had found that an electcicalLy-fufted alecl contact 
wan glam Iwrd Pro£ Guthrie exhibited a atcel chain which be 
had bcaiicifuily blackened by dipping in fuacd nitre. The alan 
might be u>-cral in the arU, and waa perhaps analogous to that 
pranced by Harff's proce^^. Lord Rayleigh, M. Walcnn, Mr 
Lecky, Dr, Coflin, Prof. Ayrton, and olhers continued the dis- 
cninon. — Mr Grant then read a paper on curves of elcLlro- 
magnetic indaction, which he had traced out by means of 
pninary and secondary cuila, blidmg on frames as to take 
different pnsitwnB with respect to one another The paper wu 
illuBtrated by experiments and diagrams. — Prof. Reinnold then 
read portirms of a paper by Prof. S. P, Thompson on the opacity 
of tourmaline crystals The optical and electric propertieN of 
these crystals are related , and Prof. Thomson propounds an 
eTpIanntion of this connecrion based on the late Ch rk MaxwelKa 
elcctrn-inagnetic theory of hght Tlie full paper will be pubLu-hed 
m the Jourmal of the Society. 

Meteorological Society, June 15 — Mr G J Symnn';, 
F.R.S,^ president, in the chair — Klcven gentlemen were eUcted 
Fellows of the Society, vi/. F Trowley, A M. Davis, Rev. H. 
Drake, F TI. D. Kyre, W M Gibson, E. W Mathew, J.P , 
D 1 .., J Parnell, M A , F R A S , J. Rigby, T G. Hylands 
P'.L S,, F.G.h,, H Smith, and A. fl Wood — The following 
papers were read — Ihc use of Ejnchronoui meteorological 
charts for ileteruuiung mean values over llie ocean, by Lharles 
Havduig, y M.S. — Ihe cJimale of Fiji, by R. L. Holmes, 
F.M S, Thi> paper gives the results of meteorological olisenra- 
Inina token at Delana**au, Bua, Vanua Levu, during the ten years 
iByi-Soi— Note on the formation of hail, by J, A. R, Oliver. — 
Note on a cnmparaion of maximum and minimum temperatuic 
and raufali otiserved on Table Mountain and at the Rr>yal Ob- 
servatory, Cape Town, daring January and February, 1881, by 
Job* G Gauible, M.A,, M lnht.C.-L., F.M 5 — Mr H. J. Spitta 
eahihitcd and deoenbed a new mercurial msiitnum and inLumuim 
regiBlemg thermoncter, 

Fajus 

Academy of Sciences, June i j, — M Wurti in the chair, — 
Tile first volume of Annals of the Kio Janeiro Observatory was 
presented, — Tlic following papers were read : — On a simple Jaw 
of natural circular or magnetic double refraction, by M Cornu 
The decoinposinon of a wave polarised rectilincarly into two 
waves polnrtacd circntrrly m opposne directions ta such that tbe 
mean of the velocities of propagation of the remltant waves w 
equal to the velocity of the single wave which exists where the 
cau'^ca of decoropositinn do not act ^On dialdanic alcohol, by 
M Wurtr— On reproductron, by aqueous method, of ortbose 
felspar, by MM Fnedcl and Snraiin. The feJupar was formed 
at a high temperature In the heart of a moth^water rich in 
alkaline silicate The crystals were veiy small ^Sumaiaiy 
account of experiments miide at PouiRy le-Fort, near Melun, on 
ckarbm Taccirrarion, by M. Phateur, with MM, Chaujberlsnd 
and Ronx, We now posaevs vaccine matter of ckar&m, capable 
of preserving from the fatal dlaene, but not itself fatal, capable 
of cultivation at will, transportable anywhere without alteration, 
and prepared by a method which nifty prohoblv be generalised. 
M. MihM’ Ed vflnfc noted the analogy of rome of M, Paiteur's facta 
to the phcDomciion of alternating generations, asking whether, 
bv changing Che MologrccJ conditions, one or other term of sach 
aUernati m might not be had at wilt'—Observitioiis on M Fas- 
teur’s paper, by M Bonley, He criHs aCTentioii to Ihe succeiiful 
vaccination, hy MM. Arlumg, Cornevin, and Thomaa, agaln >4 
charhon (wfaicfa hi distnict from bmsker^imn tkmtkmy 
They do not use attenuated vim (lihe M. Pasteur), but natnral 
vinu, attenuating the eRoets hy Wnging It diruotly into the 
blood. — Reply to observationi by M. de Lasepa at Che Uit 
jdwwv; by M, Coiion, Ibis leletca to the l^niilBi Cholts— -Oa 
a lystem of dlHerenclal eqnirions, hy M. Bnordler.^OB the 
meapa of atrvlttg water In double kieko anl ■etlemtlon df iIm 
wnrten. bv hi. de Calmnv.^M. Mibie.WdwmwIa 1 a 


brochure on some macruran Crustaceans from great depths in the 
CaribbcJui Sea, calling attention, inter aha^ to a large Lruitacean, 
Phoberus eaeur, quite bhnd, which is a tranbitlonal form between 
groups hitherto thought very dilTerent. — M. Fouqu^ was elected 
Member m Mineralogy in room of the late M. Delesse. — On linear 
difTcrcntial equations with periodical coeflicienta, by M. Floqnet — 
On ibe treatment of vines with sulphide of carbon, by M Boiteau. — 
On the functions of two variables arising from the inversion of 
iiitegraLi of two given functions, by M Fuchs —On certain 
{ systems of differential equations, by M. Halphen — On the influ- 
ence of temperature on radiophonic selenium receivers, by M. 
Mtrcadier. Tliese tend more or less quickly to a stable state 
relatively to elfecta of temperature. At ordinary temperatores and 
even up to roo" the resistance vanes invcr'^ely os the tempera- 
ture. Between 5" or 6° and 35” these variations may be 
approximately considered proportional one to the other. — On 
some means and formulx of measurement of clectnc elements 
and coefficicntb of utilisation with the arrangement having two 
galvanometers, by M Cahanelloa — Ilcmerdopia and rerinian 
torpor, two opposite forms of Daltonism, by MM Mace and 
Nicati Hemeralopia la in general Haltonism for blue. Persons 
having rclinian torpor arc as if in a poor light , other rays lhan 
the blue are badly perceived, especially the red — Water raising 
machines, by M. de J^omilly. He describes a machine, consist- 
ing, in Its general Form, of a ^hallow cylinder with vertical axis, 
wide circular opening above, and near the circumfereiice the 
orifice of a pipe which curves upwards. The cylinder (turbine) 
lb rotated, and the w ater accumulates hy centrifugal force at the 
circumference, where it leaves tangentially through tbe pipe- 
Water can thus be raised much higher than hiiheito by centri- 
fugal foice 150 ,n with a turbine driven by band) Two 
modifitalions arc described The same principle is applied In 
oiling tbe machine — Cyanidea of itrontiiuoi calcium, aud zme, 
by M. JoanniSw — Industrial prcparatioB of cryttalliRable foimic 
acid, by M. Lonn, — ResearcliCB on tertiuy monaininea : I 
aciiiin of tnethylaxnine un monobramiscd propylenes, bv M. 
Keboul. — ^Nervous system of Ophmrani, by M ApostohdCB — • 
On the squamous temporal brmc in the vertebrate senes, by M. 
LavocaL — On Phyto/acca dunea, by M. Balland, — On the Car- 
boniferous fauTiA of K^y (Loire), and itg relations with that of 
Ardoisiere (Allier), by M. Julien —On the diisdution of false 
membranes of angma pellieitlans by local appliaatlons tif papaine, 
by M liouchut. — On an apparatus for uippreesing the dangera 
of movable stovei, by M CMcfroy. The air for combustion is 
drawn from the efaamney itself bw a second Lube , the chimney 
and stove may thus he hermeticnUy clojed. 
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ILLUSIONS 

Illusions. Dy James Sully. International Science Series, 
Vol xxxiv. (London: C Kcgan Paul and Co., 1881 ) 

O F the many interesting subjects to which the pub- 
lishers of the International Science Senes have 
hitherto devoted their volumes, few have presented so 
formidable a test of the strength of their lespective 
authors as the one which has been assigned to Mr. 
James Sully. Occupying some of the most obscure 
regions of physiology, and passing over into the re- 
motest cloudlands of psychology, illusions furnish mate- 
nal alike for the most laborious exploration and the 
most keen-sighted analysis ; but for this very reason they 
constitute a class of phenomena which invite failure of 
treatment at the hands of any but the most accomplished 
psychologist. Mr. Sully is already well known to stand 
in the first rank as a writer of this class, and the able 
manner in which he has handled the difficult subject 
consigned to him shows that it could not have been con- 
signed to a better man. The wide range of his reading, 
the clearness and force of his style, ns well as the sound- 
ness of his judgment, give him what we may call excep- 
tional advantages for undertaking a treatise of this kind, 
while the methodical, not to say laborious, manner in 
which he has executed the task, shows chat he has thiown 
all his strength into its performance. 

First we have presented a ‘^Definition of Illusion,'’ 
which, standing in a scientific as distinguished from a 
philosophical treatise, is justly framed so as to exclude 
any question with the idealist or the sceptic. “For our 
present purpose the real is that which is true for all. . 
Human experience is consistent , men's perceptions and 
beliefs fall into a consensus. From this point of view 
illusion IS seen to arise through some exceptional feature 
in the situation or condition of the individual, which, for 
the time, breaks the chain of intellectual solidarity which 
under ordinary circumstances binds the single member to 
the collective body. Whether the common experience 
which men thus obtain is rightly interpreted is a question 
which does not concern us here For our present 
purpose, which is the detennination and explanation of 
illusion as popularly understood, it is sufficient that there 
IS a general consensus of belief, and this may be pro- 
visionally regarded as at least practically true." 

Next we have a very methodical and judicious Classi- 
fication of Illusions." As distinguished from hallucina- 
tions, illusions “must always have a starting-point m 
some actual impression, whereas a hallucination has no 
such basis" Still the one shades off so gradually into 
the other that no determinate line can be drawn between 
them. Therefore this distinction, although recognised as 
a distinction, is not constituted, as it bas been constituted 
by some technical writers, “the leading principle of 
classification”; but a more popular or common-sense 
pnnciple is adopted. All immediate knowledge, or 
knowledge not attained by any conscious process of 
inference, may be divided into four principal varieties — 
Internal Perception (Introspection), External Perception, 
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Memory, and Belief, including Unreasoned Expectation 
The difficult question as to the relation of Belief to Know- 
ledge is expressly set aside — it being allowed by every one 
that many of our beliefb are for all purposes of action as 
good as knowledge Each of these four sources of 
immediate or uninferrcd knowledge is open to the con- 
tamination of illusion. Such is notoriously the case 
with sense- perception, which, as the best-marked variety, 
IS treated first 

In the course of a clear analysis of Perception stress is 
laid upon what the author calls a “ stage of prcpercep- 
tion," during which the mind receives the impression of 
sense, but has not yet interpreted the impression into a 
coherent percept “ In many of our instantaneous per- 
ceptions these two stages arc indistinguishable to con- 
sciousness . . . But in the classification of an object or 
the identification of an individual thing theic is often an 
appreciable interval between the first impression and the 
final stage of complete recognition " [The time, that is, 
during which, in Mr. Spencer' 1 language, the mind is 
forming its “integrations" — a process which takes place 
more rapidly in adults than in children, and in “ quick- 
witted" than in less “ready" individuals] “And here 
It 15 easy to distinguish the two stages of prcperception 
and perception. The interpretive image is slowly built 
up by the operation of suggestion, at the close of which 
the impression is suddenly illumined as by a flash of light, 
and takes a definite precise shape" Now illusions of 
perception may arise in cither of these two stages Even 
hmuie sufficient attention may not be paid to the 
oiiginal impression, and thus a timid man will readily fall 
into the illusion of ghost-seeing, because too little atten- 
tive to the actual impression of the moment But next, 
even if the sensation is properly attended to, “misappre- 
hension may arise of what is actually in the mind at the 
moment" Although this “may sound piiradoMcal," it 
means nothing more than that “ the incoming nervous 
process may to some extent be counteracted by a power- 
ful reaction of the centres " Thus, for instance, a sensation 
of colour may be appreciably modified when there is a 
tendency to regard it in one part1cul.11 way. 

After giving parenthetically a number of illustrations 
of errors of perception which have their root in the initial 
processes of sensation and “ prcperception, " the essay 
passes on to a further consideration of the more impor 
tant class of illusions which are connected with the later 
stages of perception, or the process of interpreting the 
sense-impress ion These misinterpretations of sense- 
impressions fall into two classes, according as they are 
connected with a process of suggestion or with the process 
of preperception The illusion of a second sh outer in an 
echo IS given as an example of the former, while that of 
seeing spectres in familiar objects after the imagination 
has been excited by ghost-stones, supplies an illustration 
of the latter. The first of these classes of illusions arises 
from without, the second from within ; the one is there- 
fore called Passive, the other Active Besides these there 
are other “ sub-division<i " which need not here be de- 
tailed. Indeed we think that a desirable simplicity of 
classification might have been attained by ignoring these 
lesser ramifications, and restricting attention to the mam 
divisions — I e. illusions arising in the Initial processes of 
sensation, in those of preperception, and in those of 
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perception, passing on to lUuslohs of introspection, 
memory, and belief 

Talcing first the illusions of sensation, pre perception, 
and perception, the following is a brief sketch of Mr 
Sally's analysis of their nature and causes 

I Limitdtion of Sensibility , the amount of sensa- 

tion IS not always a fair measure of the amount of stimu- 
lation, which may be either inadequate or over-adequate 
in relation to the excitability of the sense-organs 2. The 
Variation of Sensibility j changes of organic state — 
whether temporary, as those aiising from fluctuating 
nutrition or fatigue, &c., or permanent, as those arising 
from age or disease — by supplying us with a variable 
index of objective plienomena, lead to illusory misrepre“ 
scntations of these phenomena, unless such variations are 
duly recognised and allowed for 4 Exceptional Rela- 
tion of Stimulus to Organ j a man crunching a biscuit 
can scarcely believe that others do not hear the sound 
more loudly than he does, or, on rubbing his nose with 
the points of his third and fourth fingers crossed, that this 
organ has not become split into two , in such cases the 
sense pctceplions arc interpreted by the help of more 
familiar relations, and so illusion arises 5 Exceptional 
External Arrangements j unless the fact that we are I 
oui selves moving is clearly presented lo consciousness, 
we instinctively conclude that surioundmg objects are | 
moving in the opposite direction, and under similar cir- 
cumstances are apt to suppose that a train which is just 
shooting ahead of our own train is moving but slowly, 
on this principle depends the illusion of the stereoscope, 
misjudging distances in the clear almospherc of Switzer- 
land, &c 6 Eevuei if Alt J perspective, effects of light 
and shade, &c , are all so many devices to ensnare visual 
perception into a misinterpretation of marks on a flat 
surface for objects situated in space of three dinicnaions. 
7. Mi\conitptton of I.oml Arrangement ^ iJie e\amplc5 
given under this head appcir to involve e\'actl> the same 
principle as 5, and nothing more 8 Misintiipfeintion 
of Form J the same rcmirk applies to this head — 7 and 8 
are really species of the genus 5, and ought to have been 
considered under it. 9 Illusions of Rccognilionj a-? in 
general we attend only to what is essential and constant 
in objects, to the disregard of what is variable or acci- 
dental, opportunity is thus furm^hed for a Urge class of 
illusions , imagination and expectant attention likewise 
play an important part in producing illusions of this 
kind 10 Voluntafy Sele\tion of Intel pre tat ion So 

far the enumeration has been concerned with what 
the author calls "Passive Illusions/’ t.e. illusions in 
which the imagination is inactive, or comparatively 
SO; now we pass to the "Active Illusions,” and as 
an example of volunt-iry selection of interpretation we 
may notice that in looking at a geometrical di awing of a 
truncated pyramid the figure may by a voluntary act be 
seen to represent alternately a solid upstanding form, or 
a hollow receding box. ii Involuntary Mental Pre- 
adjustment ; this resembles the last case, save that the 
illusion 13 not due to an act of volition. " The whole past 
mental life . . serves to give a particular colour to new 
impressions . . . Theic is a personal equation in per- 
ception as in belief” 12. Sub-expectation; this has 
already been alluded to, and is obviously a potent cause 
of illusion 13 Vivid Expectation; still more obviously 


so. Indeed vivid expectation may "produce something 
like a counterfeit of a real sensation " An anxious mother 
may fancy that she actually hears her child cry in an 
adjoining room, &c 14 Transition to Hallucinahon , 
clearly but a step farther, and illusion passes into halluci- 
nation, where imagination has become altogether detached 
from piesent surroundings, and has entered on the 
stage of highest activity. But hallucinations are not in- 
variably of central origin ; they may also be of peripheral, 
and do not always betoken pathological conditions, though 
they usually reach their highest perfection in the insane 
Thus there is an apparently unbroken continuity from 
the scarcely noticeable illusions of normal life leading up 
lo the most startling hallucinations of abnormal This 
consideration leads to the following pretty piece of 
speculation — 

" We may, perhaps, express this point of connection 
between the illusions of normal life and insanity by help 
of a physiological hypothesis. If the nervous system has 
been slowly built up, during the course of human history, 
into its present complex form, it follows that those nervous 
structures and connections which have to do with the 
higher inteliecLual processes, 01 which represent the 
larger and more general relations of our experience, have 
been most recently evolved. Consequently, they would 
be the least deeply organised, and so the least stable , 
that is to say, the most liable to be thrown hors de combat 
This IS what happens temporarily in the case of the sane, 
when the mind is held fast by an illusion. And, in states 
of insanity, we sec the process of nervous dissolution 
beginning with these same structiiica, and so taking the 
reverse order of the process of evolution ' And thus, we 
may say that throughout the mental life of the most sane 
of us these higher and more delicately balanced structures 
arc constantly in danger of being reduced to that state of 
inefficiency which in its full manifestation is mental 
disease.” 

Next there follows an interesting chapter on Dreams, 
in which the mechanism of thought in sleep is ably and 
suggestively laid bare, so far as the complex ,md difficult 
nature of the subject permits Want of space however 
prevents our entering upon this chapter, and therefore we 
shall pass on at once to the Illusions of Introspection. 
This and the next division of the work is perhaps the 
part that displays most originality At first sight it seems 
almost impossible that the mind could be subject to illu- 
sion in Its consciousness of its present state or contents ; 
but yet it is clearly shown that such is very frequently the 
case "No such clearly-defined mosaic of feelings pre- 
sents itself in the internal region” ns that which is pre- 
sented m the external when interpreted by sensuous 
perception , "our consciousness is a closely -woven texture 
I in which the mental eye often fails to detect the several 
threads or strands.” Moreover, " many of these ingredient 1 
are exceedingly shadowy, belonging to that obscure region 
of sub-consciousness which it is so hard to penetrate with 
the light of discriminative attention ” Thus numberless 
illusions of introspection become possible All cases of 
"self-deception” fall into this category, whether they 
arise from a wrong intellectual focussing of the attention, 
so as to give undue prominence to some leeliiigs over 
others, or from a mere emotional bia& As examples we 
may take the self-deception of a man who is really 
"bored" by a social entertainment, yet making hmself 

' BiSmwlu u thift iDulft to Dr. J HueUmgfrJoluaiL'i pttn in 
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believe that he is enjoying it , or that of a conceited man 
who thinks more highly of himself than a just introspcc- 
tiODi untainted by emotion, M'ould show that he de- 
serves. It IS pointed out that illusions of introspection 
have been more generally recognised by theologians 
than by philosophers-, for while the former preach 
that the heart mistakes the fictitious for the real, 
and the evanescent for the "abiding, the latter frequently 
regard a " deliverance of consciousness as beaiing the 
seal of supreme authority This consideration leads to 
an interesting section on ** Philosophic Illusions,'’ wherein 
the question is discussed as to how far the introspective 
method is a trustworthy one for Philosophy to follow 
The result of the discussion is that, as the internal expe- 
rience of individuals, no less than their common environ- 
ment, has a common n.iturc, individual introspection 
should always be guided as much as possible in matters 
of internal experience by the general consensus , and 
that “the progress of psychology and the correction of 
illusion proceed by means of an ever-improving e\ercise 
of the introspective faculty ” 

Coming nevt to the Illusions of Memory, or Represen- 
tative ab distinguished from Prcsentalive Illusions, it is 
shown that these are distinct from mere forgetfulness or 
imperfection of memory To forget a past event is one 
thing, to seem to ourselves to remember it when we 
afterwards find that the event was other than wc repre- 
sented It, is another thing Illusions of memory arc classi- 
fied under three heads -~(\) Falnfictxiion of Dates ^ (2) 
MtsreprcsentaUon of Events ^ and (3) Creation of Events 
by the Imagination nuhich never happemd tn Reality, 
Each of these classes of illusory representations has its 
counterpart in the illusions of Presentation. Ihus, 
Class I has its visual counterpart in erroneous percep- 
tions of distance ; Class 2 in those optical illusions which 
depend on the eflTect of haziness or the action of lefract- 
ing media, and Class 3 in subjective sensations of light 
or other hallucinations In the detailed discussion of 
Class I there is a long and careful analysis of time- 
consciousness, in which nuineious causes of erioneous 
estimate of duration are clearly stated, after which fol. 
lows a statement of the conditions leading to Indt finite 
localisation j these sections are exceedingly good Under 
Class 2, or Distortions of Memory, it is shown that 
although we may in some rases account for the confusion 
of fact with imagination, " in other cases it is difficult to 
see any close relation between the fact remembered and 
the foreign clement impoited into it An idea of nieinory 
seems sometimes to lose its proper moorings, so to speak, 
to driA about helplessly among other ideas, and finally, by 
some chance, to hook itself on to one of these, as though 
it naturally belonged to it.” The analogy between this 
class of mnemonic illusions and ihat of illusions of per- 
ception IS obvious “When the imagination supplies the 
interpretation at the very time, and the mind reads this 
in to the perceived object, the error is one of perception. 
When the addition is made afterwards, on reflecting upon 
the perception, the error is one of^ memory.” To the 
several sources of such mnemonic illusions mentioned by 
Mr Sully, I may add another, which I have recently had 
occasion to observe. This consists in what may be 
called a transposition of associations. In a club I saw a 
man walk through the smoking room. He was an 


eminent psychologist, and although I knew him very well 
I mistook him for annihrr man equally eminent in the 
same line, and whom I knew equally well Clearly the 
similarity of their pursuits caused a most extraordinary 
transposition of two sets of associations, for the two men 
boi e no personal resemblance to one another As soon 
as the man had left the room, 1 remembered that I had 
something to ask the man for whom I had mistaken him 
I therefore sent a page to find this other member of the 
club, but wthout success I then went to the hall-poiter, 
who said he was suie that this member had not come in 
Yet so strong was my conviction of having seen him 
that I began to think I must have seen an optical illusion, 
and therefore resolved to write him .1 letter to ascertain 
still more certainly that he had not been in the club at 
that particular hour And it was not until I had seriously 
meditated on ihe matter for ten or twelve minutes that I 
suddenly perceived the illusion to haie been one of 
memory and not of sense This I think is a remarkable 
case, because both the men in question arc so well known 
to me that I have never ventured to tell either of them of 
my illusion, lest, psychologists though they be, they should 
suppose that I had been somewhat excessive in patronise 
ing the good things which the club had to afford 

It IS shown that Hallucinations of Memorj^ may anse 
either from believing events in dreams to have occurred 
in fact, or from w..king imagination being strong enough 
to read spurious facts inio the past The former source 
IS clearly common to us all, and the latter is so far from 
being distinctive of pathological condition that in one 
respect, at least, it is even more univei sally present than 
the olhei For “the total forgetfulness of any period or 
stage of our past expenenre necessarily tends to a vague 
kind of hallucination In looking back on the past wc 
see no absolute gaps in the continuity of our conscious 
life” Yet It IS obvious that we must fill up immense 
lacuna; without conscious knowledge, and in so far as 
this IS the case, memory is subject to hallucination From 
this position there follows a section on “ [Hustons with 
respect to Personal Identity the substance of which may 
be gathered from the following quotation — "To imagine 
that we have ourselves seen what we have only heard 
from another or read, is rlcarly to confuse the boundaries 
of our identity Andviith respect to longer sections of 
our history, it is plain that when we wrongly assimilate 
our remote with our present self, and clothe our childish 
nature with the feelings and the ideas of our adult life, 
wc identify ourselves over much In this v ay, through 
the corruption of oiir» memory, a kind of sham memory 
gels mixed up with the real self, so that we cannot, 
slnctly speaking, be sure that nhen nc project a mne- 
monic image into the remote p.abt we are not really 
running away from our true person riJity " 

Lastly, we come to Illunons of Relief^' the latter- 
word being taken m Us widest sense as embracing all 
representative knowledge other than memory — including 
therefore anticipation ot the future, acquaintance with the 
experience of others, and “ our general knowledge about 
things.” In so wide a field there is boundless scope for 
illusions of many kinds. These are classified and con- 
sidered in the latter part of the work, but we have no 
space left to follow our diligent author into this division 
of his. subject. 
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The work concludea with a chapter of Results which 
shows that illusion in general consists in a '^bad 
grouping of psychical elements/’ and as such shade 
off into fallacies of reasoning ; in both there is a 
want of correspondence between internal and external 
relations. In the future and for the race natural selec- 
tion and “direct equilibration’' can only be expected to 
remedy the sources of any such mal- adjustment in so far 
as It may be of actual injury to life Thus we can have 
no absolute criterion of illusion “ Science cannot prove, 
but must assume the coincidence between peimanenL 
common intuitions and objective reality To raise the 
question whether this coincidence is perfect or imperfecti 
whether all common intuitions known to be persistent are 
true, or whether there arc any that are illusory, is to pass 
beyond the scientific point of view to another, namely, the 
philosophic.” This consideration leads to an exceedingly 
able statement of the relations between scientific and 
philosophic thought, but the discussion necessarily runs 
into an abstruseness that it is not desirable here to enter 
In general, however, it maybe said that in this, as in some 
of his other works, Mr Sully shows that while he has 
perceived more distinctly than most of our leading psy- 
chologists the sharpness of the boundary between science 
and philosophy, he displays an admirable clearness of 
thought in never allowing the methods of the one sphere to 
encroach upon those of the other, while in whichever sphere 
he chooses to work he enjoys the privilege, almost unique 
among psychologists, of finding himself equally at home. 

Gforge J Romanes 


OUR BOOK SHELF 

Studies in Bw/fliiy Hew Zealand Students No I. — 
The Shepherd’s Purse (Capsella Bursa- Pa dons) By 
F W. Hutton, Professor of Biology, Canterbury Col- 
lege, University of New Zealand (New Zealand . By 
Authority 1881 ) 

This is a detailed study of the coarse and minute 
anatomy of a very familiar and widely- difiFuscd weed A 
native originally of the palxarctic region, it has now found 
Its way to all temperate climates It has certainly re- 
ceived at Prof Hutton's hands, in the Antipodes, a more 
systematic investigation than ever fell to its lot in Europe. 
The treatment is much the same as that given to the 
bean {Fa^a vuli^arts) in Huxley and Martin's "Elemen- 
tary Biology," though with a more botanical bias The 
weakest part is the tieatmenl of the root, where nothing 
Is said about the mode of origin of branches An earliei 
stage should have been taken/'showing the arrangement 
of the fibro-vascular tissues before they had coleseed 
into a central cylinder This however is simply by way 
of criticism. The method of treatment is excellent, and 
the Canterbury students are fortunate in being in the 
hands of a teacher who has such a thorough appreciation 
of the biological method as applied to botany. 

A Text-Book of Indian Botany^ Morphological ^ Physio- 
logical^ and Systomahe. By W. H. Gregg, Lecturer 
on Botany at the Hugh College. (Calcutta * Thacker, 
Spink, and Co , 1881.) 

ThI^i is the first eighty pages of a book which, when com- 
oleted in 500-600, will apparently be practically Henfre/s 
£jementary Course, adapted to the local requirements of 
Indian students Tliere does not seem anytning particu- 
larly novel or noteworthy m the treatment of the subject, 
as nr as can be judged from the portion printed. As is 
usual in books of this type, some apace is devoted to the 


Linnean classification. But, as the author points out, 
there is the excuse that Roxbuigh’s Flora Indica, which is 
still unsuperseded, is arranged in accordance with it. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his lorrespondents Neither can he undertake to return^ 
or to correspond with the writers oL rejected manusiripts. 
No notice is taken of anonymous communications 
\The Editor uf gently requests correspondents to keep their letters 
as short as possible The pressure on his space ir so great 
that it ij impossible othenotse to ensure the appearance even 
of communitations containing interesting and nnd factsJ] 

Re W, I. Bishop 

I CANNOT but feel greatly surprised that Mr Romanes, when 
reporting the resull of the investigations made by his colleagues 
and himself upon the power of "thought-reading " claimed by 
Mr. W 1 Bishop, should have stated that the letter of intro- 
ducLion wludi I gave to Mr. Bishop w as "doubtless intended 
to recommend him to the attention of the credulous," since this 
letter most distinctly cxpicssed my desire to obtain for him " an 
assemblage of gentlemen specially qualified to appreciate the im 
portance^' of what I described in it as (In my judgment) "expen- 
ments of great value to the Physiologist and Psychologist " Nor 
can I see how my having thus recommended "him to the atten- 
tion of the scientific" is a thing " to he regretted " , since the 
careful testing of the one set of experiments which Mr. Bishop 
has shown to Mr Romanes and his colleagues has resulted in a 
precise confirmilion of my statement that the power of "thought- 
reading" which he claims is "derived from nis careful study of 
the indications unconsciously given by the suited s of his experi- 
ments, and from his peculiar aptness in the interpretation of 
those indications " 

What I think "is to be regretted " is that Mr. Bishop did 
not offer for like careful testing another remarkable bct of experi- 
ments which ,he had repeatedly performed In the presence of 
distinguished medical and scientific men in the United States 
(from >^hom he brought introductions to me), and also before a 
like assemblage in Edinburgh , showing his power of naming 
words and numbers previously written and sealed up in private, 
by his acute recognition of indicalious unconsctonsly given by 
Iheir wrileri when the alphabet or digits were "called 

As I have nc\cr credited Mr Bishop uUh any other jiower of 
" thought-reading" than this, I have been surprised to learn that 
I am accubcd of "fathering a ne\\ humbug " 

Anolher "experiment" which he performed in my own house 
sonic time ago struck me as well worthy of careful testing — 
The "subject" of the experiment being asked to draw a card 
from the pack, to identify it, 'and then to return it to Mr, Bishop, 
the latter, after shuffiing the pack, dealt out sixteen cards vnth 
iheir faces downwards^ arranging them m four rows (w'hich I 
indicate by letters and numbers), as thus * — 



A 

B 

c 

D 

E 

I 

2 

3 

4 

F 

5 

6 

7 

8 

G 

9 

10 

11 

12 

H 

13 

14 

IS 

16 


The "subject," having been caused to stand at the table with the 
cards directly b^ore him, Mr. Bishop, standing at his nghtilde, 
and taking his right bond into his own left, said to him, "Drop 
your left hand down on cither row (whether horizontal^ as A, B, c, 
D, or vertical, as K, F, o, H), that you wish taken awyiy*" Row 
B having been select^ and taken away, there remained the three 
rows, A, c, D "Now," said Mr. Bishop, "drop down on 
anolher row " Row D being selected, there remained rows a 
and c. "Now drop down on a third row." Row A being 
selected, there remained only row& "Now drop down upon 
either the two upper or the two lower cards of the remjilnmg row " 
The two upper (3 and 7) being selected and taken away, there 
remained only the two lower (ii and 15). "Now dropdown 
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upon either of the t« o remaining cards " The lower (15) being 
Eclected* and the remaining card (11) being turned up, this 
proved to be the card originally drawn. 

Having seen this experiment twice made succeuAiUy with 
members of my fannily, 1 oHered myself as the next ** subject ’’ 
of it, with the delerminatioii to watch carefully for any mai ual 
guidance by which Mr. Bishop might be influencing my choice 
The experiment succeeded with me a<>it had dune with my prede- 
oesaora, and yet I could not, any more than themselves, tell how 
I was led to make the five 5ucces‘'ive ^elections of the cards to he 
token away, so os to leave behind the caul I had originally 
drawn. 

It may, of course, be assumed that Mr Bishop knew where 
he had placed this card, altboueh his subject " dul not, and he 
inform^ me that experience has taught hiui the \ ositions to 
which the choice of his " subject ” can be most easily and certainly 
guided. Hie influence of the eyes being excluded by the iel.v 
tive positions of Mr Bishop and his ‘‘subject,” the guidance 
must be conveyed through the hand which Mr. Bishop holds 
in his own , and yet I altogether failed to detect the mode m 
which it was given, 

Of course it may be said that this is only a variation of ihe 
conjuror's trick of “ forcing ” the card which lie has determined 
that the drawer shall choose. (1 remember seeing it stated that 
Louis Napoleon, when Fnipcror, had defied lloudiu then to 
"force” a card upon him ; and that Hnndin made him draw the 
cord which In the French pack is designateil Csesar ) But 
though Che same principle of “<mggcsti(m” is involved, the 
condition!! under which it acts ere altogether difTcient, 'the 
coniuror stands opposite the drawer, iaotis at his face as well as 
at Lis Imnd, and continually >'hifCs the position of the card> he 
holds, so ns to prevent a rvron^ card from being drawn, while 
presenting the ri^ht one in the manner which he knows by 
experience to he the mo^t suggestive Rut Mr. Bishop docs no 
iiich thing, llie cards reruain in tbeir places with llicir faLcii 
downwaids , and of the guidance given him by Mr Bishop 
sUnding at his side, the *' subject even when on the watch 
for it — remains quite unaware 

If I have made myself undtrstooil by your readers, I think I 
shall have satisfied ihem that this “ experiment " (which may by 
no means invariably succeed) is of great psyJiolngical intcre'^t, 
as showing the hrge measure m winch we may be guided in our 
choice among things “ iiidiflierent,” by influences whuh we are 
ourselves umoftsewus , Wilmam B Carpej^ter 


Aipencan Meteorological Observationa 

In your valued journal (vol. xxiv p. i6) I find an expression 
of your regret that it should have been decided ih.it the printing 
of the liulUtin of Simultaneous Meteorological Observations 
should hereafter take place one year after date, instead of six 
months It may be interesting to those of your readers who 
made use of the Bulletin m studying the general atmospheric 
phenomena of the northern hemisphere, to know that for several 
nars past the data for •‘evcrol distant land stations in Greenland, 
Iceland, 8ibena, Alaska, &c , have been omitted, merely because 
the mail facilities did not enable us to receive the reports in 
time for publication in the Bulletm. Thus a large portion of 
the region covered by our maps has been left unrepresented, for 
which the necc^^ry data come regularly to hand a few weeks or 
months later The case is still worse ui reference to the marine 
reports for vessels off on long voyages , for instance, wc regu- 
IwJy pty for and receive a large collection of material from the 
i^liAon Meteorological Office that never appears in our pub- 
liihed Bulletin 01 charts, The proposed postponement of pub- 
lication is in fact merely the outcome of several suggestions and 
recommendations from co-aperaunff natLon>, in the propriety of 
which recommendations myself andassistauts fully concur. 

W. B. Hazkn, 

Chief Signal Officer, USA. 

Office of the Chief Signal Officer, Washington, D C., June 15 

A Meteor 

Last night, June 24, it nh. agm. G.M.T., I observed a 
met^r, u bright as Jupiter, cross the toil of the great comet 4" 
or 5 above the head and diiappeor some ao” to the left, on the 
vertical of Beta Urrie Minoris and at an altitude equal to that of 
Je comet's head. It left a bright streak for some seconds. 1 
did not see the beginning, and perhapa not the end, os it nay 


have continued behind a cluud hank. The duration for the 
above path was three second e, deicrmiucd afterwards by expen- 
rnent. Place of observation, lal Si"* 3a', long o" II' W j|| 

G. L TupMAN 

37, IlamiUon Terrace, St John^ Wood, June 25 


I OOKING at the comet last night fmm my garden at 1 1 ajp.m, 
I iaw a large meteor pass nearly hniiz«-ntilly from a liltle eaiit of 
iitjith to wLlhm a short d^tance of the comet, rather above the 
head It was as large as Venus when brilhantj but with a red 
or orange lingc The motion was rather slow A. 

Adseit Court, Wc^lbury-on-Severn, June 25 


Earthquake in Van 

It may perhaps be considered worthy of a note in ycur 
columns that an earthquake w as experienced in this nuighbour- 
huod on Monday, May 30, at .1 few minutes before 6 a m 

Here in Van the shock was slight, cnnsibUng only of a tremu- 
lous motion lasting a few seuDtids , but I have to day re- 
ceived information that at Billis the shock was >^0 ‘everc ns to 
cause people to rush out of their houses m fright, and that a 
village n.aiued Ttout, “^ituarLd near the western .shore of the 
Lake of Van, was dcstioycd by it, willi the loss of i coiisider- 
able mimiicr of lives 1 have ns yet heard no details, Imt if 
any further ci re inn stances of interest ^hmild come to light I will 
communicate with you again 

It IS Well known that the environs of the Lake of Van show 
many signs of ancient volcanic actmn , at leabt three volcanoes 
with distinct craters forming prominent fealiires on or near its 
shores Of llicie the Nimroiid Dagh, on the western shore of 
ihe lake, is said by tradition to have been active not more than 
4CX) years ago. It contains an immense crater five or six milea 
atroi^, 111 which arc situated hot spnngs. The village Tifoiit 
which has been destroyed liefi at the foot of the eastern slopes 
of this mountain. Lmilius Clayion 

Van, Turkey in Asia, July 6 

Freshwater Actinefle 

I YESTERDAY noticed in a sir all freshzvaier aqiianuTU four 
specimens of a ^nall frcbhwatir AcLinia of a vtry pale olivaceoui 
colour. They have each six tentacles more than i inch in 
length when fully extended, but ihen so extremely fine at the 
ends as to be almost invisible The brdy or Ualk is about 0 I 
Inch Inng by 0 05 inch in diameter when at rcbt, and about 0 5 
inch long and 0015 inch m diameter when expanded. 

I wob not aware before of the existence of fre'^hwatcr Actinia, 
but as the specimens to W'hich I now refer aic m all respects 
similar to f^ea anemones, there can he 110 doubt on the subject, 

I have <^ucceeded in transferring two 5j3eci men*;, which have 
duly rooted and expanded themselves in a bottle and a tumbler, 
and I s.halLbe happy, if they are of •‘Uflicient interest, to end one 
to your office or ebewhere for inspection, W. SeDGW'JcK 

Royal Naval bchoul. New Cros", June 24 

The Observation of HaUstorma 

In the most casual survey of ihe liLiralure relating to the 
phenomenon of hail ore cxnnolTail to be ''truck wiih the remark- 
able contradictions which everywhere make themselves apparent. 
Some writers ^dy that baihValls ofLenest in the tropics , others 
assert that it is altogether unknown there ' Howard *late'! that 
the maximum bailfaU in this country ncLiirs in the *ummcr 
season, while Dalton and others say that it is in winter 1 think 
these hingulai discrepancies are iltributablc, in many ca^es at 
least, to imperfect observations. Most of the meleorohii^ts 
who have given special attention to the phenomenon of hail have 
hnci their pet theorie*=, and naturally their observations have been 
guided to a considerable extent hy the reimiretnents of the par- 
ticular theories which they advocated, Thus we find Kamtz 
ascribing the formation of hail to the conflict of opposing currents 
of wind, Volta to the electrical conditicn of two Kparate layers 
of cloud, Leslie to the pre-icnce of strata of air at different tem- 
perature*;, von Buch to ascending currents of air, and so on, all 
which theories are hosed, not upon invariable phenomena, bnt 
upon isolated fealurea which happen to have come repeatedly 
under the notice of those particular observers in the particular 
hailstorms which they witneioed. 1 think it would enhance the 
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valw of obbcrvatioEu m some degree If all thoae who have oppor* 
tiuities of making them would draw up their notei on fcome 
regular and uniform plan. I do not prebuine to <;ubiiiil a schemej 
* but would buggebt tne following points as being of some im 
portonce ; — 

1. Date, and hour of the day. 

2 . Area of storiXL If it assume the tornado form, give (u) 

length of the course, (^) breadth, {c) direction of motion, 
[d) rate of progrea^iion, 

3. Fhybical features of the lojalUy — (a) elevation, (f>) moan 

tains and plateaux, (r) rivers and volleys, [d) forests, &c, 

4. Temperature (a) before the sLonu, {&) after the storm, and 

if pouibie to he observed (r) changes during the storm. 

5 Barometrical readings (frequently taken during time of 
hailstorm). 

6. Wind — (a) direction near the earth's surface, (h) direction 
in the higher regions as mdicated by the cloud motion, 
(r) force. 

7> Preceded or faUo>\C(l by rain 

5. Aspect of the clouds Note if there be any appearance of 

two <ieparate stiata at different elevations, 

9 Electric^ phenomena Should there be lightning, note the 
relation between tin. dischor and the fall of the hail — 
whether the lightning piecede the hail, or wie vend, 

10. Duration of the storm at one spot. 

11. Sound. Note if a peculiar noise precede the descent of 

hail 

12. Confonnatiuii and sue of the haiKtones 

J3 General tharacLer of the we U her before and after the 
storm, 

— (i) 1 he precise dale of a hailstorm is an important point, 
as u deteruimcs the period of Lheu occurreiice. Respecting the 
annual period we have the imst tundiLlmg testimony Shortly 
after the establishment of had insurance compaiucs valuable 
statistics were published by tliuse bodies, I'rom particulars 
furnished by the Farmers' Insmaiice Institute the following 
tabic was drawn up — 


ITailslornis in ]aniiaiy 
,, lebiuaiy 

,, March 

,, April 

I, Mny 

I. Jnne 

•• J«'y 

t, Au^'ust 

,, beptCiiibci 

,, October 

,, November 

,, December 


0 

1 

2 

3 
7 

10 

*7 

4 
2 
o 
o 
o 
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Dalton gives the fullowing as the result of five years’ ob erva 
tions; — 

In Januaiy it hailed on ll days. 


r ebruary 

March 

April 

May 

June 

July 

August 

Sciile<iibcr 

October 

November 

December 


7 

\ 

II 

6 

1 

6 

7 

7 

13 


Giddy Ihiu suma up twenty-one years’ observations at 
Penzance : — 
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. ... 2 J 

February . 

■ . 25 

March 

- - 25 

April , 

27 

May 

7 

June , . 

5 


July 

1 

August 

0 

September 

5 

( ctober 

*7 

November 

... 22 

December 

4 J 


'rbomaon ("Introd, to Met." p. 174) gives the following as 
the relative proportions ^ 

Wmter to all the ether seasoni aa 45'$ to 54'5 
Spnng „ „ 29‘S to 70-5 

Autumn „ ,, 22'oto78'o 

Sommer „ ,, 3'0 to 97*0 


From a corapariaon of these tables we see that Dolton, Giddy, 
and Thomson agree in making winter the season of maxinuim 
hailFall, while the insurance statistics point to the opposite con- 
cluBioii, the hailstorms in June and July being much in eaoeu of 
those in the other montlis of the year, 1 strongly suspect how- 
ever that Dalton, and other ubaervers who have arnved at similar 
results, included in their enumeration of hailfalls what we may 
coll, in absence of a better name, winter kail. It is very unfor- 
tunate that the word kail has m our language been used to 
denote two entirely different phenomena, ihe French or 

had proper, and gr/u/, or that small round powdery snow wbich 
often fails towards the end of a snowstoi m and in the early put 
of a very frosty night. Gthil has nothing in common with 
grlle. The one falls exclusively in winter, and the other, 1 
venture to say, as exclusively 111 summer 

( 6 ) Dalton observed that the wind 4 which brought hail- 
shoMers in the north of England were always south-west, west, 
or north-west The wind often shift'i erratically Howard 
mentions a hailstorm during which U was first east, then south, 
afterwards west, again cast, and finally west Beccana makes the 
following singular statement . — "While clouds are agitated with 
the most rapid motions, ram generally fulls in the greatest 
plenty , and if the agitation be very great, it generally haiU." 

1 shall be glad to receive references to memoir', and papers on 
the subject of hail, also particulars of storms, from any of your 
readers who have them at hand, J. A. B. OliVKR 

Atheutcum, Glasgow, June 6 


How to Prevent Drowning 

In the discussion that Dr. MacCoi mac’s letter has elicited, the 
essential prmciplc upon which the whole art of swimming is 
fundamentally based appears to have been overlooked. As Dr 
MacCornnc ■'ays, the human body naturally floats in water, and 
freely <>0 insult water, but / k^w docs it float, supposing the necci- 
saiycoiidiLioii of buoyancy, the inflation of the lung'>, is maintained 7 
If the limp, dead body of a man is Llirown into water 111 this con- 
dition It 11 lats with the head and face immersed, but with that 
\ art of the back just between the shouldeia upwaid^, and just 
bobbing out of water This i'. a drownuig position, and the nrst 
bu'iiiGBs of swimming is to counlcr.ict the tendency to this posi- 
tion, that IS, to balance the body m such wise that the head shall 
be upwards and the lower part of the face uppennost, lu spite of 
the natiual tendency of the head Lo sink, it having a greater 
specific gravity than water, or the average of the whole body 
Dr M.icCnrmic, in his letter (p 166), says that "it is just as 
ea.y, if wc only knew it, to tread watei as to tread eatlb " 
t^uile so , hut It IS also about as diilicuh No human being can 
"tie.id earth" without Irainmg, the piincipai effort in thii 
training being directed to keejnng the centre of gravity within 
the base covered by the soles of the feet , and in like 
manner we must learn to keep the centre of gravity of the 
body and the centre of its buoyancy in a perpcudicular line 
with mo-ith and nostnls in the air 1 have been n swimmer 
since 1 was eight years of age, nnd consequently swim as naturally 
as I walk, and float ea-ily in fresh or salt water, without any 
treading or paddling of any kind , but though 1 can thus lie 
basking luxuriantly and moiionlesB, I am just as unable Lo sleep 
floating os to sleep standing upright. I have often tried, and 
immediulely 1 begin to doze my mouth is under water. The 
effort of keeping the face upwards I'l as automatic and unconscious 
as that of standing still on the ground, but there an effort of 
balancing nevertheless. 

1 have taught many to swim, and my first lesson is on balancing 
the body , the easiest formula fur attaining this power is to Jkee^ 
the hands down and look at ihe sky while the chest is expanded 
as much as possible by throwing the shoulders well back in 
military attitude. Any man or woman of ordinal y specific 
gravity who can do this can fljat and breathe, but to do it, 
simple as it u, requires practice 01 training, physical training of 
the muscle^, ami cerebral training in ui^er to acquire that 
cummancl of all the faculties without which there can be na 
treading of water or other device for keeping the mouth and 
noatnU in the air If this were taught, not on paper, but in thi 
water, to everybody, Dr, MacCormac's object would ^ attained 
As it IS, the human being compared with four-legged ammali u 
relatively as inferior to them in water as it is on land. The calf 
or the colt walks a few minutes after it is born, the kitteu 01 
puppv in a few days ; but the human infant only after man] 
months W. MattIBU WILLIAMS 

Royal Polytechnic In litutlon, June 27 
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Buoyancy of BodicB in Water 

In Natuke, 'voI, XXIV. p 166, Dr. W. Currun sa>5-— "It 
Ifl, 1 thlnlc, generally asbumca in books and cunrts of ]a«r that all 
bodies, human and lie&tial, hUik as a rule in u ater as soon Ss life 
u extinct.^^ How far this statement may be true as regards 
animab generally, 1 am not prepared (o say, but it certainly does 
not hold good as regards the reindeer. The Eskimos ^pear 
many reindeer whiUc crossing lake^, and it sometimes occupies 
them an hour or two m "lowing^’ them all to land, yet it a 
rare exception that any are lost by sinking, even of the full-griiwu 
males, which m autumn are heavily weighted w ith laige antler*- 
4, Addison Gardens, June 25 John Ral 


An Optical Illuoion 

Will you allow me to add something to the letter from 
William iXiUon in Nature, vol xxiv. p 53 

I. The rcbults described may be produced without bending 
the card or using a sc[uare hole A flat card, with a pin hole, i>> 
held some distance from the eye, and a pin moved so ns to be in 
a right line between the eye and the hole , the results described 
by Mr. Wilson follow. 2 borne few Inals may be neceb>-ary in 
order to gel a clear image (if thin 15 the iiroper term), but it \uU 
be found that considerable variation in ihe distances from the 
eye to the pm and from the pm to the hole cau occur wiiUout 
destroying the eflect. 3, The image seems to me to be close (o 
the card in every ca^e, while Llic disl.mce fmm the eye to the 
card may vary a great deal Clarence M. Uouiellb 

State Normal School, Winona, Minn , U.S , June 10 


Resonance of the Mouth-Cavity 

In reply to Mr, George J Romane<i, 1 beg to say lhat the 
object of my comnvunicaUon printed in Nature, voI xxiv p 100, 
was to show that the iiiouth-cavity will give a distinct resonance 
to diflerent rates of vibration o/reOify in the atr by being shaped 
suitably for each of them (and providing they come within its 
hunt). The mouth thus gives the means of analysing the com- 
posite nature of sound Any one successfully rei)caling my 
experiments given on pp, loo, 126, would be satisfied that they 
pointed to something diflercnt to the boys’ amusement mentioned 
in Mr. Romanes* letter (p 166) 

5 , West Park Terrace, ScarWough John Naylor 


American Cretaceous Flora 

In several of the interesting and valnable papers on the Ter- 
tiary flora which Mr. J. Staikie Gardner has contributed to the 
English journals be has referred to the fossil plants m our Cre- 
taceous rocks as representing a flora really Tertiary in character ; 
and, influenced by the modern aspect of the plants contained in 
our Dakota group (I.uwer Cretaccou*-), he has expressed a doubt 
whether even that should be rrgaided as truly uf Cretaceous age. 
Ill a former number uf Naiure I endeavoured to <-how Lhat our 
Dakota flora was Crelaccous, inasmuch as it is found in lucks 
which are overlain by several lhou>^and feet of strata contain- 
ing in-any mollusks, fishes, and reptiles which arc everywhere 
recognls^ as Cretaceuus, and nune that are Tertiary, 

Mr. Gardner was not however convinced by my facts or aigu- 
menti, and in the April number of the Po^tdar Scitnce Pn’tew 
he reiterates and emphaslfes his formerly expressed opinion, 
referring all our Cretaceous strata to the Maeslncht beds, and 
intimating that, in common u ith lhat formation, they shuuld be 
separated from the Cretaceous system, llu language is as 
follows — 

" The presence of Mojosaurus in the Macstncht beds the 
far newer aspect of its fauna, show that it must have belonged 
to an altogether different period, probably the one represmted 
in Amenca a great so called Crelaceous series containing a 
mixture of Cretaceous and Tertiary moUuskSj dicotyledonous 
plants, and Mosasaurui . , . 

"No American or European so'called Ci eta ceous land flora 
can be proved to be ap old as our White Chalk,” 

Now 111 no spirit of cntidbm, for I appreciate and valae the 
eicelieut work that Mr, Gardner is doing, bat simply for the 
vindication of the truth of geology, I aak him to qualify these 
statements 

I am impelled to this course by the following facts : — 

In our Tria>^sic series u e hove in some places beds of coal and 


the remains of a vegetation decidedly Mesozoic in character, 
consisting of Cycads, Ccmifcis, and herns, but, aa for as we yet 
know, wilhcut a sini^le AngiuspLrni, 

In the Jurassic age the eastciii half of the North American 
Continent formed a land-surfacCj fur the scrlinicnts of the Jurassic 
yea. arc confined to a somcRhat irregular area in and west of the 
Rocky Mountam belt. 

Of the Jurassic flora of North America we as yet know liUle 
or nothing, but the continent lhat bordered the Jmassu. sea 
ultimately became covered vith a new', varied, and highly- 
organised flora, of which the origin is yiL unknown 

in the Cretaccoui age all the continent lying east of the 
Wasatch Mountains was aflected by a sub^dcncc which brought 
ihc sea in fri>m the Gulf of Mexico with a front 1000 miles 
wide, and the great inland ‘■ca ihus formed gradually extended 
northward till it lenchcd nearly, if not quite, to the present 
shore of the Arctic Ocean, 

The waves of the Cretaceous ‘ea in their advance sweiit before 
them a shore that uas covered with a luxuriant foiest or at least 
one hundred 'Species of Angu spennuus trees , and the remains of 
tninkb and twig% leaves and fruit, wcie buried up m the '^heet 
of beach matenal uhich acemnujated all along the advancing 
•liore line, and which now forms the Sandstones of tlie Dakota 
group. Up to the present time very few niullusks have been 
found ill thi<i group, and they are not sufficient to fix with exact- 
ness its relation to the Cretaceous fcciies uf other conntne'* 'Ihc 
jilants, too, are fiom any found u\ Luropc, though they 

include, with maily extinct forms, genera which aie common in 
the living forests of Amcnca, such as Qurrn/s Jrt//a, Magnclia^ 
Fa^tis^ Ltmndambar^ LtnodindfOUi &c 

When the >^ubsidcnce which produced the Dakota group was 
at its maximum the sea stood several thousand feet deep over the 
central portion of the trough between the Alleghanies and the 
Wasatch Mountains, and here we now And at le><st t>Ko thousand 
feet of manne, calcareous, organic sediment, which have 
fiirnushcd hundreds of bpecics characteristic of the Cretaceous 
age, and a large number that are identical with those contained 
in the Upper Greensand and Chalk of Europe. 

It is true that up to the present time no Ncocomian fossils 
have been found in the interior of the Continent, but with that 
exception the entire Cretaceous senes of the Old Woild is repre- 
sented there. Hence il is not tiuc that our Cretaceous "cen- 
tHiiiii nothing BO old as the Chalk " 

Nor IS it tiue, as intimated by Mr. Goidner, lhat our "so- 
called Cretaceous rockii” contain a Tertiary Born and fauna, as no 
Tertiary species of either has yet been found Ihere. The flora 
of the Dakota group is more modem m us as\jcct than that of 
the Lower and Middle Cretaceous of Europe, but its plants are 
specifically jliflercnt from any found in Europe in our Middle 
Cretaceous "(Colorado group), Upper Crttaceuu^ (Laramie group), 
or Tertiary beds (of Green River, Tort Union, and Oregon). 
The fncts ap^Kirenlly indicate that the earliest development of 
Angiospermous plant-life took place hcie, and ihih in 1 itmperaU 
flora or which the dcsccudauts hpng aftcrwarrt'i — in Tertiary 
limes — occupied Greenland, .Spit7bcigen, iScc,, and spread by 
land connections into Euro^ e and Asia. 

The bc:»t authorities ue have had on qucbtions lelating to the 
Cretaceoub faui a— Messrs Gubb and Meek — were fully agreed 
m regarding our Middle Cretaceoub as of the age of the Chalk. 
Mr. Gabb divided the Cretaceous t cries ol California into four 
members — 

r The T'cjou group. 

2 The Martinez group 

3. The Lhico gruiip 

4. The Shasta group. 

Of thcae the oldest, or Shasta, group was regarded 1 y him as 
of Neoconiian age, the Chico and Maitinez gruupb — uhich 
should perhaps be united— as the representatives of tne Upper 
and Lower Chalk, and the Tejou gn up ns the equivalent ot the 
Maeblncht beds. 

The coal-beds and the fossil plants of Vancouveria Isbmd lie 
at the bace of the Cretaceous senes as it cxi>ts there, and the 
molluscous remains indicate lhat it is the equivalent of the 
Chico group. The plants are apparently all distinct from 
those of the Dakota gfonp of iDc interior. They include 
palms nnd cinnamon", and evidently grew in a warmer climate 
thaii lhat vhich produced the temperate flora of the Lower 
Cretaceous of Kansas, Nebraska, ana the Atlantic coast, 

Among the Vancouver Lland Cretaceous plants is one well- 
known species, Sequoia PeithtnlKtcht^ II., which is found in 
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various localitiea in the Upper Greensand snd Challc of Europe, 
and also occurs at Kome 

The Fosoili collected hj Mr. Richardson on Queen Charlotte's 
Island have been hh'iwn Mr. Whiteaves to represent the 
very hue of the Cretaceous senes, and to include some forms 
that are rather Juraa^c than Cretaceous The plants of this 
oup, though fetf and imperfect, aecm to be chiefly Conifen, os 
the oldest Cretaceooi flora of Europe 

Our present Vnowledge of the age of the American Cretaceous 
flora may then be epitomised as follows — 

1. The oldest Cretaceous rocks known in North America, 
those of Quden Ch»loltc's Tshnd, represent the Neocomian of 
Europe, and have so far furnished no Angiospermous plants. 

2. The Shasta group of California, supposed to be the equi- 
valent of the upper part of the Neocomian, has yielded no 
plants. 

3. The coal-strata and plant-beds of Vancouver's Island, 
probably a little later than the Dakota group of the interior, 
coiUaiii many Angiosperm<!, and are of the age of the Gault or 
Upper Greensand Lesquereux’s identification of Vancouver’s 
Island plants m the Laramie of Colorado and Eocene of 
Mississippi IB evidently a mistake There are no species 
common to these very distinct formations. 

4. The Dakota group, the mechanical base of the Cretaceius 
senes of the interior of the continent, which has yielded at least 
100 distinct species of Angiospermous woody phiits, is certainly 
older than the Chalk of the Old World. 

5. The Kantan sands and Amboy clays of New Jersey, the 
lowest members of the Cretaceous on the Atlantic coast, contain 
a flora nut less rich than tlmt of the Dakota, with which it has a 
few species in common 'lliis group of plants hai not yet been 
described, but a large number of specimens are in my hands, 
from which drawings and descri[dioiis arc being made for the 
State of New Jer^^ey. The flira is that of a temperate climate, 
consisting mainly of Anglospcrms, but it also includes many 
beautiful Conifers 

6. llie Colorado group, or great senes of marine Cretaceous 
beds of the interior of the Continent, represents the strata known 
m the Old World as the Gray and White Chalk, and the 
Maestricht beds Few iiUntji have been obtained from this 
group in the United States, but I am mlormcd by Dr Dawson 
that nil interesting culleclKm of pliiits has been obtained from it 
on Peace River, m Canada Tncisc will iiOun be described by 
him 

7. The Liramie group, or "Lignite senes" of the central part 
of the continent, underlies iinconfoninbly the Coryphodon beds, 
the base of the Eocene, and is in my opinion the upper member 
of the Cretaceous system Many of ith plants have been de- 
■cribed by Mr. Lespicriux in his " Tertiary Mira,^' but so far 
as my observation extends it contains no species identical wilh 
any found in unmistakable Tertiary rocks 

School of Mines, New York, May 30 J. S Newdkrry 


GEORGK KOLLESTON, AID, FRS 

P ROF. ROLLESTON’S death, which too’c place at 
Oxford on June 16, and which we briefly announced 
m our last number, may well be called premature, as he 
was in the prime of life, .and but a few months ago seemed 
to all, except a few closely observant intimate associates, 
still in the plenitude of his powers, and capable of much 
good work in tunc to come 

The son of a Yorkshire clergyman, he was born at 
Maltby on July 30, 1829, and had therefore not com- 
pleted his flfty-second year His early aptitude for 
classical studies, earned on uidcr the instruction of his 
father, must have been most remarkable if, as has been 
stated in one of his biographies, he was able at the age of 
ten to read any passage of Homer at sight He was not 
educated at one of the great public schools, but entered 
at Pembroke College, Oxford, took a First Class in 
Classics in 1850, and was elected a Fellow of his College 
in 1851 He then studied medicine at St Bartholomew's 
Hospital, joined the staff of the Bntish Civil Hospital at 
Smyrna during the latter part of the Crimean war, was 
appointed assistant-physician to the Children's Hospital 
In London, 1857, but took up his residence again at Oxford 
in the same year on receiving the appointment of Lee's 


Reader in Anatomy at Chnst Church. In i860 he was 
elected to the newly-founded Linacre Professorship of 
Anatomy and Physiology, which he held to the time of 
his death. He was elected a Fellow of the Royal Society 
m 1862, and a Fellow of Merton College, Oxford, in 1872. 
He was a member of the Council of toe University, and 
Its representative in the General Medical Council, and 
also an active member of the Oxford Local Board 

In 1861 he married Grace, daughter of Dr John Davy, 
F.R S , and niece of Sir Humphry Davy, and he leaves a 
family of seven children 

The duties of the Linacre professorship involved the 
teaching of a wide range Of subjects included under the 
terms of physiology and anatomy, human and compara- 
tive, to wnich he added the hitherto neglected but im- 
portant subject of anthropology, as well as the care of a 
great and ever-growing museum, In the present condi- 
tion of scienLiflc knowledge it requires a man of very 
versatile intellect and extensive powers of reading to 
maintain anything like an adequate acquaintance with the 
current literature of any one of these subjects, much 
more to undertake original observations on his own 
account. Even a man of Rolleston's powers felt the 
impossibility of any one person doing justice to the chair 
as thus constituted, and strongly urged the necessity of 
dividing it into three professorships, one of physiology, 
one of comparative anatomy, and one of human anatomy 
and anthropology The work which he did however con- 
trive to line! tune U) publish, and by which he will be 
chiefly known to posterity, is remarkable for its thorough- 
ness He never committed himself to writing without 
having completely mastered everything that had been pre- 
viously written upon the subject, and his memoirs bristle 
with quotations from, and references to, authors of all ages 
and all nations The abundance with which these were 
supplied by his wonderful memory, and the readiness with 
which, both in speaking and writing, his thoughts clothed 
themselves with appiopnaCe words, sometimes made it 
difficult for ordinary minds to follow the tram of his argu- 
ment through long and voluminous sentences, often made 
up of parenthesis within parenthesis 

The work which was most especially the outcome of 
his professoiial duties is the " t onnb of Animal Life,” 
published at the Clarendon Press in 1870. Though 
written chiefly with a view to the needs of the university 
students, it is capable of application to more general 
purposes, and 15 one of the earliest and most complete 
examples of instruction by the study of a senes of types, 
now becoming so general As he says m the preface, 
"The distinctive character of the book consists m its 
attempting so to combine the concrete facts of zootomy 
with the outlines of systematic classification, as to 
enable the student to put them for himself into their 
natural relations of foundation and superstructure. The 
foundation may be wider, and the superstructure may 
have its outlines not only filled up, but even considerably 
altered by subsequent and more extensive labours , but 
the mutual relations of the one as foundation and the 
other as superstructure which this book particularly alms 
at illustrating, must always remain the same " 

Besides this work, Prof Rolleston’s principal contribu- 
tions to comparative anatomy and zoology are the follow- 
ing- — “On the Affinities of the Brain of the Orang 
Utang/'A^rt/. Htsi Review^ 1861, “On the Aquiferous 
and Oviductal System in the Lamcllibranchiate Mol- 
luscs” (with Mr. C. Robertson), Phil Tracts. 1862 j "On 
the Placental Structures of the Teurec {Centetes ecauda^ 
tui) and those of certain other Mammals, with Remarks 
on the Value of the Placental System of Classification," 
Trans Zool. Soc. 1866; “On the Domestic Cats of 
Ancient and Modern Times” {/onrtzai 0/ Anatomy^ 
1868); “On the Homologies of Certain Muscles Con- 
nected with the Shoulder-Joint " (Trans. Linn. Soc.r 
1870) ; “ On the Development of the Enamel in the 
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Teeth of Mammals'’ {Quart. Journ Micros. Soc , 1872), 
and '* On the UomesUc Pig in Prehistoric Times" {Trans. 
Lmn. Soc., 1877). 

Latterly he did much admirable work in anthropology, 
for which he was excellently qualified, being one of the 
few men who possess the culture of the antiquary, his- 
torian, and philologist on the one hand, and of the anato- 
mist and ^ologibl on the other, and could make these 
different branches of knowledge converge upon the com- 
plex problems of man's early history. The chief results 
of his work of this nature are contained in his contribu- 
tion to Greenwell's “British Barrows" (1877), a book 
containing a fund of solid information relating to the 
early inhabitants of this island. In this department 
of science Prof Rolleston stood almost alone m this 
country, and we know of no more fitting tiibute which the 
University of Oxford could pay to his memory than to 
found a chair of anthropology, a subject in the cultiva- 
tion of which England is fast being outstripped by every 
other civilised nation. His last publication, and one 
which la on the whole the most characteristic as exhi- 
biting hib vast range of knowledge on many different 
subjects, was n lecture delivered in 1879 at the Royal 
Geographical Society on “ The Modifications of the 
External Aspects of Organic Nature produced by Man's 
Interfcience " 

That Dr Rolleston has not left more original scientific 
work behind hnn is easily accounted for by the circum- 
stances undei which he lived at Oxford The multi- 
farious n.vture of the subjects with which the chair was 
overweighted , the perpetual discussions in which he 
was engaged consequent upon the transitional condi- 
tion of education both at Oxford and elsewhere during 
the whole term of his office , the iinmensc amount of 
business thrust upon him, or which he voluntarily under- 
took, of the kind that always accumulates round the 
few men who aie at the ^ame time capable and un- 
selfish, such as questions pertaining to the local and 
ebpecully the sanitary affairs of the town in which he 
lived, or connected with the reform of the medical pro- 
fession, both in and out of the Medical Council, which 
constantly brought him to meetings in London , his own 
wide grasp of interest in social subjects, and deep feeling 
of the responsibilities of citizenship, and his sense of the 
duties of social hospitaluy, which made his house always 
open to scientific visitors to Oxford; all these rcniered 
that intcnbe concentration requisite for carrying out any 
continuous line of research impossible to him. 

He was often blamed for undertaking so much and 
such diverse kinds of labour, so distracting to his scien- 
tific pursuits , but being by constitution a man who 
ct>uld never see a wrong without feeling a burning desire 
to set It right, who could never "pass by on the other 
side" when he felt that it was in his power to help, nothing 
but actual physical impossibility would restrain nim F'or 
several years pa?t, when feeling that his health and 
strength did not respond to the strain he put upon them, 
he resorted to every hygienic measure suggested but one, 
and that the one he most required, rest; but this he 
never could or would take Duimg the la^t term he 
spent at Oxford, before his medical friends positively 
forced him (though unfortunately too late) to give up his 
occupations and seek change in a more genial climate, 
he was working at the highest pressure, rising every 
morningat six o'clock, to get two uninterrupted hours in 
which to write the revised edition of the “ Forms of 
Animal Life" before the regular business of the day 
commenced. 

It IS impossible for those who had no personal know- 
ledge of Rolleston to realise what soit of a man he was, 
and how great his loss will be to those who remain 
behind him. No one can ever have passed an hour in 
his company, or heard him speak at a public meeting, 
without feeling thit he was a man or mo,t unusual 


power, of lofty sentiments, generous impulses, marvellous 
energy, and wonderful command of language In bril- 
liant repartee, aptness of quotation, and ever- ready 
illustration from poetry, history, and the literature of 
many nations and many subjects, besides those uitli 
which he was especially occupied, he had few equals 
“In God's war slacknc'^s is infamy" might well have 
been his motto, for with RoUeslon there was no blackness 
m any cause which he believed to be God’s war. He 
was impetuous, even vehement, in his advocacy of what 
appeared to him true and right, and unsparing in denun- 
ciation of all that was mean, base, or raise To those 
points m the faith of his fathers which he believed to be 
essential he held reverently and courageously, but on 
many questions, both social and political, he was a 
reformer of the most advanced type. Often original in 
his views, always outspoken in giving expression to them, 
he occasionally met with the fate of those who do not 
swim with the stream, and was misunderstood , but this 
was more than compensated for by the affection, admira- 
tion, and enthusiasm with which he was regarded by those 
who were capable of appreciating his nobility of character. 
The loss of the example aflorded by such a nature, and of 
his elevating influence upon younger and weaker men, is 
to our mind a still greater loss, both within and without 
the University in which he taught, than the loss of what 
scicntiflc work he might yet have performed 

Dr Rolleston’s personal appearance corresponded with 
his character Of commanding height, bioad-shouldered, 
with a head of unusual size, indicating a volume of brain 
coitimcnsuiate with his intellectual power, and with 
strongly-marked and expressive features, in which reflae- 
ment and vigour were singularly blended, in him we saw 
just such a man as was described by the public orator at 
the laic Oxford Com me 1110 rat ion, in words with which we 
may conclude this notice— “ Virum excultissimi mgenii, 
integricatis incorruptissima^, ventatis amicum, et pro- 
pugnatorem impaviduin " W. H F. 


T/JE ZOOLOGICAL SOCIETY'S 
JNSECTARIUM 

I N our notice of this recent addition to the Regent's 
Park collection {antea^ vol x\iv p 38) we regret to 
And we have made an error in the name of the cuiator of 
the Insectanuin. Mr. William Watkins (not E Watkins 
as there given) has made many good addition^ to the 
collection of living insects under his charge since we Last 
wrote, and attracts a host of visitois every day to inspect 
Ills living wonders In a report on the Insectanum read 
at a recent scienuflc meeting of the Zoological Society by 
the secretary, Mr Watkins gave the subjoined account of 
the progress of the development of the large moths of the 
family Bombycids during the month of May. 

Glover's Silk-mo ih {Samia Glovin') — Specimens of 
this species emerged almost daily through the month, and 
fertile eggs were obtained, which hatched on the 12th 
instant. The larvae \^Jien hatched are a shining black, 
with numerous spines of the same colour , after the first 
change, which took place in six days, they assume a 
>el]owibh colour, at the second moult they become green 
with paler coloured spine<>, each tipped with bright red 
A choice of many shruba were given them, but although 
they ate plum and sallow they left these for gooseberry. 

CLCKOPlANSiLK-MOTH(Ji‘nwniCt'fri3/>;ti) — Thisspccies 
emerged through the month, and copulation was frequent. 
A large number of eggs were obtained, but many are not 
fertile, perhaps owing to the stock already having been 
interbred Young larv.e hatched on the 14th instant, 
and are growing well Food-plant, plum. 

y^iLANTHUS Silk-Moth {Attacus Cynthia) —This 
species commetaced Co emerge toivards the end of the 
month, but only four specimens have yet appeared It is 
usually the latest species of nil 
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PlANV's Silk-Moth {Aitacus Pemyi)—^tTi^<x in- 
fects of thii species were on view throughout the month. 
Fertile eggs were obtained, which commenced to hatch 
on the 30th instant, and are doing well Food-plant, oak 

Tus^H Silk-Moth {^Attacus fa) —This species 
commenced to emerge on 28th instant, a beautiful male 
being bred ; on the following day a male and female 
emerged. Eggs were obtained, which are probably 
fertile 

Great Atlas Moth {Attacus Atlas) —Throughout the 
latter half of the month specimens of this species have 
emerged, and many hne ones have been preserved Eggs 
will pro^bly be obtained later; there are many more 
still to come out. 

Indian Moon-Moth (AcUas sdene) — This first speci- 
men of this species emerged on the last day of the 
month. 

American Moon-Moth {Actios tuna) — During the 
early part of the month specimens of this species 
emerged. Egg^ have been obtained, but it is doubtful if 
they are fertilised. 

Promethean Silk-Moth {TeUa Promethea) — The 
cocoons of this species have as yet only produced a large 
ichneumon fly {Ophten), Many visitors have evinc^ 
great interest on seeing these large parasites produced 
From externally perfectly-formed Lcpidopterous cocoons 
and internally stout well-made oval cocoons of the Hy- 
menoptera. 

Japanese Oak Silk-Mo /h {Anther<Fa Yama-mai) — 
The larvx of this species produced from eggs have done 
fairly well ; many are now nearly full fed and about to 
spin. Food-plant, oak. 

Besides these fine silk-moths, which arc in many cases 
Ukely to be of economical value, Mr Watkins has suc- 
ceeded in breeding during the past month examples of 
mmnv of the finer European butterflies, such as the 
swallow-tail, orange-tip, black-veined white, and Apa^ 
tura Utoy not to mention numerous Hctcrocera, Hymeno- 
ptera, and Neuroptera. During the present month also 
many additions have been made to the sciics. 

A guide-book to the Insectanum is in preparation, not, 
as we are assured, with any idea of forcing vibitois to 
buy it, as every object exhibited is fully and perfectly 
labelled, but rather for the purpose of ni.iking the Inscct- 
arium better known, and getting further contiibutions to 
it from foreign parts. 

DR, BESSELS^ ACCOUNT OF THE POLARIS" 
EXPEDITION I 

D emil BESSELS, as most of our re''ders will 
• remember, was the chief of the scientific depart- 
ment on board the ill-fated Polarity which was sent on 
her memorable North Pole Expedition by the United 
States Government in 1871. He finished the text of the 
present work in the summer of 1874, shortly after the 
return of the expedition, but postponed the publication 
until after the appearance of the official account of the 
voyage, which was edited by Rear-Admiral Davis He 
had the misfortune to lose the greater part of his journal 
and many other papers in his luggage during a lailway 
journey in Scotland. 

The remarkable story of ihe Polaris Expedition is well 
known. Including Captain Hall, the commander of the 
expedition, the entire number of persons on board the 
Polaris was thirty-three. Of these eight were Esquimaux, 
consisting of two married couples and their four children, 
three little girls often, eight, and three years of age, and 
a boy of six. Another boy, who was named Polan*, was 
bom diinng the voyage in Polaris Day, on board the 
rateel. Two of those on board, besides Dr, Bessels, 
were scienufic men, namely, Messrs, R. D. W. Bryan, 
Mtronomer, and Friedrich Meyer, meteorologist. 

' ^'Dit unrHc-iuKhc Nor'pol rxrec'uion/' von Eml BoiMli-a Idpaig: 
If. iDldiwnnj 1P79. 


The highest point reached by the Polaris was lat. 
82° 26' N at the northern mouth of Robeson Channel. 
After being beset by ice and having been nipped suffi- 
ciently to render her extremely leaky, the ship was 
moored for the winter about forty miles south of this 
point in Thank God Harbour, on the east side of Robeson 
Channel, t6 the north of Petermann Fjdrd Several 
sledge expeditions were made from this point, but without 
reaching a higher latitude than that attained by the ship 
Capt. Hall died on board on November 8. In the follow- 
ing summer attempts were made in vain to push further 
northward, and it was Found the ship leaked so badly that 
It was necessary to return homewards The ship became 
beset m the ice on August 16, and remained thus, drift- 
ing southwards with the field, suflering constantly from 
ice-pressure, until October 15, when it was in such 
jeopardy from the ice-movements that most of the pro- 
visions and stores of all kinds and all the boats were 
pissed out on to the ice The ice parted suddenly, and 
dnftcd away from the ship with nineteen persons upon It, 
including all the Esquimaux, whilst fourteen, and amongst 
them Dr. Bessels, remained on board This took place 
at night. The castaways remained upon the ice 196 days, 
suHcnng terrible hardships, and having drifted to the 
coast of Labrador, were there picked up by a seahng- 
ship, even the children having survived They saw the 
Polaris in shore at the commencement of their long 
journey, and wondered their comrades did not come to 
their assistance, not knowing that the ship was practi- 
cally a wicck, and abandoned Those left on the ship at 
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the parting of the ice, keeping the leaking ship with 
difficulty afloat, and unable to see anything of those on 
the ice, got ashore near Cairn Point in the middle of 
Smith’s Sound, and having iftintercd there in company 
with some Esquimaux families, built some boats from the 
wreck, and travelling south partly in these, partly on the 
dnft-ice, were puked up in the west of Melville Bay by a 
V haler, the Ravenscratgy on June 23. Thus all engaged 
in the expedition, excepting Capt Hall, got back in safety. 

All this IS related by Dr. Bessels in a most graphic and 
highly interesting style, and his book is filled besides with 
interesting accounts of the habits of animals met with, 
the condition of Lhc vegetation of the region explored, 
the mode of life of ihc Esquimaux, meteorological 
and other scientific obseivations. We shall touch on a 
few of these. At Fiskcrnxs, on the south-west Green- 
land coast, the author turned over some of the kitchen 
middens of ihe Esquimaux, such as are now formed in 
front of each hut. In a very short time remains of all 
the eatable vertebrates of the Greenland fauna are to be 
found in them, and in many cases it would not be difficult 
to fix the season at which the dcpo^irs were inac*e, for in 
places are found scarcely an) thing but bird -remains, in 
other places those of fish, in others those of mussels. 
Many good dogb' skulls and a number of marrow bones 
of seals broken for their marrow were found in the 
middens. At the «anie place one of the saijors of the 
Polarts nearly lost b's life by attempting to perform the 
feat which most of the Esquimaux accomplnh with such 
ease, of turning ihcir kajak upside down without leaving 
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btopped by a shjit whistle. Thi Esquimaux tribe on inhabiting the neighbourhood of Ponds Bay, as one of 
the Side of Smith Sound use similarly the sound hi I the Esquimaux on board the ship informed the authoTi 
hi I hi! and as a hilting signal alengchenel oh I Those use the call wolah-hi-hi-hi ! to turn their dog;s to the 
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right, and th-w5i-wft-htt I to lend them to the left ; 6h\ fotmerly they were more like them still, but have 
for halKi The calls used in Cumberland, a district of changed. The natives on the shores of the Hudson's 
Baffin's Land, are somewhat similar sounds to the last ; Straits use only the call au I au ! au I and those ol King 
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William’s Land only kgu I kgu I kgii < Amongst these 
two latter tribes the whip is almost unknown , the dogs 
are led or turned from side to side by means of a piece of 
wood which the driver throws out on the side from which 
they are to turn The Esquimaux of Alaska appear to 
have no stereotyped driving cnes, but merely to use 
various oaths promiscuously as they come to mouth 

During one of the author’s sledge expeditions, where 
the going was very bad in consequence of the yielding of 
the snow, the dogs could hardly be got along with the 
whip, so two Esquimaux who accompanied him took 
turns to run in front of the team, trailing a hsh Lied to a 
string, The dogs stniggled to get at the herring, always 
out of their reach, and excellent progress was made. 

Some interesting details concerning the habits of 
Esquimaux dogs are given by the author, The instant 
halt 13 called by the driver the dogs throw themselves to 
the ground with their snouts betvieen their forepaws; 
they rise again to stretch, and then lie down again at 
once. Two Newfoundland dogs which belonged to the 
Polaris pack gradually assumed similar habits , but before 
lying down they always turned round and round in their 
resting-place, like all dogs except the Esquimaux breed, 
for the author never saw an Esquimaux dog do this 
Mr. Darwin, as will be remembered, has explained this 
habit of turning round before lying down, invariably to 
be observed in other domestic dogs, as a •survival of rhe 
instinct of the wild ancestor, which leads him to form a 
bed in the grass by this means Every one has heard of 
the extraordinary voracity of the Esquimaux dogs, they 
will even sometimes snap off a piece of iheir masrei’s desh 
if carelessly exposed (<ne day, on board the Po/afts, ihe 
porcelain door-handle of one of the cabins fell off with the 
usual square rod of iron attached to it, Five or six of the 
dogs made a rush at it, there was a momentary struggle, 
the dogs were hastily driven away, but the door knob was 
already swallowed. The dog that ate it was none the 
worse, nor the handle either in the end An Esquimaux 
told the author that the following were the points to be 
noticed m selecting a good dog . — a broad breast, short 
ears, strong legs, large feet, low loins, and a moderately 
long tail. The tail must not bend too near its root, as this 
shows the loins to be weak. 

The descriptions of the Esquimaux and Lheir habits 
throughout the work are worth reading 1 he mo5t inte- 
resting are those relating to the Ita Esquimaux, inhabiting 
the north shore of the FoulVe fjord, wuh w horn the author 
and his companions spent their second winter. They con- 
sisted of nine men, three women, and eight children, who 
crowded at night the small house built by the ship- 
wrecked p.irty, and as there was no room for them usually 
to he down, slept sitting with ihcir backs against the 
walls The floor measured only twenty-two feel by six, 
yet had to accommodaie thirty-four persons, and once 
thirty-eight. It was no use erecting a tent for the visitors 
under the lee of the house ; they preferred the close 
quarters inside. 

The author's principal fnend was Awatok, the priest of 
the tribe. He usually accompanied him when it was his 
watch, on his hourly rounds to the meteorological instru- 
ments. “We walked generally arm-in-arm, and when 
there was no snow drifting sang the tune of the spirited 
student’s song, ' Was kommt dort von der Hoh’,’ using 
bum — bum — bum instead of the words After a little 
while he learnt to hum the tune fairly well." After some 
time the natives built snow huts near the Polans house, 
and settled for the winter. The first to do this was one 
named Stokirssuk, but called "Jimmy” by the Polaris 
people. He was bom near Cape Searle, about 650 miles 
south of Port Foulke. Whilst he was a youth he and his 
father left their home and wandered north and reached 
Cape Isabella, where they fell in with an Esquimaux 
tribe, of whose existence they had been ignoiant. Here 
Jimmy married a wife with tattooed face, and five 


summers before the arrival of the Polaris had moved up 
thence to Ita, in a company consisting of a woman's boat 
and four kajaks He had forgotten how many persons 
composed the expedition They found Capt. Hayes’ life- 
boat on Littelton Island and destroyed it, and discovering 
the observatory at Port Foulke which Hayes had left filled 
wuh provisions and other things, lighted a fire there to cook 
birds. Unfortunately close to the fireplace was a canister 
full of powder, the observatory was blown up, and several 

ersons killed and wounded. Jimmy related, his face 

earning with laughter, how his father-in-law was killed^ 
and indicated with a movement of his hand how the old 
Fellow was shot up into the air. A do^ which bad accom- 
panied Jimmy during all his wanderings was still fresh 
and strong. 

Another noticeable native of the band was Majuk 
Kane’s former companion ; he was always hungry and a 
beggar He named his youngest son, scarcely six weeks 
old, DAkta-k^, which meant no more or less than Doctor 
Kane This he did in order to flatter the Polans people 
and ingratiate himself. Sometimes he brought a walrus 
liver or a few tongues, and got bread or tinned meat for 
them, at others a skm to get a harpoon for it. But in 
some moment, when unwatched, he would eat the longues 
himself and carry off the liver again; but he did it 
innocently that it was impossible to be angry with him 
At one time during the winter the Esquimaux were nearly 
starving, yet one of them — Awatok — would not beg for his 
family, and when a present was at last sent to him of 
bread and bacon, had already killed five of his dogs to 
keep his wife and children alive. His strength of cha- 
racter and power of self-denial were remarkable. 

The Ita people have no boats, and do not possess the 
bow and arrow, although words for these things still exist 
in their language These facts show a very remarkable 
degradation, especially in a hunting people. Jimmy 
alone had a bow and three arrows They had often been 
mended, and being very seldom used, were in a wretched 
condition, and Jimmy himself was a very bad shot 

One burial took place during the stay of the author. 
The corpse was wrapped in skins placed on a sledge, 
and buried in the snow with the face turned westwards 
After the body was covered the sledge was turned over 
on top of It, and the hunting implements of the deceased 
laid by it The men plugged their right nostril with hay, 
and the women their left, and these plugs were worn for 
several days, and only taken out when the wearers entered 
a hut. When it is possible a heap of stones is usually 
raised over the corpse The nineteenth chapter is devoted 
to an ethnological sketch, in which the culture and 
characteristics of the various Esquimaux tribes are 
compared, 

A good many musk-oxen were met with, and the author 
gives a valuable account of the habits of this animal None 
of those killed by the Polarh people had a very marked 
musk smell The author is uncertain whetherthis peculiarity 
IS to be attributed to the very high latitude in which they 
were obtained, or to their having been killed out of the 
breeding sea*-on No difficulty was found in distinguish- 
ing the tracks of these animals from those of reindeer, 
although some former observers have not found this easy. 
In all the herds there are from ten to twenty cows to one 
bull. Tbeir voice is somewhat like the snorting of the 
walrus, and never resembles m the least the cry of the 
goat or the sheep When danger approaches they never 
give signal with their voice, but only by stamping or 
striking their neighbour with their horns. They have 
dire combats with bears sometimes, and often come off 
victors. 

A report, as will be remembered, was spread by news- 
papers at the time of the return of the expedition, that the 
Polans bad discovered walnut driftwood in the high north, 
and gave ihe author as an authority for the statement. 
Nothing however but coniferous wood was in reality 
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found. -One of the most important matters contained in 
the book is the author's account of a Dathybius-like 
albuminous substance vhich he discovered in the mud 
composing the sea-bottom, at a depth of ninety or ninety- 
five fathoms north of Smith Sound. The specimens of 
mud were brought up in a water-bottle apparatus^ about a 
lar^e spoonful being obtained each time of sounding. ' 
This mud was very sticky, and showed itself under the 
microscope to consist of a yellowish gray mass with 
numerous opaque lime particles embedded in it If 
some of the mud was left to rest in a hollowed out 
lass slip for some time the albuminous masses ex- 
ibited unmistakable amsboid movements, and took 
into their substance particles of larminc. The substance 
is named Protobathybius. 

We cannot follow the author further. His book is well 
worth reading, and only escaped notice here sooner 
through accident. It is well illustrated throughout. He 
takes exception on the ground of priority to the name 
Palaeocrystic Sea, which Sii George Nares conferred 
upon the expanse vihich the Americans had previously 
named Lincoln Sea. lie states that, owing to the 
neglect of his work by an assistant, numerous serious 
errors occur in the official volume of scientific results of 
the Polafts expedition already published, especially in 
the meteorological department These are corrected in 
the appendix to the present volume, which contains also 
much other scientific matter He finds fault throughout 
his book with the conduct of the ice-master of the Polatis^ 
S O. Duddington, and considers that the ship might have 
reached higher latitudes if, on two occasions which he 
believes were favourable, a push had been made north- 
ward. He accuses Buddington of not even going up into the 
crow's-nest as often as he should have done to examine 
the stale of the ice Some official correspondence which 
passed on board the ship on these questions of the man- 
agement of the expedition is given m the book. The 
manner in which ihc meteorological observations were 
kept up after the shipwreck, and the devotion with which 
Dr. Bessels attempted, though in vain, to sledge far north 
after the wreck from Polara house are highly creditable 

The book is dedicated to the Aictic explorer, Capt A. 
H. Markham, R.N., who with great kindness, and at very 
considerable inconvenience, shared his cabin on board 
the whaler Arctic with Dr Bessels on the voyage to 
Dundee, the having fallen m with ih^Afctu 

on the whaling-grounds. H, N. Moseley 


THE COMET 

T he comet which, so far as we are yet informed, was 
first astronomically observed in the southern hemi- 
sphere on May 29, is now well under observation in these 
latitudes, and its position will become more and more 
favourable, it will be a mere question as to how long our 
telescopes will show it, what data may be obtained for an 
accurate determination of its orbit. The elements appear 
to have some resemblance to those of the great comet of 
1807, to which reference was made in Dr. Gould's early 
telegram from the observatory at Cordoba, but the iden- 
tity of the comets appears highly improbable after 
Bessel's classical memoir containing a rigorous investiga- 
tion of the orbit of the comet of 1&7, wnich he followed 
until the perturbations of the known planets had ceased 
to be sensible. "We may briefly recall the circumstincei 
attending the appearance of that body and one or two 
main results of Bessel's investigation. According to 
Piazzi It was first detected by an Augustine monk at 
Castro Giovanni m Sicily on September 9, but the first 
regular observation was made on ^e 22nd of the same 
month by Thulis at Marseilles From this lime the 
comet's positions were determined at every opportunity 
by Bessel, Olbers, Oriani, and others until the end of 
Febiuar)’, 1808^ and on the 1 8th of the following month 


Wisniewsky, favoured by a very acute vision and the clear 
skies of St. Petersburg, observed the comet agam, and 
succeeded in fixing its position until the 27th. In con- 
sequence of a notification from Gibers, that with powerful 
telescopes there might be a possibility of observing the 
comet again as the earth overlook it to some extent in 
October and November of the same year, Bessel, then 
working with Schroeter at Lilienthal, closely examined its 
track with reflectors of iS and 20 feet focal length, and 
on November 9 did succeed in finding an extremely faint 
nebulosity near the computed place of the comet, which 
he could not find subsequently, but as the position differed 
1 2' from that assigned by an orbit which he considered 
very exact, he came to the conclusion that the object he 
observed was not the comet of 1&07, but another one 
which happened to be in the vicinity, and which was not 
seen clscwnere The discussion of the six months' obser- 
vations of the comet appears in the masterly treatise to 
which we have referred, viz , “ Untersuchungen uber die 
schembare und wahre Bo-hn dcs im Jahre 1807 erschienen 
grosben Kometen," published at Konigsberg m 1810. 
The method of determining the perturbations of a comet 
due to planetary attraction, which is detailed in this 
memoir, was Jong practised by the German astronomers 
in similar cases 

Bessel inferred from his researches that at the penhe^ 
lion passage of the comet on September 22 it was moving 
in an ellipse, with a period of revolution of 1714 years, 
which was reduced to 1685 years at the date of Wisniew- 
sky’s last obscrv.ition, and continuing his computation of 
the perturbations to March, 1815, when the effect of 
planetary attraction had become very small, he found tbe 
period further reduced to 1543 years 

The general aspect of the comet now visible as viewed 
in an excellent Comcten-sucher^ reminds us of the aimear- 
ance of the comet of June, 1845, discovered by Colla, 
which was observed under very similar circumstance^ 
and it may be mentioned that Encke stated at the time 
that the comet of 1845 reminded him strongly of the 
great comet of 1819, which passed across the sun's disk 
on Tune 26. 

The present comet appears to have been at its least 
distance from the earth about June 21, and should soon 
present a material diminution of brightness. In perigee 
Its distance would be about o 3. 

[Since tbe above was m type we have received observa- 
tions from Dr. Elkin, of the Royal Observatory, Cape of 
Good Hope . After a w^eek of overcast sky the comet was 
found thero on May 31. Mr A Eddie, F.RA.S,of 
Graham's Town, saw it on May 27, and others claim to 
have seen it two days earlier. On June 4 the tail was 6^ 
long, coma 20 minutes, and nucleus 20 seconds in 
diameter , the comet was as bright as a Columbz ] 

The following opinions of American astronomers have 
appeared in the Daily News, That paper, with wonder- 
ful journalistic enterprise, has not hesitated to telegraph 
nearly a column of matter from America on this subject — 

" Prof. Stone, of tbe Cincinnati Observatory, thinks it 
is not ibe comet of 1^12, because of its not moving m a 
southerly direction, but that it may possibly be ihat of 
1807 Professors Eastman and Skinner, at the Naval 
Observatory, succeeded in getting some fair observations 
of the comet on Friday night, although the night was not 
altogether favourable. Prof, Skinner describes the comet 
as having an extremely bright nucleus, which presented a 
very ruddy appearance. The observers did not know 
whether this appearance was normal, or was due to the 
prevailing atmospheric conditions. Prof, Skinner esti- 
mates the tail, which is fan-shaped, at about eight degrees 
in length. It was also ascertained that in twenty-two 
minutes the comet travelled three seconds in arc, and in 
an hour nine seconds, giving it a daily rate of travel 
northward of about three degrees thirty-six seconds. 
Computing its motion from its position when discovered, 
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Prof. Skinner found that m two days and a quarter the 
comet moved about ten degrees. On Saturday morning 
It became diitinctly visible at 1 '45p and could be seen 
until the sun rendered invisible all the stars except Venus. 
The astronomers at the observatory maintain their opi- 
nion that this comet is identical with the one recently 
observed by Dr. Gould m Buenos Ayres. Prof Skinner 
descnbcs it as a much hner comet than Coggia'sj which 
appeared in 1874, and brighter than any since that which 
apMaied in 1843. 

“ Prof. Newcomb said that as all the observations made 
on the comet of 1807 showed it to have a period of nearly 
1700 years, it seems out of the question that under any 
arcuxnstances the same comet could have returned in so 
short a time as seventv-four years, unless it has passed 
in the vicinity of some larger planets, which it could not 
have done. From Dr. Gould's telegram it may be 
inferred that the comet was very near the orbit of that 
of 1807 when he observed it. Prof. Newcomb is inclined 
to think that it is a case of two comets movmg in nearly 
the same orbit, rather than the return of the same comet 
One reason for this is that if it had been a periodical 
comet returning every seventy-four years, it could not 
have failed to have b^ observed on former occasions, 
because it would have returned in 1734 and in 1760. 

In neither of these years was any such comet ob- 
served. The position of its orbit 15 such that it could 
hardly have foiled to be seen had it returned. Prof 
Henry Draper has photographed the comet. To 
obtain such a photograph as he would like, he said, 
the plate ought to be exposed for at least an hour, 
but he had succeeded in getting an exposure of only 
seventeen minutes. The result, however, was satis- 
factory, m so far that U demonstrated the possi- 
bilities of photographing a comet. It showed the 
nucleus and the coma and part of the tail He will 
trv again to obtain a longer exposure. He wishes to 
UJee a larger photograph if possible, to examine more 
carefully the structure of the tail; but the larger the 
photograph, the more difficult it is to obtain, owing 
to the didusion of the light. If he succeeds in ob- 
tauun^ two good photographs he will next turn his 
attention to its spectrum, which is much more diffi- 
cult to photograph than the orb itself. 

Prof. Bois, of Dudley Observatory, at Allebuy, 
secured a number of v^uablc observations. He 
says that at two o'clock on Saturday morning its 
appearance both to the naked eye and in a telescope 
was magnificent The head of the comet was veiy 
bnght, and the tad thirty or forty minutes broad, 
extending nearly 20° toward the North Star. The tad 
was very diffused and nebulous, spread out in fan- 
like form. Looking in the great telescope of thirteen 
inches aixrrture, a multitude of details became re- 
vealed which are not visible to the naked eye The 
head was there seen to consist of a condensed nucleus, 
apparently about as large as Jupiter seen in a tele- 
scope, but of far greater intensity of light. A spray 
of brilhant rays spread out from the nucleus on the 
side nearest the sun, then, turning backward, mingled 
with the elements which form the tail This re- 
sembled the jet of a fountain very closely in its 
general features. The toil itself extended in a 
airection diametrically opposite the sun. The whole field 
of the telescope was filled with gloving nebulosity. 1 am 
inclined to thmk that this comet has not been seen before 
this year, in modem times at least. It is probably the 
same comet as seen in South America. It is now ceitain 
tha< this IS not the long-expected comet of 1882. It u 
alniMt ^uoliy certain that it is not the comet of 1807. 
The period of the comet of 1807 is about 1,700 years. 
Free Swift of Rochester says the comet grows smaller 
and brighter in nucleus, showing that it is approaching 
Che sun. The head is active, the tail does not ob- 


scure the stars. He thinks it will be visible several 
weeks. He cannot yet determine if the comet was ever 
befoie seen Great activity is apparent in its head." 

M. Janssen has presented to the Academy of Sciences, 
at Its sitting of June 27, the of a photogram of the 

comet, which was taken with the large tdescope he 
described a few weeks ago, constructed for the purpose 
of astral photography. He obtained also a senes of 
photograms of the nucleus, for which he varied the tune 
of exposure. The results prove that the brightness is 
not more than that of a star of the fifth magnitude. On 
the photograph, which will be printed in Napurl, and 
which our correspondent has examined, the stars are 
visible through the tail. M. Faye delivered a speech 
praising the success realised by his colleague, and re- 
marking that It was the first time th it a comet had been 
photogiaphed. The opinion that the Lads of cocneti are 
merely an illusion, as professed by Seneca in his “ Quies- 
tiones Naturales,'' seems to gam giound, owing to the 
extraordinary transparency of these appendages, 

W£ have received the following communications . — 

The following positions which 1 obtained of the jpath of 
the comet may interest your readers . — 1 saw it first on 


Wednesday, June 22, at 10 55, during a break in the clouds 
for about a minute. It was then brighter than it was last 
niglit, the 27th, when 1 saw it well, the aky being clear. 
The cedour is of an orange tinge, and the tail extends to 
about 10°, but can only be seen so far by sweeping across 
It. It has changed wonderfully since 1 first observed it, 
as will be seen by the drawings which I send you. The 
No 1 Drawing shows a most singular appendage round 
the nucleus, 10 shape like a milkmaid's yoke, the nucleus 
occupying the hollow, which was black From the nucleus 
two horns projected , they were as bright as the nucleus 
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The first envelope on the preceding side took a sudden 
bend from the circular form to a straight line, while the 
outer envelope retained its parabolic form. 


Last night, the 27 th, I wai surprised to find a great 
change had taken place — the yoke-shaped central lumi- 
nosity appeared as if it had turned round in the nuclcua 



Fir a. 
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and occupied the usnal position, svhile the nucleus itself 
had thrown out a bright tail, which gave it the appearance 
of a small comet lying across the bright envelope (Figs. 


3, 3). The outer envelope on the following side was inter 
rupted 111 its continuity, or seemed wanting. 

The positions I got are as follows : — 
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•h m. 

R.A. 

h Dl ■. 

NP.D. 

0 

June 23 

II 0 

5 33 39 

44 55 

as 

10 0 

5 41 41 

36 53 

27 

10 0 

■ 5 50 34 ■ 

*9 50 

a? 

12 0 

S 55 54 

29 42 


SO that last night it crossed the path of Brorsen's comet 
of April 3O1 1879. R. S Newall 

Ferndene, June 28 

Photographic Sptctrnm of Comet 
On Friday night (June 24) 1 obtainedi with one hour’s 
exposure, a photograph on a gelatine plate of the more 
refrangible part of tne spectrum of the comet which is 
now visible. This photograph shows a pair of bright 
lines a little way beyond H in the ultra-violet region, 
which appear to belong to the spectrum of carbon (in 
some form) which I observed in the visible region of the 
spectra of telescopic comets in 1 866 and 1 868 There is 
also in the photograph a continuous spectrum in which 
the Fraunhofer lines can be seen. These show that this 
part of the comet’s light was reflected solar light. 

This photo^aphic evidence supports the results I 
obtained in 1868, showing that comets shine partly by 
reflected solar light, and partly by their own light, the 
spectrum of which indicates the presence in the comet of 
carbon, possibly in combination with hydrogen 

Upper Tulse Hill, June 27 William Huggins 
COME i 1881 ^ was well observed at the Royal Observa- 
tory, Greenwich, on June 24 and 25 Its position was 
determined on both evenings with the altazimuth and 
transit- circle. The following are the places deduced 
^om the meridian observations (uncorrected for parallax 
and aberration) . — 

GMT RA NPD 

h m 4 h m ^ 

18B1 June 24 II 25 40 5 38 38 94 4° 3® 39 

as “ 55 - 5 4a 5* ^ 3^ 39 Jo 

The obiervation on June 25 indicates the following 
corrections to the ephemcris computed by Mr. Lohse 
from the elements communicated by the Emperor of 
Brazil (Dunecht Circular, No 21) — Correction in R.A. 
+ 9m., in Dec. + 6“ 23'. On June 24 the head was 
estimated to be brighter than vega or Arctunis, not- 
withstanding its low altitude, and on June 25 it 
appeared decidedly brighter than Arctunis, the star 
being at about 10° greater altitude than the comet 
The tail, which was slightly curved (convex towards 
the preceding side), was traced to a distance of about 
8° on June 24, and 10° or more on June 25, its geneial 
direction pointing to the star 2 Ursx Minons, about 
3'’ east of Polaris With the Sheepshanks equatorial 
(6i inches aperture) the head showed the want of 
symmetry that has been remarked in some other 
comets On June 24 the preceding side was much the 
brighter, there being a strong brush or arc of light on that 
side, with a bright fan close to the nucleus and a much 
smaller arc on the following side, the two arcs appearing 
to spring from the nucleus on opposite sides, and higher 
up to interlace. Avery remarkable feature was a straight 
wisp of light extending from the nucleus nearly along the 
axis of the tail. On June 25 this had become much less 
striking, and the appearance of the head had entirely 
changed. The following side was then much the brighter, 
and the general appearance was that of a parabolic enve- 
lope, with a much bnghter unsymmetncal parabola placed 
within It, the Utter having its focus on the following side 
of the nucleus, and its axis turned round in the direction 
npsf from that of the tail. 

The greater part of the head gave a bright continuous 
spectrum, obliterating the umal cometary binds, but one 
portion showed three bands, in the ^een, blue, and violet 
respectively. Measures of the principal band in the green 
showed that it coincides with the band in the first 
spectrum of carbon (blue base of flame) at $165. and not 
with that of the second spectrum (vacuum-tube) at 5i98> 


The bands in the blue and violet appeared to correspond, 
as nearly as could be estimated, with bands m the first 
spectrum of carbon. These observations were made 
with the haif-pnsm spectroscope mounted on the i2}-inch 
equatorial, a dispersive power of about 1 8^° from A to H 
being used, with a magnifying power of 14 011 the view- 
telescope, as in the measures of star-motions in the line 
of sighL No decided polarisation (was detected either 
in the head or the tail. Cloudy weather has prevented 
any observation of the comet since June 25 

W H M. Christie 
Royal Observatory, Greenwich, June 28 


In a letter to the Times of the 25th inst , Mr. Ranyard 
says of Comet b 1881, at present visible in the northern 
heavens — " In general brightness it decidedly outshone 
the star Capella. . . . With a direct-vision spectroscope 
of five prisms, and a 3^-inch telescope, its nucleus and 
head gave a continuous spectrum, on which I could not 
detect any bright bands*' Last night, June 27, shortly 
before midnight, the brilliancy of the nucleus had con- 
siderably decreased, and yet with a five-prism direct-vision 
spectroscope I could see most clearly, along with the 
continuous spectrum, three green bands, not only in the 
nucleus, but also in the surrounding coma Two of the 
bright lines were still strong in the neighbourhood of 
the nucleus, even where the continuous spectrum was 
very faint I used an ordinary Browning spectroscope 
on an 8-inch achromatic. A small McClean’s spectro- 
scope gave only the continuous spectrum, as seen by Mr 
Ranyard. Tins was, I think, due merely to the bnghtness 
of the continuous spectrum , for in the Browning instru- 
ment the bright lines over the continuous spectrum were 
not very conspicuous with a wide slit, but on narrowing 
the slit the green bands became much brighter than the 
rest of the spectrum 

On June 25 the night was rather cloudy, but good ob- 
servations for position were obtained by observing the 
transit of the comet and of d Auriga: over the wires of an 
eyepiece of the equatorial The mean of four wires gave 
R A Sh 42m sr34s-, at GMT izh iim,, the North 
Declination being 53“ 30' 57^6 

On June 27, towards midnight, the double envelope 
surrounding the nucleus was clearly defined in the tele- 
scope, as was also the bright bundle of rays, which spiead 
out in the dnection of the sun and extended to a point in 
the coma about half wav between the bounding lines of 
the inner and the outer envelopes. The direction df 
these bright rays, which were very vivid, was not quite 
opposite the direction of the tail, and the latter was very 
slightly curved 

A transit of the comet, sub Polo^ was observed last 
night, June 27, at G M.T. iih 38m., and this, combined 
with the corrected reading of the meridian circle, gives 
the following position — -RA 5h 52m 4631s, North 
Declination 60“ i3'4o''*6. The length of the tail, clearly 
dibcemible to the naked eye, was last night about ^ 

S J. Perry 

Stonyhurst Observatory, Whalley, June 28 

The following places have been obtained with the 
transit-circle when the comet passed sub Polo ^ — 


Dale 

{a) June 23 
(^) .1 *4 

M .1 25 

. *7 


Greenwich Mean 
lime of 
obsarvalion 
h m I 

11 31 S4'* 

11 30 42*6 
II 30 583 ■ 
II 33 28 


Observed Obfaorved North Polar 
Kiffht distance (uncorreefced 
Asceniion. for panllnx) 
h 111 I 

5 35 S5’2 
5 38 39*9 
5 41 5a ‘2 
5 52 50 2 


44 S 3 206 
40 35 337 
36 38 27 4 
29 46 58 


Remarks, — (n) The nucleus distinct but nebulous. Tail 
bright, and estimated 15° m length. Observation good. 
\b) Observation difficult, owing to cloud 
(ft Nucleus better defined than on June 23, but not so 
bright Length of tail estimated at 15^. Observation good, 
Gi) Observation fair, very cloudy. Tail 12°- 15° in length 
Radcliffe Observatory, Oxford E. J. STONE 
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The comet was examined spectroscopically here last 
night at 11 30. The nucleus gave a bright continuous 
spectrum, while the coma and bngh ter portions of the tail 
gave the three least refrangible hydrocarbon bands super- 
posed on a faint continuous spectrum On moving the 
slit of the spectroscope towards the fainter part of the 
tail the bands died out^ leaving a faint continuous 
spectrum, which again gradually faded away as the end 
of the tail was approached I have not measured the 
position of the bands, but they are sensibly the same as 
those from an alcohol flame. Georok M Seahhooke 
Temple Observatory, Rugby, June 28 


NOTES 

The Lords of the Committee of Council on LducaLiou, in 
reply to an application for aid to science teaclicr<i attending the 
classes of the Mason Science College two diyb a ^eek, agree to 
pay three-fourths of the fee^ for the chemical and physical 
laboratories and for biology and histology, for a limited number 
of teachers, on condition that satisfactory Lerininal reports of 
their progress (ascertained by examination) and of their conduct be 
received at the end of the Michaelmas, Lent, and Kaater terms 
Applications for the privilege must be made to the Secretary, 
Science and Art Department, not later than August 31. The 
selection will rest with that Department One-fourth of the fee 
for the whole session must be paid by the student on entrance , 
and the remaining three- fourths will be paid by the Department 
111 equal instalment;) at the commencement of each term, if the 
reports are sati'ifactory 

The fine library of the late M Cliasles i'. to he sold by public 
auction between Jane 28 and July iS It contains no fewer than 
3936 works, or about 15,000 volumes, and i'. one of the most 
complete libraries of mathcoi'ilical works in existence. The 
precious manuscnpti and various works of history and philology 
will doubtless be eagerly sought by amateurs. There is, among 
other works, a Geography of Ptolemy of Alexandria, printed at 
Rome in 1490, contaming geographical maps which are the first 
engraved with copper plate (1478) Tlie collection includes 
eighteen different editions of Archimedes, and the works on 
Euclid number sixty-six, The astronomical works of the 
sixteenth, seventeenth, and eighteenth centuries arc fully repre- 
sented, 09 also those on astrology, alchemy, &c 

The programme of an excursion by the Ge3logists' Association 
ti> llie Lake District, from Monday, July 18, to .Saturday, July 
23, hag been issued. Keswick will be the centre of operations 
till Friday, when the Grasmere and Amhleside district will be 
visited. Saturday will be given to Windermere 

We have also before us an attractive programme of a marine 
excursion to Oban and the We^t Highlands of Scotland by the 
Birmingham Natural Hi;) Lory and Microscopical Society Ihc 
party leave Birmingham on the evening of July i, nnd go direct 
by Greenock and the Kyles of Bute to Oban, which is made the 
centre for various excursions by sea or land, till July 12 Facili 
ties for dredging will be afforded, nic party will include some 
able naturalists. 

In a recent issue we gave some account of the Ben Nevis 
Observatory (lo-callcd) The system has been in operation since 
June 1, and the daily obaervatlonsi by Mr Wragge arc published 
in the Times, This gentleman begins his magnanimous toil up 
the hill ev|ry morning at 5 o’clock. After spending about an 
hour on the top (9 to 10) in taking obsasvations with the scanty 
stock of instruments fixed on itaods protected by a stone screen, 
he gets home again by about 9 In the afternoon. In the ttrly 
part of June the path np the mou'itain was often deep in snow 
and enveloped in mist, but Mr. Wragge has marked out the 


track with a succession of can 11s. Anything more disgraceful to 
British science than this stati; of things, oji representing our present 
achievement in the way of regular mounlain-observations, it 
difhcult to conceive ^ A coiiipanson with what has been accom- 
plished in other countries, notably America, where well- equipped 
observatories are now to be found at vastly greater heights than 
the top of Ben Nevis, is bunicicnlly humiliating for ub 

1 HE May iinmber of Naturen gives the first of a senes of 
paper'), by Prof. Axel Blytt, oiij^the "ITicory of the Immigra- 
tion of the Norwegian Flora at Different Earlier Geological 
Fenuds.” In this paper the author, who is i^ell known as the 
highest authority among Scandinavian butanigts, dc^scnbcs the 
character of the flora, which, considered generally, is represented 
by only a small number of genera At an elevation of 4000-4500 
feet above the level of the sea the interior and southern districts 
exhibit dwarf forms of the willow and birch, with junqicr , 
between 3000-3500 feet the first birch woods appear in the same 
districts, while firs and pines begin a few hundred feet lower 
Here and there the high and banen fjalds of the intenor near 
the glaciers arc broken by the occurrence of blooming oases of 
plants of Arctic continental forms, which, aftei having lam 
buried for months under the snow, awaken to new life with the 
return of the siimipcr sun. To the intcmr aLo belongs abjreol 
flora of small deciduous trees, including the oak, asb, alder, lime, 
&c , which jtcnetrale as far as 2000 feet, and 111 the Inner Sogu 
district occur the only w oods of elm and wild cherry to be found 
in Norway The subborcal belt, including several bpineae, 
Fragaria colhna^ Artemidta campestns^ Thpnus chamadrys^ 
&c., is limited to the Lower Silurian formations in the eastern 
districts. Ihe western coast-lands between Stavanger and 
Chiistiansimd are the habitats of an Atlantic flora, including 
Artca MraItJe^ and several of the rarest Norwegian j^lants, but 
here Calhuia, Sphagna, and Gances, with turf beds, constitute 
the principal farin'^ Ihc most southern littoral belt near 
Christiansund piesents a sub Atlantic flora, while a number uf 
sub- Arctic forms appear scattered over the whole of Norway 
Fiof Blytt considers that the sj^oradic occurrence of the various 
continental and insular forma of the fl ira of Norway points to 
the conclusion that the climate has undergone various secular 
cbangca since the Glac'ial period, the continental forms having 
immigrated duri )g the continuance of drought, when the penin- 
sula was connected with neighbouring coiilinents, while the 
appearance of the insulai forms W'as contemporaneous with 
rainy periods 

The decree appointing sixty five French members of the 
Congres d’bleclncili^ lias been signed by the Prcflident of the 
Republic, and will sjuii be published Foieign Goveiuments will 
apixjint all then own membcis. Reporters and the pubbe will 
not be admitted to the Coiigiess , an nfficial report will be 
published by the geneial Coinmiltee taonic French papers have 
olieady condemned such piactice in strong term^:. No jury- 
men will be appointed by the exhibitors, and the kilter will have 
no direct influence on the verdicts It is proposed to consult 
the Congress on certain measures of general interest, the 
adoption of electrical units The clcclnc railway station will 
be placed inside the building For want of time, no viaduct 
will be constructed, and the rails wall be laid on the com- 
mon roads. The space allotted to English exhibitors on the 
ground- floor has been largely occuined. In addition to this 
space each of the British light exhibitors will have on the upper 
Hour a special saloon to illuminate w ith his own syaiem. The 
right of publishing and selling the French Catalogue has been 
purchased by the printers and j^ubliahers of La Nature, rue de 
Fleurus 1 he sale of scientific papers will be authorised, but 
will take place excluMvely through their agency. 

In an old book— "Thomae Bartollai AcU Media et Fhilo- 
Bophicfl HaFniensa Anno 1674, 1675, ct 1676,” Herr Buddc has 
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come Dpon e pessegc which bean on the hiotorj of the divin|r- 
bcU, BertoJlni there wn tee ' '‘Singulare injitniinentnm Invcnit 
descrlpjltque FraDEiicni Kealer Wetzlarlen'-ii in aecretii nuis 
OppenhelmU edhla 1616, capita VI , quod Wisserharnisch vocat, 
quo tnto ambulemns in (undo maria, legamus ibidem, acribanmi, 
edamui, potemiu, cantemua, sine penculo vitae longlori tempore, 
omnia pcrgnmua, theianroB eniamus et abicondamus,” and fo on. 
Of the two Aguree one repreienta the interior — a rough frame- 
work of wood, having straps with which the diver secures him- 
self in the bell; the other (see Ann^^ No. 5) shows the 

exterior, an inverted vessel of tumbler shape having five or bU 
small clrcolar windows at the lop, while the man's legs project 

little below. According to FoggendorfT (it is stated) the oldest 
book in which the diving bell is mentioned is of 1664, and it 
refers to a work of Taisnicr (as the source of infonnation), the 
date of which Poggendorff does not give, 

Wk learn from V iUitriati there is being made near the 

Palais de 1 ' Industrie a basin, 16 metres in diameter, which will 
be put at M. Trouv^’s disposal for exhibition of his boat driven 
by electricity. In the centre will be an electric light on a pcdcslal. 
At various points within the Palais de 1 ' Industrie will be placed 
(under the direction of MM Kanvier, Berger, and Fontaine) 
models of statues as supports for the electric light in its various 
forms. 

The Municipal Council of Philadrlphia has granted to a Com- 
pany the right to place 3000 kilometres of wire on posts fur 
telephonic purposes. No tax is imposed, but a limit is set to 
Ibe subscription. The fire- telephones in Berlin have proved ro 
useful, that the municipal authorities are increasing the number 
In Pans the development of telephonic lines amounted to giai 
kilometres, the extent of wire being doable this. 

An electromagnet of enormous dimensions has lately been 
made by Heiren von Feilitzsch and Holtz for the University of 
Greifvwald. The case is formed of ta enty eight iron plates bent 
into honeshoe Bhape, and connected by Iron rings so as to form 
a cylinder 195 mm. in diameter, Tlie height is 125 ctm. , the 
total weight 628 kilogr The magnetMog helix consists of insu- 
lated copper plates and wires having a total weight of 275 kilogr, 
(For further details see Lti Mondes of June 23 ) With fifty 
email Grove elements the magnet will fuse in two minutes 40 
grammes of Wood's metal in the Foucault experiment. The 
plane of polarisation is rotated 111 Hint gla>^s after a single pa';>;age, 
ftc. The core of the largest magnet hitherto known, that of 
Plucker, weighed 84 kilogr. anl the wire 35 kilogr, 

Mr. W. Mattiku Williams, F.R A S , F C S , author of 
‘‘The Fuel of the Sun,” “ Ihrough Norway with a Knapsack,^' 
Ac , has been appointed to the management of the Royal Poly- 
tcchmc Institution, Limited, and will commence his duties at 
once. 

Mr, H C. Russell, Government astronomer, has just sent 
home his report on the results of rain and river oVcrvations 
made in New South Wales during 18S0. In regard to the latter 
part of the subject Mr. Russell remarks that it seems impossible 
to doubt that an unlimited supply of water passes away under- 
ground, more indeed than would suffice to make Ihe western 
districts of the colony a well -watered country, and all that is 
wanted to make the supply available 11 a judicious use of the 
boring-rod. The report ii illustrated by an interesting rainfall 
map of New South Wales, and another on which are given 
curves showing the height of the western riven dunng the year. 

Four shocks of earthquake occurred at A gram on the night 
of June 22-23 i Hither severe shocks were felt on June 29 at 
Bohybad (10.20 p m.) and Szegssard (11 p.m.) in Hungary, 

A SKILRTON of an Unw sptiaus was found this 11 eck In a 
cave near Spanhefm (Grrmary). 


Thi ariangementa for the International Medical and Saaitery 
Exhibition are now complete , the oflBcei are removed from ibc 
ParkcB Museum to the Eihibdlion Buildings at South Kensing- 
ton. The Right Hon. Earl Spencer, Lord President of the 
Council, has accepted the office of president, and will be present 
at the opening ceremony on Saturday July 16. The Exhibition is 
to be complete on Wednesday, July 13, and tbe judges w ill 
make Iheir examioatioiu for the awards on the two days previous 
to the opening 

In consequence of the increasingly numerous case<i of myopia 
devclojied in French schools through bad arrangement of seats 
and dhtnlmtion of light, the Minister of Public lustruction has 
nnniinated a cammission named De L' Hygiene de la Vue danh Les 
Ecoles, whose object will he to study the influence of ihemate- 
nal conditions of school arrangement on the progress of myopia, 
and to discover the means of counteracting the evil, 

A CAREFUL ^tudy of the chief methods in u^e for the chemi- 
cal examination of potable water, so far as organic matter is con- 
cerned, has been undertaken by order of the U S. National Board 
of Health Mcdicnl men tbrougbouL ihe country, koA others in- 
teresleil m samtniy matters, have lieen requested to report to 
Dr. Mallet of Virginia University any well-marked case of 
disease from impurities in drinking water, and to forward 
samples of 'lUch ^^Bte^ 

The addilioDS to the Zoological Society's Gardens dunng the 
post week include two Red-handed Tamanns {Muias rujimanm) 
from Demerara, presented by Mr. John Pc quL , a Stanley 
Crane {Tetrapieryx faradism) from South Africa, a Common 
Chameleon {^Chameleon vitl^anP^ from North Africa, presented 
by Mr. J Sexton , two Laughing Kingfishers [Daah ^g^ntea) 
from Australia, presented by Sir Hubert bandford, a Lead- 
beater's Cockatoo (Cacaina ItadbcaUn) from Australia, presented 
by Mr Martin Smith ; a Marsh Hamer (Cirrsrj itruginotm) 
from Malta, prCBented by Mr J. Wolfe Murray ; a Leswr 
Kestrel {Tinnuficulus eenchris)^ Sonth European, presented by 
Mr William Brodnek ; an Undulated Grass Parrakeet {Mitlth 
pTittacus tiftdu/atus) from Australia, presented by the Counters 
of Ellesmere, two Gcrbillus {CethtUus^ -^p Inc) from Algeria, 
presented by M. Alphonse Milne-Edvi ards ; a Long-headed 
Snake {Xtnedon rhahdocephalus), a d’Orbigny's Snake (Ilrietodon 
d'Orhignyn) from South America, presented by Dr. A. Stradling, 
C M /.S , a Red-throated Amazon {ChrysQtis collam) from 
South America, deposited , three Moustache Monkeya (Ctrcc- 
pithicus c^hus)f a Diana Monkey (Cercopiiherus dtana)^ a 
Tala^oin Monkey {Cif cppUAfftfj /a/apotn)t two Green Monkeys 
[Ctnopiihrctfs c(Ulifru/ius), a White-collored Mangabcy (Ctreo- 
cebus colU\ris\ a Grey-cheeked Monkey {Cercoerbus alb%gena\ 
tun Water Chevrotaina (//yomosrAns a^ua/truj), a Crested 
Guinea Poul {Numufa cristata) from West Afncn, a Tamandna 
Antes ter [Tamandna tetradactyla\ n. Fcba Armadillo ( 
p^a), a Red-billeii Toucan [Ramphastos eryihorhymhm) from 
Brazil ; a Hawk's- billed Turtle (Chelom tmbrtcafa) from the East 
Indies, a Fuff Adder [Viftr artetaru) from Africa, purchased ; 
a Horned Tragopan (Cenorms satyra), nn Tmpeyan Pheasant 
[Lopfiophorns \mpeyanus\ bred m the Gardens. 


BIOLOGICAL NOTES 

Rhythmic CoNTRAcrioN of Voluntary Muscles — It 
has been recently observed by Herr W. Biedermnnn (Vienna Acad. 
SttiitpgsbencAte) that if the sartorius mufacle of a curare-poiBoned 
prepared at a low temperature, be put in a solution of 5 gr. 
NaCl, 2 gr. NagHFU^, and 0*4 to o 5 gr. NaCOg m i litre 
water, it snows, after a longer or Fhorter time of rest, rhythmic 
contractions, which continue regular a certain time for each part 
of the immersed moscle. Then oconr periods of rhythmic coi> 
tractions, Bephrated by longer or shorter pauses, and often varying 
in character. Theie phenomena last a long lime ; with a coO| 
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extern^] temperaLure tor days The author saw preparations 
still pulsatinc strongly and regularly on the fouith day, (The 
liquid, ID that case, must be often renessed.) These rhythmie 
contractions of a voluntary striped muscle, indicating chemical 
stimulus, awaken special iiitereit, through their •^imilaiity tu the 
long-known contractions of the apex of the heart, 8c[iar.itecl and 
without ganglia, in blood-serum The heart-muscles, it is 
known, arc luso striped. 

The Gorilla and the Chimpanzee.— Mr H von Kop- 
penfels, who I'i now engaged in explorations in the Gaboon district 
of Western Africa, in a letter published in the last numlier of 
tiM American NaturaUsi, states that he has good evidence of 
the existence of crosses between the male gorilla and the female 
chlmpaifcee. *'lhi‘,’^ he say^ "settles all the ijuestiuns about 
the gorilla, chimpanzee, Konloo-Kamba, N’schigi, M'bouvi^, 
Che Sokos, BabooLs, &c " Herr v Koppenfcls observes that 
the “ French savants seem to ha^'e a special predilection for 
creating new species from vaiintions in the form of the '-kull, 
such IS often occur in this group of animals. Ihere is bnt one 
district which forms the range of the gorilla, and this is situated 
m the western part of Kquatorial Africa, and here it exhibits no 
varieties, while the chimpan/cc is found all over Trojneal Africa, 
and naturally exhibits considerable variation. The chimpanrcc 
of Northern Guinea differs essentially from that of the southern 
portion of the same countiy, and, according to 1 ivingstonc, the 
*Soku’ differs from both, but is still a chimpanzee DuChaillu's 
Kooloo-Kamba, N'scliigo, and M'bouvt arc not tiisliiiLl spLUes, 
and tills traveller, who is certainly a man of mtiir, but is too 
credulous, has been imposed uijon by the mcndaLity of the 
natives, which beggar^ description llie names N’schign, 
M'bouvt, Koola, Baboo, Soko, Quia, and Ko tlo j-Kauiba ate 
only different dcbignations of the chimijanzec by dideient tribes 
The monm-el progeny of the male gorilla and female chimpanzee 
di covered by me is found but m individual cases, and as such 
deserves no special name " 

Salivaey Globules — Prof Stiicker of Vienna, by examina' 
Lion of salivary globules under high p^wer lenses [i/hj. No 
X. of Kraff^ and beivert), has obtained the folbwing reiiulta — 
F(e cannot accept the supposition of a so-called llruwnun (mole- 
cular) movement in salivary corpubclcs lie has found the 
globules to consist of a conplete, distinctly visible network 
I'he granules, which have been seen under low powers of the 
microscope, appear on close inspection and caiefully focuviing 
to be thickened points of inler'iectioii of the threads forming 
the reticulum. Theie is a permanent Hucluation of the threads 
dunng the life of the corpuscle By the action of concentrated 
■alt solutions the fluctualion ceases gradually and the reticular 
arrangement disappears. 

Fish Morialiiy in the Gulf of Mexico — From tune to 
time since 1S44 a widespread destruction of all sorts of marine 
creatures ha'% ocemred along certain well-marked -out tracts in 
the Gulf of Mexico In 1854 the fishes suffered all along the 
Bonthern shore; in [87S there was again an excessive mortality, 
in [879 the plague again appeared ; while in 1880, we learn from 
the recenll^-publislud report uf Inspector Ingersill to Prof. S. 
F Daird, it nos been very intense, The poisoned waters occur 
in streaks or patches, soiiictiniei near to one another, at other 
times many yards apart. These seem to drift with the flow of 
the tide^ and ultimately become diluted The most probable 
solution of this strange phenomenon is to suppose that eruptions 
of noxious volcanic gases arise through the bottom of the sea , 
certain it is that the manne life on the «ea-botlnm suffers first 
Sponges, sea anemones, mollusUs, and the ground fish die in mass, 
an I apparently at once, Upwardii the deadly pci»tilence mounts, 
and the small fiih swimming at or near the surface are killed by 
thoasandB, and float lifeless on the water. The large surface 
iiih would seem to escape, and rarely is a mullet to be found 
destroyed. Fishing in such districts hoe to be abandoned, even 
although In the pure streaks the fish abounded, for rhould a 
imick fill its well with the resnlts of a niccessfnl catch it had to 
run the gauntlet of the broad patches of the poisoned waters, and 
if any of these were encountered, and entered the well, a few 
moments would suffice to bring about the death of every fish in 
the cargo. The keeper of the Egmont Lighthouse writes on 
February 21 in this year : " As the tide came in on October 17, 
18B0, there were thouundj of Mnnll fish floating on the water, 
most of them quite dead. The next day the fish were dying all 
along the shore; between OctoW 95 and November 10 the 
aten 3 i wu so horrible that it was Impossible to go on the bead^ 


Sending my family to Manatee, the a^cislant-kcejicr and myself 
•-hur ourselves up in our rooms, and kept tar, colTce, &c , burning 
day and night m order to stand it The peculiar smell was like 
bilgc-watcr The fi&h 1 noticed dying tclcd aii if crazy, darting 
around in every direction, then giving up and floating ashore 
After a very heavy gale from the south-west the bad and good 
watirs got mixed up, and soon all the fish caught were fat and 
nice," As the cau^ of Ibis strange phenomenon is still pro- 
blematical, some discarding tlie idea of the evuluLiou of subter- 
1 anean gases, believing it to be the result uf a poisoning of the 
uaters by an excess of rain-water discharged into the Gulf by the 
rivers, others that it is owing to the water being saturated with 
the tannin derived from decoinp ising routs and Etems of 
palmetto, sumach, oak, &.c , it would seem highly desirable 
that Trof Bnird should institute a senes of nbservationii as to 
the chemical constituents at diflerent times of the waters of these 
distiicts 

On 1 iiENtciAii-sEt RtriNG Glands in SrtciEsoF Melam- 
I'YHUM — The cow wheats aie a familiar group of plfinlh, of which 
cveial species are to be found native L Kathay, while mvchUng 
the •^ubjcct of the secretion of sugoi liy plants, wis attracted by 
the .ipiiearance of sivarms of ants evidently collecting some sweet 
iii'iteri'il fioiii the btllc d.iik puncta on the bracts of Mclampyrum 
ar’^zusi (purple cow wheit). These puncta, even under a hand- 
lens, arc seen to he little round disk shaped bodies, which proved 
to ^cciUc a sugary secretion for which ihe ants came In a 
niemuii on this subject these gland like disks are dc enbed and 
fiLTUreil as they occur in M M iiLtnofosHm^ M, pfatense, 

and Af barbatum. These bodies have long since been observed 
by the systematic botanists , they form part of the Inchomic 
development of the epidermal system of the bracts, and may be 
described as conshting uf a short foot cell, attached to the centre 
of which IS a circular disk. This latter is composed of a single 
layer of seven-sided cells According to their function these 
structures in the specie^ of Melampyrum mentioned belong to 
Ihe epidci mil glands of I)e Barry, since they secrete upon the 
upper side of Ihcir disk, between the cuticle and cell -membranes 
of the seven-sided cells, a liquid which, through the bursting of 
the cuticle, gels oul, .xiul ii sought by the ants and eaten. The 
secreted duid contains at least 2 per cent, of a kind of sugar 
which Is not reducible by oxide of copper. The history of the 
dcvclojimcnt of these structures is practically the same xi that 
of oihci similai formali ms. ilic jiurpoae which they serve to 
the Melauinyrum would seem neither to be explained by the hypo- 
thesis of Belt and IJelpino as tri the meaning of the extra 
floral nectaries, nur aLC irJing to the hypothesis of Kemcr con- 
cerning the same Kathay fuiLlicr adds that the moislnc-s which 
almost always appears over these structures is quickly, on re- 
in ival, renewed , that this moistness increases so much os to form 
drops wdien the plants are protected fro n the approach of ants, 
&c , and that tins drop-funnation is repeated several times if 
the dro| s arc from time to lime remuved (Vienna Academy 
i^oceediHifS^ vol Ixxxi 1880). 


CHEMICAL NOTES 

M. R4UUL1 states m Compt rtnd . that the oxides of banum* 
strontium, and calcium rapidly absorb carbon dioxide at a high 
tc.npcraturc much heat is evolved in the reaction, the tempera- 
ture of the mass in the case of barium oxide being os high as 
1200°, according to a pyrometne determination 

MM. Caillkiei and Hautefeuille have determined the 
densities of liquid oxygen, nitingen, and hydrogen {Comft rtnd) 
by liquefying che-e mixed with carbonic anhyande and 

with nitrous oxide, and basing their calculations on the assump- 
tion that the mixed liquids are without action on one another. 
The density of liquid oxygen at - 2 j" (pressure =300 atmos,) 
was found to be 0*89 from experiments wiih carbonic anhydnde, 
and o 94 from experiments with nitrous oxide at 0° the niimberi 
obtained were o 58 and o 65 rcBpectivcly Liquid nitrogen oi 
-23" gave numbers coi responding with the density o 44, while 
at the density was 0*37 The deii-ity of liquid hydrogen was 
o 033 at - 2J°, and o 025 at o”. Dividing the atomic weights of 
the three elements by tbe densities at - 23°, the atomic voiume 
of oxygen is found to be 17, of nitrogen jrS, and of hydrogen 

303 

Herr O. Low describes experiments with fluorspar from 
Wolsendorf (Berliner Berichie), which seem to show that the 
liquid contained In the cavities of this mineral coniisti of free 
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fluorine. When the mineral 11 broken np, a strong chlorine- like 
odour U perceptible, when heated with sulphur, an odour re- 
Bembllni; that of sulphur chloride ia evolved , the liquid in the 
mineral decomposes sodium chloride and iodide, with forma- 
tion of chlorine and iodine reipccdvely, On addition of dilute 
potash tt yields a solution wtuch instantly decolorises indijfo 
solution. When Lhc mineral is moistened with ammonia water, 
powdered, the liquid filtered off, neutralised with iodmm car- 
bonate and evaporated, a residue la obtained which, on addition 
of sulphuric acid, evolves hydrofluoric acid. Herr Low thinks 
that tne fluorine is produced by dissociation of cerium fluoride 
in the mineral 

The application of potassium oxalate as a precipitant for many 
heavy metals, both in qualitative aqd quantitative analysis, is 
described by Herr von Reis in the Berxchtf of the German 
Chemical Society; the quantitative results obtained are very 
accurate. 

The reaction of bleachLiig~powder on alcohol, which results 
in the formation of chloroform, is not thoroughly understood. M. 
B^champdelaiU experimeuts (Annale^ Chun, tt Phys.), accoriing 
to which no oxygen is evolved dunng the change, but only after 
the primary change la complete, and a secondary change begins 
when the reacting bodies have acquired a high temperature. 
The formation of chloroform 13 represented by M. B^faamp by 
the following equation, aCillgO + 4Ca(0Cl)| = CaLlg + 2H,0 
-I- aCa(OH)a + (HCO,),Ca + 2CHClj 

In Annali ih Ckimua Signor Chiappc slates that be has 
found spots of minium (l^bgO^) on various marble monument«, 
on parts of which bands of lead have been fastened. He sup- 
poses that by the action uf the air and ram lead cirbonate is 
produced, thia is absorbed by the marble, and when expo’^ed in 
places to the sun^s rays it is decomposed with production of 
minium. 

A VAEJETY of coal, said to be the most highly-carbonised 
member of the coal senes hitherto described, has been found 
near Schunga, on the west cm shores of Lake Onega (Jahrbuch 
fur M\ntralogU\ \ it contains about 91 per cent carbon, 7 or 8 
per cent, water, and 1 per cent, ash. This coal is extremely 
hard and dense, has an adamantine lubtre, is a good conductor of 
electricity, and has a high spcciflc heat (o 1922) Although 
containiDg os much carbon as the best graphites from Ceylon, it 
Is not a true graphite, inasmuch as it la not oxidised by poias^mm 
chlorate and nitric acid, but behaves towards iho^e reagents like 
an amorphous coal. 

Fedkr and Voit have carefully repeated the experiments of 
llallervorden on the efTect of feeding with ammonium carbonate 
(Z^iijcknft ftir Btologte), The results cuiilirm the statement of 
the last-named author, that in dogs ammonjutn carbonate is con- 
verted into urea, and also show that ammonium acetate under- 
goes a similar change 

It has been asserted that I he employment of sodium nitrate in 
manures facilitates the solution and removal from the soil of 
plant-foods . Herr Fiedler has recently examined thH subject 
experimentally, and he thinks himself justified m concluding 
that nitrates do not dissolve out any considerable quantities of 
plant-foods from Ihe >-011 , that, wiihiu ccrliin Limits-, absorption 
of phosphoric acid is favoured and absorption of potash slightly 
impedea by sodium nitrate , and that the <>anie salt exerts a 
solvent action on dibasic phosphates of calcium, iron, and 
aluminium, but not on the tribaslc phosphates of these metals 


GEOGRAPHICAL NOTES 

At the meeting of the Geographical Society on Monday last, 
LieuL-CoI. C. K, Stewart, of the Bengal Staff Corps, read some 
portions of a paper which be had prepared on the country of the 
Tekke Turkomans ard the Tejena and Murghab Rivers, Col. 
Stewart, it may be remembered, is one of the oflicers who was 
accused, in a recent ollicial despatch from St Fetersburg, of 
''haunting the oases'' In the Turboinan countrv ; tliis paper was 
conKquemly looked forward to with much interest. He left 
Constantinople in April of last year, and proceeded in the first 
i n sta n c e to Ispahan, where he spent two months and a half in 
the Armenian quarter of Julfa, making preparations for his 
journey, os he had determined to travm in the disguise of on 
Armenian horse dealer, On September 30 he w ent to Ardakan, 
when he lumned his disguise, and travelled m a north-easterly 
direction along the edge of the salt desert to Meshed, oflerwords 


crouiim the mountains to Mohomedabad. The account of thu 
part or his journey, with its numerous adventures, Col. Stewart 
was unfortunately obliged to omit, owing to the length of his 
paper. Deregez, in which Mahomedahad is situated, is iii the 
most northern part of North-east Persia beyond the mountain^, 
and is some sixty-flve miles long and forty brood , as it projects 
into the Turkoman country, it is a most favourable position for 
collecting information respecting the neighbouring country to 
the Caspian on one side, and ta Merv on the other. Col 
Stewart made Mohomedabad his head-quarters from November 
25 to January 15, and during this time moved about in Deregez, 
but never crosMng the Persian franlicr, and obtained much inter- 
esting infomiation by diligent inquiry among the Persian officials 
and the Turkomans whom he met This particularly applies to 
the Merv district — for he denies the existence of a town or Merv — 
and the Murghab River Col Stewart also explained very 
clearly the Russian line of advance, and the present and future 
position of the railway question It may be interesting to add 
that bis disguise was completely fauccessfnl, and entirely deceived 
even the Persian serv.mt of Mr O’Donovan, the enterprising 
correspondtnt of the Daily Nnvs^ who is now detained in the 
Merv district. 

Thii; fifiieth and la>>t volume of the Geographical Society's 
yournal chiefly occupied with Mr C R Markham's history 
of the fifty years' work of the Society, which is at once valuable 
and entertaining In it will be found detailed the actual circum- 
stances aUendmg the establishment of the bnciety, about which 
some misapprehensioii has hitherto prevailed This took place 
111 July, i8jo, and the Society h thercfoic now fifty-one years 
old ■ after passing llirough many vicissitudes, which at one lime 
threatened its very existence, it now numbers 3394 ordinary 
Fellowa, and is the largest and wealthiest institution of the kind 
in the world. Mr Markham, ue may add, has been able to 
reproduce its first hrt of 460 Fellow'*, datcil Augurt 4, 1830. In 
a voluminous appendix, equal jn length to the hi'-tory, he fur- 
nishes ccimphle lists of orficers from the cominencenient, refer- 
ences to obituary notices of distinguished men, lists of explorers 
and geographers who have recuved medab, grants m aid 
of their work, Slc , and of the papers nnd maps publi'^hed 
by the Society. Lastly there is some interesting m^orma 
tion respecting the Hakluyt Society. The few' lemaining pages 
of the volume contain notes on two maps of the Andaman 
Islands by Mr, K. 11 . Man and Lieut. R C Temple, and on 
the liiblory and oiigin of the word “ Typhoon,” by Ur. F. liirtb, 
tables of alliiudts iii East Central Africa computed from 317 
obseivations taken by Mr Jo'^ephThomson'dunnghjs recent East 
African expedition, and a narrative of a journey overland from 
Amoy to Hankow by Mr. E F Crengh. From a brief prefa- 
tory notice we learn that the issue nf iTie Journal is to be dis- 
continued, and that m future *' elaborate papcfi of more than 
ordinary length and great value will be published as supple- 
ments to the monthly ProstediHgs, 

From ihe Colonm and India's Queensland uotei we learn 
that Mr, Watson, in command of the Transcontinental Railway 
Survey, had crossed Lhc Woma and Workingham CreekH in 
safely, and reported the soil magnificent and the gross splendid. 
The floods had however *' sadly hampered ihe expedition,” and 
this fully bears out the remarks made in Nature, vol. xxiv 
p. 1 14, as to the mute for the line laid down on the Government 
map. It has lately been announced that General Fielding and 
Mr, J, Robinson, C.E,, have gone out to make what is prcaam- 
ably in independent survey for a line, and w e hope they may be 
able to find a more suitable route, The arrivrl or Mr. Watson's 
party at Point Parker, on lhc Boulhern i^hore of the Gulf of 
Carpentana, has since been announced by telegraph. 

The new Bullttm of the Bordeaux Society of Commercial 
Geogr^hy contains on address recently delivered before it by 
Capt. Gailiem, on his expedition, chiefly for surveying purposes, 
from the Senegal to the Niger Tt is accompanied by ■ sketch- 
map of Ihe region, on which the routes of the expedition ore laid 
down 


PROF, ROWLAND'S NEW THEORY OF 
MAGNETIC ACTION 

pROF. ROWLAND has lately published in the American 
^ Journal of MathemaHcs (vol. li.. No. 4 ; vol. Ui , Nob, I 
and a) a series of paj ers on " The General Equations of Elec- 
tromagnetic Action with application to a New Theory of Mag- 
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Detlc Altnicllons, and lo the Theory of the Magnetic Rotation 
of the Plane of PulariiiBtion of Ij^ht." The paj^rs, in addi- 
tion to whit iH stated in Ihcir tide, contain the mathemaUcal 
COD"! derat ion of that action of magnetism on electric currents 
which was lately di'^coverLd by Mr, Hall, and it is proved in 
them that, if Maxwcll'a theory of light be true, this action will 
explain the magnetic rotation of the plane of polarisation of 
light These papcni will no doubt be very extensively read, 
both on account of the interest of their contents and the 
great reputation of their author, and a brief discussion of them 
may therefore not prove uninteresting to the readers of 
Nature. 

We shall commence with the “ New Theory of Magnetic 
Attractions “ This theory is of the simplest kind, and obviously 
suggested by the mathematics of the subject. Since the mag- 
netic induction is related to the distribution of the vector poten- 
tial of magnetic induction in exactly the same way as the angular 
rotation of an element of fluid is to the dif.tribuiion of velocity 
in the fluid, Prof Rowland suggests that the magnetic field 
coDiiats of a perfect fluid, whose velocity at any point is repre- 
lented in magnitude and direction by the magnetic vector poten- 
tial at the point, the vortex lines in this fluid are the lines of 
magnetic induction, and the velocity of angular rotation, 15 
proportional 10 the magnitude of the magnetic force Again, 
aince 4* times the clcclnc current is related to magnetic induction 
in the same way as magnetic induction to the vector potential, 
Prof Row'lond consid-rs that an electric current coniiists of, as 
It were, vortices of vortices, or in other words, that certam 
irregular distributions of the vortices constitutes currents. 

Maxwell has proved that the forces existing in the magnetic 
field could be produced by a certain distribution of stress m a 
medium filling the field This stress in the simplest case consists 

IH 

of a tension along the Imes of force equal to — , along with a 

ov 

pressure at right angles to the lines of force equal abo to 

-1, H being the mtcninty of the magnetic force 
Sir 

Prof. Rowland goes on to show that this slate of stress exists 
in the medium, which, according lo his theory, fills the magnetic 
field ; his proof is as follows — " Conceive llic fluid in a tube to 
be rotating around the axis uilh .1 certain velocity, and supi)o&c 
the ends of the tube to be closed with movable pistons. Then, if 
the pistons are left free, there will be a centrifugal force against 
the sides of the tube proportional to the square of the velocity of 
angnlar rotation If the walls are flexible and the piston im- 
movable, then there will be a force lending to press the pistons 
in, and proportional also to the square of the velocity. 
According to our theory the magnetic force is the velocity of 
rotation, and so we have m the medium a tension along the lines 
of force and a pressure at right angles to them " Prof, Howland 
doc9 not seem to have noticed that this explanation requires 
the vortices to be of a fimte size It is easy to prove 
that in a cylindrical vortex of radius 0, density p and 
angular rotation u, the intensity of pressure on the cir- 
cumference of the cylinder is greater than the mean intensity 

of preBsnre on the ends by- ^" ” j but if this is to explain 


IV 


Hence 


the magnetic attractions the difference must be — , 

4 * 

if // = ru,* where r is a constant, we must have irpa^ = ^, 


a a — = ; we thns get a definite value for a, and the vortices 

‘s/rp 

must not be capable of division into bundles of smaller radius 
than a. Thus the fluid by which Prof. Rowland explains mag- 
nebc action cannot be the indefinitely divisible fluid treated of 
in theoretical hydrodynamics. It is worthy of remark that in 
the theory of magnetism put forth by Maxurell in the Phi/. Mag, 
for 1861-62, and which agrees with the theory we ire consider- 
ing in explaining magnetic force by the angular rotation of a 
fluid, tha vortices have a fimte size, being done up as it were 
into cells, the space between the cells being fill^ with par- 
ticles whose motion, according to Maxwell, constitutes electric 
currents. 

Let us DOW go on to the explanation Prof, Rowland gives of 
the production of the magnetic field. He says ; "Let the 
nature of electromotive force be such that It tend:, to fo^m 
vortex-rings immediately round Itself, not by action at a distance, 
hut by direct action on the fluid In the immediate vicinity. The 
first ring will then move forward, another one will form, and so 


on until the whole space is filled with them, when there will be 
equilibrium " The consequences of this explanation, vague as 
It IS, are somewhat startling In the first place it is clear, from 
the proMrlicA of vortex motion, that every chain of particles of 
the fluid which possess rotation at any tune must at some pre- 
vious lime have been in the immediate vicinity of the electro- 
motive force , and since according to the theory there is rotation 
of the fluid at every point in the magnetic field, it follows that 
in the time taken to set up the field every particle of fluid in It 
has been in the immediate ucighbourhond of the electromotive 
force. But magnetic disturbance ih propigated, according to 
Maxwell’s "Theory of Light” (which Prof Rowland accepts), 
with the velocity of light , hence the sticams of the fluid must 
be flowing \MLh the velocity of light, and in addition every par- 
ticle of fluid in the field mu'.t have rushed through the ^mall space 
occupied by the scat of the electromotive force m the short time 
it takeq to establish the magnetic field Another dilficully 
which Prof, Rowland docs not explain i^ the following ■ If we 
take a small element of electromotive force we know that to agree 
with the distribution of magnetic force all the vnitex-ringi must 
have the same sense of rotation , but if vnrtex-nngs have the 
same sense of rotation they move throuj/h the fluid in the same 
direction, so that these vortex rings when produced would all 
move ciff in the same direction, and thus lenve one half of the 
field without nng^, i e , without magnetic force Again, the 
way lu which these rings spread out so as to fill the field would 
seem to he in contradiction to the laws of vortcx-motion , hut os 
the author says he is investigating the dynamics of the subject, 
we may leave further comment on this ixnut till the result of his 
investigation appears 

The explanation of the stress in the medium which we have 
referred to before is the only applicatmn of the theory worked 
out by Prof Rowland lie does not explain by it any of the 
phenomena of induction, nor does he get from it any connection 
between statical and current electricity , yet he does not hesitate 
to speak of his theory "as one link in live chain , the first three 
links of which have been added by Thomson, Helmholtz, and 
Maxwell ” 

We must now leave tins part of the subject and pass 
on to that portion of the paper winch beats of the general 
cfiuations or the electro-magnetic field 1 he mathematics 'of 
this IS merely an ap[)lication of the theory uf ihe vector- potential 
to currents. The most important feature m the trratment of the 
subject is that Prof Rowland always wnic^i the product of the 
conductivity into the electromotive force in-iend of the intensity 
of the current, and claims that this is an 1 mpor I ant advance ; 
but if there is any difference either Ohm’s ]aw must not be true, 
or Prof. Rowland must mean by electromotive fur e something 
different from that meant by ordinary users nf the term. Prof. 
Rowland asserts that in an unlimited medium the action is not 
between mngnets and currents, but between ma^^neis and elec- 
tromotive forces , he bases this assertion on the ilieorem that in 
an Unlimited medium unclosed electric currents have no magnetic 
action It IS hard to see how this propo'-itinn tan be true, for 
the current through any area is mca'^ured by the line integral of 
the magnetic force round the boundary of Ihc area ; but if the 
magnetic force is everywhere zero, then the line integral of it 
round any curve must vanish, and thus Ihe current at any point 
must vanish. The proposition Is baserl un reasoning of the 
following kind the force bctw'cen an eicctnc point (by an 
electnc point he means a point from which clrctncity is stream- 
ing, in fact what 19 usually called a source) and a magnetic pole 
must by symmetry be aloirg the line joining them. But a mag- 
netic pole of any size is always accnnipanied by one of the 
opposite sign, and the two form a vector (|uantiiy , and we think 
from the relation that one pole neoessanly bears to another, it 11 
not safe 10 reason about it as if it were a purely scalar quantitpr, 
Prof. Rowland himself acknowledges what is equivalent to this, 
for after saying that the force due to the unclosed currents on 
each pole of the magnet la zero, yet he says there is |>robably a 
force on the magnet as a whole tending iu place it acroES the 
currents. 

Although we think that the reasoning given for the assertion 
that the action is not between magnets aurl cunents, iiui between 
mHgnets and electromotive forces, is 11. ^ati faciory; ^et we 
think that, undemlood m a certain sen^**, ihe ))t >)^iosition is 
mathematically true For we can prove diretily lr *ni the ordi- 
nary expressions for the magnenc action 1 currentt, that if we 
have a source and a sink of equal inir-nsities (4irfff) placed 
close together, the magnetic action of ihe current' produced is 
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the ume u that due to a current of strength m flowing aloog 
the short line joining the source to the hink Now the current 
at any point produced by a iiouice and sink placed cln<(c to- 
gether at a distance i/s, ih exactly the same as the magnetic Force at 
the same point produced by a magnet joining the •^ourcd and 
Binkj whose moment is and direction of magiietiution 

along the line joining the source and *^1011. Hence iF Me have 
any system of currents in the field, and find by the ap|<Jication 
of the methods given by Sir W. Thom-snn in Ins puper 011 
Inverse Problem'. the di* tribntion of magnetism which uould 
produce a ma^etic field i^uch that the magnetic force at any 
point was equm in magnitude and direction to the current at the 
point, the magnetic action of the system of current', u ill by the 
proposition just stated I'le the same os that due to currenis m hose 
mtensity and direction coincide uith the intensity and direct ion 
of the magnetisation producing the said magnetic field. Ihus 
instead of currents occupying the whole of the medium, we have 
only to consider currents cccupying a limited purtion of it 
Thu IS, we think, all that can fairly stated about this pmnt, 
and It will be seen that, to say the least, Prof Kou land's s atr- 
menfc that " the action in such a medium reduces itself to an 
■ctian between magnets and electromotive forces instead of 
between magnets and currents," is not a clear way of putting it 
Prof Rowland in this part of the subject inln duces a new term, 
viz , magneto motive force ; this is a force supposed to exist 
between two magnetic poles so ai^ to cauiic the same number of 
lines of induction to pass between the points as to flow out of 
either of them , it is proportional to the magneti-alion, and 
■cems only introduced for the sake of making more evident the 
fact that currents are related to electromotive forces like In ea of 
luduction to magnetisation, or with the new terminology to 
magneto motive forces. Tins was pointed out by Maxwell in 
hi4 paper on ** Faraday’s Lines of lurce” published m the 
Cambridge Transactions for 1856 

The last part of the paper, which u also the most interesting, 
contains the explanation, by means of the new action discovererl 
by Mr. Hall, of the magnetic rotation of the plane of pciIanNa- 
tion of light By adding to the old expression of the electro- 
motive force a term rcjiresenling the force discovered by Mr. 
Hal], Prof. Rowland obtains an expression for the rotatiun of 
the plane of polarisation of exactly the same funn as the one 
given by Maxwell m g 829 of the "Electricily and Mignetisui ” 

J J Thomson 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. — I'he report of the Botanic Garden Syndicate 
states that during the past year valuable additions huve been 
made to the collections of ferns and orchid'., and many choice 
stove and greenhouse plants have been received 'I'he collection 
of hardy, herbaceoU'., and alj me plants ha.s been mudi in- 
creased, and the rockery furnibh^ with many raie alpine 
species. The genera Iris, Narcissus, and Hellcborus have re- 
ceived special atteiitiiin During the year, 1594 labels hnvc 
been wmlcn in large letters 'Ihc curator, Mr Lynch, has 
extended the correspondence of the Gardens with botanic gar- 
dens, nurserraien, and private cultivators : 2600 plants have 
been received, and 1285 imckels of i-eeds 

In consequence of the decision of the Duke nf Devonshire in 
favour of the legality of the recent vote of the Senate admilting 
w omen to the Previous and the Tripos Examinations, the first 
lists in which the names of women who have passed the Previous, 
and any Tnpos Examination, have appeared in the University 
Reporter. In the Natural Sciences Tripos, Part i. Class 2, is the 
name of Mi«^s Aneby of Girton In the Previt us Examiimtion 
twelve Girton students and two Newnham •'tudents have parsed 
in one or more parts of the rxaniination, 

Local Lkctuhes — In spite of the removal of several im- 
portant districts from the scope of the'-e lectures by the establish 
ment of local colleges, the numbers allcndmg lectures dm mg 
the past winter have been 4369 as agaia>t 3009 m ihe piecrdiiig 
winter ; and the reduction m numbers is due to the absence of 
the South V/ales centre from the lists, the Syndicate having 
been unable to make adequate Arrangements for this district, 
owing to their engagements elsewhere. South Wnlcfi is again 
to be vigorouiily worked in the cominf* sesJion. Dr, R. D. 
Roberta of Clare College has been appointed Aosistanc Secretary 
for tbe purposes of the local lectures. The cour^ci. of lecture^, 
on physicar science lubjccts m the past winter have included Mr. 


Teall's on Early Man in Western Europe, and the Ongiii of 
Rocks and Scenery of the British Isles at Nottingham and 
Derby, Mr J E Marr's on Geology at Carlisle and Penrith, Mr, 
£. Carpenter's on the Science and History of Music at Nothng- 
ham, and on Light at Che^itcrfield, Mr. Carr Robinson on Gases 
and on Chemistry at Hull, and by Mr H. N. Read on Botany 
at the Crystal Palace 


SCIENTIFIC SERIALS 

yournal of tkt Fiankhn Institute, June. — The flight of birds 
and the mechaiiiLal printiples involved, by A C, Campbell. — 
Recent advances in phutugra['fay, negative and positive, by J 
Carbult. 

Journal de Physiqut, June — On registering apparitui for 
atmospheric electricity and terrestrial magncLi m, by M. Ma^^cart 
— On radiophony (ihird memoir), by M Mcrcadier. — On thecon^ 
IracLion of galvanic deposits and its relation to Peltier’s pheno- 
menon, by M. Buuty - Frujection of the Li^sajous figures with 
dilferences of phase variable at will, by M Crova. — Production 
of elecinc currttils in any system of fixed conducting w irea, by 
M. Brilloum 

RmU Ishtuto I omhnrdo di Sam se e Letter f Rrndiconti Vol. 
xiv fast, viii -IX — On the que&tiun whether Amencan vines may 
be imponed frcjm ]ihyllfixen^ed or suspected districts without 
risk, by Count Trevisan. — Difference of longitude between the 
nh'.ervalories of Genoa, Milan, Naples, and Pnthix, by Prof 
CeJona — On the slocking of Italian lakes with fishes, by Prof. 
Pavesi .md Dr Siilrer. — Toradelphia of a scorpion, by Prof 
Pave^i — Monstrosity of a freah-watcr Crustacean [^daeus fiuvt- 
atxlts), by Prof. Maggi — Cremation and legal medicine, by Dr. 
Bifli. 

Rtvista Scu nit fit o-lndiistr tale. No 9, May 1 3— Two new 
applications of Ihe electric light, by Prof Fcrrini .—Mercury 
air-pump, by S Serravallr. — New method of qualitative 
cheuiical analysis, by L Maun. 

Alti della R. Atcademta dei Lincti, vol v. fasc. 12.— Deaerip- 
linn of u terrestrial Irom^e which occurred in 1436, by 5 
Blasernn. 


SOCIETIES AND ACADEMIES 

J ON DON 

Royal Society, June 16 — “ On the Reversal of the Lines of 
Metallic Vapours No VIII. (Iron, Titanium, Chromium, 
and Alunjinium )” By Prr fessors Livelng and Dewar. 

In then last coinmuiiicaiion on this subject -the authors ob- 
served that iron intioduced as metal or as chloride into the 
electric arc in a hme crucible in the way which had proved buc- 
cessful in the case nf many olher metals, gave no levrrsals. 
They succeeded however 111 reversing some ten of the brightest 
lines of iron, mobtly 111 the blue and violet, by passing an iron 
wire through one of the carbons, so as to keep up a constant 
fupply of iron in the arc. Considering tbe great number of 
iron lines, and that so many of them arc strongly represen'ert 
among'^t the Fraunhofer lines, it seemed somewhat surprising 
that It should be difficult to obtain a reversing layer of iron 
vapour ill the arc inclosed in an intensely heated crucible. A 
like rem.'irk might be made respecting litHTimni, which is almost 
as well lepre'^entcd as iron in the Fraunhofer linea, but has 
heretofore given uo rever^alc Almost the same might be ^aid 
of chromium, except that the number of cbromiuui lines is so 
much less than than that oF either of the other two metals 

They have since found that most, 1/ not all, of the strong lines 
nf ihej^e three melaK may be ^cvc^scd by proper management of 
the aliuosphere and supply of metal in the cnicible Indeed 
with regard to iron the method employed with other metals was 
successful so far as the ulti a-violet rays were concerned, though 
it failed for less refrangible rays. When iron has been put into 
the crucible through vhich the arc of a Siemens' dynamo elec* 
trie machine is passing, and ihcn fragments of magnesium 
dropped in from time to (imr, 1no^t of the strong ultra violet 
lines of iron are reversed. The mognesiam seems to i>upply a 
highly rcdncibg atmosphere, and to some extent carry with it the 
iron vapour. It also produces h good deal of continuous spec- 
trum, at least in certain regions, and against tbiH the iron lincji 
■re often depicted on Ihe photographic platei sharply reversed. 
In this way the authors have observed the reversal oi the strong 
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icoB Uaes abMil tha fioljir lines L and M, four strong lines below 
N| tbe line 0 , all the Etrong lines from S| to U inclusivei and 
two UroBg group! btill more refrangible. 

potBosium ferrocyanide introduced into the arc instead of 
nagneHiuB gwee a reversal of the same lines as are mentioned 
In the foregoing paragraph 

Iron wire fed in Ihrouch a perforated pole gives reversals of 
the highest group (wavc-Tcngth 2492 to 24B0), but with the lines 
so much expanded as to form broad absorption 'bands instead of 

UMf. 

With a vertical arrangement of the carbons and a stoat iron 
wire in the am of the lower (positive) carbon, many more lines 
IB the nslble part of the spectrum are seen expanded and re- 
vened. This effect is sometimes enhanced by leading into ibe 
orucible through the upper carbons, which 11 perforated for the 
parpoie, a very gentle stream of hydrogen gas , the stream must 
be no more than u just hufiicient to givd a tiny flame at the 
the month of the crucible , a stronger stream diminishes the 
amoont of metallic vapour, prohaldy by its cooling action, and 
leueoa the effecL By this treatment some of Che strongest lines 
qI koB remain revers!^ for some lime, the weaker lines are seen 
to expand and be reversed for a few seconds at a time, when, 
Froni a change in the intensity of the current, or some other 
reason, a larger amount of metal is volatilised and shoAS itself 
by burning in brilliant sclntillaLions at the mouth of the crucible. 

A List of the iron lines reversed, 136 in number, designated 
by their approximate wave-lengths, given in the paper. < 

When the perforation of the lower caibon is hlled with ^ 
Litaninm cyanide instead of the iron wire the titanium lines come I 
out very brilliantly and steadily, and many of them, especially 
in the green and blue parts of the spectrum, are expanded and 
rever^^ A list of twenty-nine lines observed to be reversed is 
given in the piper 

In the case of chromium, introduced into the crucible either 
a& oxide or as bichromate of ammonia, there were no rcvcrNals 
until a gentle current of hydrogen or of coal gas was led in 
through the perforalcd carbon. This brought out the triplet in 
the green, wave-lengths 5207, 5205, 5203, sharply and steadily 
reverbed, and likewihe the three strong hues in the nidi 'o, w^ave- 
lengtha 4289, 4274, 4253 , also a triplet near N at wave-lengths 
about 3578, 3593, 3606, apparently coincident with strong lines 
in Cornu's map of that port of the solar spectrum, and a rather 
strong double line ju'it below O at about wave length 3446. The 
reverisal uf another chromium line at about wave-length 3217 is 
doulitrul, A tnplet at wave-lengths 2799 8, 2797, 2794, is more 
easily reversed than any other of the chromium lines This 
triplet Is generally strongly developed ^shenever a compound of 
chromium la introduced into the crucible, so that the authors 
conchulc that it is due to that metal, but it is sometimes visible 
in the photographs when other chromium lines are not seen. A 
still more rcfranorible chromium line, wave-length about 2779 6, 
Ls also frequently reversed by a gentle current of hydrogen. 

The two aluminium lines near S are frequently reverijed when 
a fragment of the metal is dropped into the crucible, the less 
refimngible line, wave length 3091 5, being more strongly 
reversed, and continuing reversed for a longer time than that at 
wave-length 3080*5 

Cbemlcnl Society, July 16,— Prof, Roscoe, president, in 
the cbair.— The following papers were read ■ — On the isomciic 
acids obtained from eoumann and the ethers of salicylic aide 
hyde, by W. H. Perkin. The author has studied the action 
of various agents on these bodies The a body (from eoumann) 
li convened into the B body by heat or light In general the 
effect of chemical action on the a acid is to convert it into the 
lame compound as that yielded by the B body Bromine forms 
an exception, and two isomenc diMvimidea were obtain^. The 
author conclude! that aa the a body hu a lower boilmg-pomt, 
deniity, refractive index, and u less stable than the B xcid, it is 
mbaole that iti moleculei are farther apart and that the 
difference of dlitanM ia probably between the radical and tbe 
hydroxyl. The derivadvea from propionic and butync coomarin 
were studied.— Notes on naphthalene derivative, by H, E. Arm- 
strong and G. Lowe, The authors have contuiuea their investi- 
gations fls to the action of sulphuric acid ^ naphthalene, and 
confirm their previoui statement that three and not two diaul- 
phonic acids may be obtained. An isomeric d naphthoUulphouio 
acid was prepared by disaolving B imphthol m cold concentrated 
^ sulphuric acid.— On the synthesis of ammonia, by G. S. Jtrtinsoo: 
The author reasserts that pure nitrogen, free from nitric oud^ 
when passed with hydrogen over spongy plattnunii fomi 


ammonia. If however the nitrogen be previou^ passed through 
led hot asbestos no ammonia is formed. This indicates ihe 
existence of an active allotropic nitrogen analugous to ozone. ~ 
On the alkaloids of nux vomica, by W A Shenstone. The 
author has prepared pure brucine, but concludes that the so- 
called Igasurin has no existence — Notes on photographs of the 
ultra-violet emission spectra of certain elements, by N. 
Hartley. — On the sulphates of aluminium, by S. U Pickering, 
— On two new oxides of bismuth, by M M. F. Muir, Bi^O^ and 
B14O7, prepared by the action of aqueous potassium cyanide on 
a hot nitric acid solution of bismuth nitrate. 

Royal Microncopical Society, June 8 — ^The president. 
Prof P Martin Dnncan, F R.S., in 'the choir. — Eleven new 
Fellows were elected and proposed —Prof Paul Rcinsch 
attended tbe meeting and exhi luted specimens of Ihe vegetable 
forms found by him in the Coal measures — The president read 
a paper on some remarkable enlargements of tbe axial canal in 
siion^e spicula and their causes, accompanied by drawings on 
the blackboard. Nearly all the spicula obtained horn specimens 
of very deep soundings off Japan were found to have the normal 
axial canal enlarged in a momUFonn or conoidal manner, 'pro- 
ducing very elegant results. The spicula were of seven or eight 
kind'll and were mature The enlargement was found to be 
invariably accompanied by an open cimdition of the axial can il 
or by penetrations, cylindrical m outhne, from without, down to 
the canal. The penetrations were shown to be connected with 
an organic body resembling the zoospores of an AcAfya, and 
granules, organic in nature, were observed within the enlarged 
canals Thinning and solution of the spicula, the result of these 
organisms, were considered, and admitting the influence of great 
pressure, the president stated thnt be had never seen anything 
whi^h led him to believe that there was free carbonic acid gai in 
the ocean — A note was read by Dr Savage colling attention to 
the changes which took place in nervous tissues in the process 
of hardening. — Mr, Holmes read a paper on a new Bnlish Algj, 
specimens of which were exhibited — Ihscussions also took place 
on the value of swinging sub-stages on the motion of diatoms — 
Dr Maddox exhibited some micro -photographs of diatoms, and 
Mr Pow ell demonstrated the aperture of his |-iDch oil-immersion 
objective = [ 47 num ap , the largest hitherto mode. 

Physical Society, June 25 — Prof. Fuller m the chair — 
Seilor Olympio dc Borcelos was elected a member —Mr. Grant 
exhibited an apparatus fur showing the poMlion and direction of 
the curve of zero electro-dynamic induction. It consisted of two 
coils of insulated wire mounted on stands, one being fixed while 
the other was free to revolve round it at a fixed distance,— Prof 
W E. Ayrton explained tbe determination of the refractive 
index of ebonite made by him self and Prof, Ferry. The result 
for oxy-hydrogen light was 1’7, but at the suggestion of Prof, 
Fitzgerald of Dublm this was checked by measuring tbe polarising 
angle of ebonite b/ reflected light. Sunlight was employed in 
these experiments, and different pieces of ebonite. The result was 
I'fili. Professor') Ayrton and Ferry had repeated their former 
experiments, using the electric light and a battery of 70 volts 
h. M.F The result confirmed the one first obtained They 
hod also determined the mdex of refracuon in the ordinary way 
from the red rays, which they observed to pass tbrongh the prism 
of ebonite, Result for , the least refrangible rays 1 '66. Mr 
Boys remarked that one could see better through thin ebonite if 
it was varnished or wetted than when untreat^ — A letter was 
read by the chairman from a sub-committee of the Bniish 
Association mvitiDg the mVmbers of the Society to send exhibits 
to the jubilee meeting of the British Association at York. 
—Dr. James Moser read a paper on the microphonic 
action of Eelcnium cells, in which he argued that the action 
of the selenium cell in the ^photo phone was that of a 
microphonic contact or had jomt Ixtween the metil elec- 
^trodes or metal plates of the cell and the selenium. Tbe 
heat rays of the photophomc beam caused the jomt to expand 
and contract ; hence the variation m the current j^aasing through 
the receiving telephone Dr. Moser bRo exhibited a piece of 
selenium which increased, not diminished, in electric reU'^Unce 
when light fell upon it. He further showed a itudanl Darnell 
cell of the gravity type, which oonsuted of a gUa» vessel con- 
taining the copper plate at the bottom immersed in snlphate of 
copaer solution, and the zinc plate at the top immersed in 
luipnate of zinc solution, and a dear bne of demarcation between 
these solutions was prodneed by auBpending an independent 
piece of tine midway tetween the plates, so as to decompose oil 
the shlphote of copper which diflhsed upward to tiiat jTohit. 
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Prof. Mcleod uld that he bad produced the same resalt by sur- 
round iiif the line plate with a caffe of copper wire connected to 
the copper plate. Copper deposited on the cage and the cell 
was in constant use. Dr. Lodge said that arrangement would 
not however reive ai a standard of electromotive force, because 
all the copper plate should be m the copper solution. In hih cell 
the copper and solution are both in a test tube immersed in the 
Tine solution, and difTusion has to take place up this test-tube 
and down the cell so as to enter a second tute, open at the 
bottom, in which the «nc is placed. — Dr Guthrie showed a new 
experiment to the effect that when a magnet is suspended over a 
disk of copper and the disk is rotated the magnet is repelled 
upward The npenment was shown by su<^pending a horse- 
shoe magnet from one end of a scale beam, counterweigh ted. As 
a possible explanation he suggested that the vertically-resolved 
force of the induction- enrrent before the magnet might be 
greater than that behind the magnet — The Secretary read 
a paper by Prof. Balfour Stewart and Mr W. Strode, 
on results obtained by a modification of Bunsen's calori- 
meter described to the Society in January last year. With 
a new instrument mode by Casclla they have determined the 
mean specific beat of iron to be o 1118, and that of sulphur 
0'i756j the true values being given as o' 1138 and o 1776 The 
advantage of the method is its simplicity, and the Fact that very 
small quantJlicfl of the substance may be u^ed. — Dr. Lodge then 
explained experiments by Mr Sutherland, showing that a D smell 
cell keeps it*. E.M F very constant when heated, because the 
thermo-electric effect at the junclion of the 2111? wilh the soluiion 
18 balanced by that at the junction of the copper with ihe solu- 
tion After remarks by Dr, Moser and Prof. Perry, the Society 
separated until November next 

PARIS 

Academy of Sciencei, June 20. — M. Wnrtz in the ch.iir — 
The following papers were read '^Observatuins on the simul- 
taneous reduction of two bilinear form.s, by M. Jordan. — On the 
preparation of aldul, by M. Wurtz.— l^nsh diNcovery of native 
sulphur in the ^oil of Fans, by M I)aubr^e. Thi^ occurred 
during the laying of drains in the me Meslay, Ibe case '^ecms 
very similar to that previously recorded. — On a new theimo- 
naph, byM, Mercodicr The instrumenl consists of a cylm- 
dncal brass reservoir prolonged into a ca[)illary tube of red 
copper, which opens into a Pourdon lube, The whole is filled 
with oil, and closed The dilatation or coniractioii of the oil 
With varying temperature affects ihe ciirvaiurc of the Bourdon 
tube, and thereby a recording lever Two such in&liuments may 
be used sinialtaneously to give the curves for a deep and a 
penplicnc part of the tody It is proved that in vaso-motor 
disorders the animal temperature undergoes variations in opposite 
directions in the central and penpherit parts. Inanition cools 
both the centre and periphery, while certain maladies seem to 
increase the produciion of heat, for they heat both parrs, — On 
M. Koudaires project of the interior sea , reply to M. Cosson, 
by M de Lesseps — On osseous graftal, Ity M Ollier. He calls 
attention to Mr. MacEwen's success (in Glasgow) in recon- 
stituting a portion of the humeral diaphy&is by means of 
Six cuneiform bony fragments taken from the tibias of young 
children having rachitic incurvations The osseous tissue 
was transplanted complete. I'hc antiseptic method waa em- 
ployed. (A note by Mr. MncEwen describes his m jde of 
procure), — Microscopic phenomena of mu^cu]a^ contraction , 
tmnsvcrsal stria tion of smooth fibres, by M. Kouget It li 
demonstrated that this stnation (which occurs only m the stale 
of contraction) is due to the fibre when it contracts getting 
folded on itself, and then presenting alternate projections and 
depressions. The hbre-cella in polarised light are uniformly 
bi-refringent In the smooth state, but m the state of contraction 
they show in the dark held an alternation of bnght and daik 
binds. It LS shown from smooth fibres of the adductor- 
muscle of the valves in a cephalous molluACfi killed by heat, that 
a fibre '^hich has lost all contractility may still acquire all the I 
peculiarities of structure and optical characters of striated hbres, 
if any cause produce In It fine and regular fulds — On the thermal 
laws of the exLitatlve spark of condenser-, by M, ViHan, The 
heat devcloftfd by this spark (which is ihat prpiduced against the 
exciter) IS proportional to the quantity of elecincity mulnpliedby 
the eircfnc tbiekneas, or it ii proportional to the quuntity of elec- 
tricity fui the fall of potential — On Ihe heat of formaiioD of oxy- 
chloride 11* calcium, by M. Andr^, — Action of protoxide of lead 
on alka me icidides, bv M. Ditte. — On the ba^ic carhonatea of 
lime, bv M Kaoult. The Drooertv of hardening In contact with 


water is observed m all basic carbonates obtained by heating 
any lime, pure or not, in carbonic add, and it is this that 
chiefly chiractenses that class of compounds. — Influence of 
concentration of hydrochloric acid on the dissolution of chlonde 
of silver, by MM. Ruyisen and Varenne. The decrease of 
Solubility as the acid is diluted is rapid and regular The 
insolubility seems approximately to be tripled as the titre of 
the acid is halved — Action of arsenic and phosphonc acids on 
tungstafes of soda, by M. Lefort. — Researches on tertiary moDa- 
mmesj action of heat on bromide of alLyltnethylammonium, 
^ M Reboul ^On the mlcrozymaa of chalk j reply to MM. 
Cfhamberland and Roux, by M. B^champ. — Studies on the coal- 
formation of Commentrv , its formation attributed to transport 
in a deep lake, b^ M Fayol He here criticises adversely the 
theory of primitive honzontality of the deposits with general 
subsidencrs of the ground. The natural explanation is transport 
without subsidence Important industrial interests depend on 
arriving at an exact theory of formation of coal strata — M. 
DaubrJe presented the first volume of Annah of the School of 
Mines of Ouro-Preto, sent by the Emperor of Brazil in name of 
M Gorceix. This describes some of the mineral riches of 
Brazil. — M. Tahourm communicated a project for the clectnc 
light . he would jdace in the pedestal supporting the carbon! a 
small magneto-elcLtric machine dnvtn by the force of w ater In 
pipes, or by compressed air, or by descent of a weight. 

Vienna 

Impenal Academy of Sciancci, June ly.—L T, Fltzinger 
in the chair — T, Lxner, examinations into the localisation m the 
cortex cerehn of man — A. Rollelt, on the action of salts and 
sugar on the red- blood corpuscles — L. Boltzmann, contributions 
to the theory of viscosity of gases. — On some theorem « relating 
to heat-equilibnuni, by the same — Ign. Klcmencic, on the 
deadening vibrations of solid bodies in liquids.— Dr K Fnesaefa, 
on the transits of Mercury and Venus in 18S1 and 18S2.— G. 
Habcrlandr, on the collateral vessels m the leaves of ferns — -T. 
Herzig, contnbuiions to the knowledge of trigenic acid, — A note 
on cyanunc biuret, by the same ^11 Furth, on berberonic acid 
and the products of its decomposition. — G. Goldschmidt, on 
some new aromaLic hydrocarbons. — C Senhofer, on the direct 
action of carboxyl groups on phenols and aromatic acids. — C 
benhofer and F. Salay, on the action of hydroquinone on potas- 
sium dicarbonatc. — C. Brunner, on the action of tolu-hydro- 

3 uinone on potassium dicarbonate. — T. Zehenter, on some 
envates of n-dioxybenroic acid — D. T Woldrich, second 
report on the diluvial fauna of Zurlawitz near Winterberg 
(Bohemia) — T. Pernler, on the daily and yearly course of atmo- 
spheric picssure on mountain summits and in Alpine valleys. 
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BURMEISTERS MAMMALS OF THE 
ARGENTINE REPUBLIC^^ 

Description Physique de la Rlpubltqut Arj^enttne d\iprh 
des observation^ personnclles et /transires. Par Le Ui 
H Burmeister Traduite dc P Alleraand avec le concours 
de E. Daireaux. Tome III. Aniiiiaux Vert^brds . 
premiere partie, Mammifdres, vivants et dteinls Royal 
Svo (Buenos Ayres P E 0001,1879) 

T he veteran naturalist, Dr. Burmeister, has devoted 
the third volume of his great work on the Argentine 
Republic to an account of the Mammals, recent and 
fossil, of his adopted country. As regards the latter 
senes it is well known how long and how labonously the 
author has worked on the extinct Mammalian fauna of 
Buenos Ayres, 4ftid what excellent results have followed 
on his investigations. The suinmanes of his various 
memoirs on this subject contained in the present volume 
will therefore be much appreciated by those who may 
not have leisure or opportunity to refer to the originals, 
and will be especially useful m bringing the chief results 
already arrived at in a convenient shape before future 
explorers. Although so much has ah eady been done in 
this direction, there are few countries in the world that 
still ofTcr such a promising field for the palicontologist as 
the pampas of the Argentine Republic, where m certain 
spots bones of Megatherium^ Olyptodon^ Macrauchema^ 
and other extinct monsters seem almost to strew the 
upturned soil ^ 

As concerns the recent Mammals of Buenos Ayics, Dr 
Burmeister has also given us a very useful work, the only 
previous available authority on the subject being the 
summary of the MammahFauna contained in the same 
author’s second volume of his well-known ** Travels’’ in 
the Argentine Republic, which is neither so full nor so 
complete. But wc fear there 15 also still much to be done 
before this branch of the subject can be deemed to be 
satisfactorily known, and that Dr Burmeister has not in 
every case made himself acquainted with the most recent 
investigations published upon se\cral points. 

In the first place, as regards the general arrangement of 
the Mammalian senes, Dr. Burmeister will forgive us if wc 
point out that he 15 a little behind the age The Cuvierian 
division of the class into '' Unguiculata," Ungiilata,'* 
and Pmnata '* was no doubt most in vogue thirty years 
ago, but we cannot agree with our author that it is still 
adhered to by *'la plupart des zoologistes modernes.” It 
is certainly strange to zoologists of the present day to find, 
in a work dated 1879, the Marsupials located m the centre 
of the placental senes, and the Seals divorced from the 
other Carnivores. Again, on referring to the accounts of 
the more obscure groups of Bats and Rodents, we find a 
disposition to quote from Renggcr and the " Voyage of 
the instead of giving particulars obtained from 

modern specimens. Surely the Muse^FubliQo of Buenos 
Ayres must have a well-arranged and properly-determined 
series of the native Mammals, whence particulars respect- 
ing their ranges and vanations might have been taken 
The recent Mammals of the Argentine Republic, 
according to Dr. Burmeister’s enumeration, axe about 
Voi. xxiv.— No. 610 


112 in number. Of the Quadrumana only four species 
intrude into the northern provinces, where alone forests 
arc met with, the American monkeys being exclusively 
arboreal in habits Of Chiroptera T)r. Burmeister allows 
twenty species, but there arc doubtless more to be dis- 
covered when the fauna is worked out The Fer® are 
twenty-one in number, embracing the jaguar and puma, 
both of which extend all over the Republic, and five other 
smaller species of Felis^ besides seven different dogs of 
peculiar types Five opossums of varying sizes constitute 
the M.iisiipial fauna of tlie Argentine Republic, and are 
succeeded in Dr. Hiinncister’s classification by twenty- 
seven Rodents — here, as is usual, except in Australia, 
the most mimcioiisly represented order of Mammals 
Amongst them are the two most characteristic animals of 
the Argentine pampas- the Patagonian cavy {Dohchotis 
patachonua) and the Vizcacha {Lagosfomus trichodaC- 
(ylus\ whicli are spread over the whole Republic The 
recent Edentata are represented by seven armadillos and 
two ant-eaters— a feeble remnant of the huge monsters of 
the same group that once existed m the country Amongst 
these the most remarkable is the Pichy-ciego {C/ilafnydo- 
phorus tf found in sandy dunes of San Juan and 

Mendoza, of which, and its singular habits, Mr. E. W. 
White hAS lately given us a mout interesting account ^ 
This diminutive biirrowfng armadillo is indeed one of the 
marvels of the class of Mammals Such aic iti fodient 
powers, says Mr White, "that a man has scarcely time 
to dismount from his horse before the creature has buried 
itself to the depth of its own body.'* 

In Ungulates, like the rest of the neotropical regions, 
the Argentine territory is poor Dr Burmei-ster enume- 
rates only ten, of which one-half are deer of the Amencan 
type Cariacus Besides these there are only two lamas, 
two pcccancs, and the ordinary tapir of the lowlands 
{Taptsus suz/iui), which occurs in Tucuinan and Cor- 
rientes, and concludes the terrestrial Mammal-fauna 
Amongst the marine Mammals or " Pinnata,’’ with which 
Dr lUirmeisler, following Cuvier, concludes his list, are 
included two Seals and fourteen Cetaceans One of the 
former {Otana jubata) 13 well known in this country from 
the living examples m the Zoological Gardens 'J he latter 
have as yet been but imperfectly studied, and several of 
the species mentioned appear to be rathei doubtful 
An atlas, intended to accompany this volume of Dr 
Burmeister’s importajiL work, is announced to appeal in 
Itvraisons at a later date, 


, THE ARABIAN DESERT 

Gleanings from the Desert of Arabia By the late Major 
R D Upton. (London ; C Kegan Paul and Co , 
1881,) 

T he author of this volume was an enthusiastic ad- 
mirer of the Arabian horse, and seems to have 
visited the Arab tribes in the neighbourhood of Aleppo 
and Damascus with the single purpose of seeing and pur- 
chasing high-bred animals and acquiring information 
about the breed. The narrative part of the book is not 
furnished with dates, but from incidental remarks it ap- 
pears that Major Upton was at Aleppo in 1S75 and at 
Damascus in 1S78. On the former occasion he journeyed 

> ifroe. ZoqI. Soe. xBBo, p B, Hotel on Cklamypkorui iruncmiia^** by 
E. W. Whit^ TXS. 

L 
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Mitwtrd as far as the Euphrates, but does not seem to 
have descended below Balis, or to have ever been more 
than two days' journey from Aleppo. On this tour the 
traveller was mainly among half-settled tribes, and at the 
season of his visit the great hordes of pure nomads who 
sometimes pasture their flocks in the district had with- 
drawn to the south. Of the author’s excursion from 
Damascus he gives no topographical detail. It was simply 
a visit to an encampment of the Eastern Anazch. 

From the limited range of these j'oumeys, and from the 
fact that the writer made no exact observations except on 
his favourite subject, it will readily be understood that 
the book has little merit as a record of travel, Except in 
the matter of horseflesh. Major Upton merely describes in 
the loose mannei of the amateur traveller whatever hap- 
pened to amuse or strike him as he moved from place to 
place He 15 neither an archeologist nor a naturalist ; 
and though there is no doubt a great deal still to be 
learned about the less public customs even of the Arabs 
of the Syrian desert, who have been often visited by good 
observers, it is not surpnsing that Major Upton adds 
nothing on this head to what has been given to us by 
Buickhardt, and more lecently by Lady Anne Blunt and 
her husband. Some facts may perhaps be gleaned from 
the remarks upon individual tribes and families, but even 
here the book is inferior to Lady Anne Blunt's " Bedouin 
Tnbes,” while the proper names are printed in such an 
inaccurate transcnption that they must be used with 
caution 

Of the three parts into which the volume is divided the 
first and a small part of the second arc personal narratiie 
The main bulk of the second part should have been alto- 
gether cancelled, for it consists, not of gleanings from the 
desert, but of gleanings from Pococke's “Specimen” and 
the extiacts from Abulfeda printed at the close of 
White’s edition of that work The author, whose cre- 
dulity is displayed in the earlier pages of the volume by 
an excursus on the Great Pyramid, based on conversations 
with a missionaiy of the Pyramid religion whom he met 
going out to preach to the heathen, accepts the whole 
mythical history of Arabia as sober fact, and as he has a 
theory that it thiows great light on the parallel history of 
the Arabian horse, we aie treated to some eighty pages of 
abndgment and excerpts from Pocockc (generally with- 
out acknowledgment of the source) Unhappily, Major 
Upton's knowledge of Latin is that of a backward school- 
boy He frequently misses the meaning of his author, 
and, to make matters worse, the book has been so care- 
lessly revised for press by the friend who undertook to 
superintend the posthumous publication that tnquti 
Jalali^ddtnus becomes tnqutb Jalabd da^nus^ El Makin, El 
Maka, and so forth, while the words lingua Arabtua qua 
loelUus d€sccndiss€ Akoranus dicttnr^ with the marginal 
note in Alcor Sur. XVL become “the Arabic language in 
which the heaven-born Alkoran is said to be descended in 
Aik ” The author is not stronger in Arabic than in Latin, 
as may be judged from the fact that he derives HijAz 
from Hajar, a stone^ and Kheil, the genenc name of the 
horse, from the pigment Kohl, No reliance therefore can 
be placed on the transcription of Arabic words, and here 
again errors of the press have conspired to produce resuks 
truly appalling, Of the names of the seven mares of the 
prophet, for example, not one is quite correct, and the 


errors include such monstrosities as Sekb for Sekb, Sizes 
for Lizdz, Half for Lakhiq. In bnef, everything that our 
author derives from books, and all the historical and 
geographical speculations which be is so fond of, are ab- 
solutely worthless This blemish affects even the third 
part of the book, where Major Upton deals with his proper 
subject, the horse. For his actual observations on the 
strains of pure Arabian blood are hopelessly entangled 
with fabulous legend and baseless theories. It la to be 
observed, moreover, that he admits that his own reading 
of the information derived from the Anazeh did not 
always accord with the views of the friend who accom- 
panied him on his journey, an inhabitant of the verge 
of the desert, and long familiar with the Bedaween Yet it 
is dear that Major Upton’s knowledge of Arabic was by 
no means sufficient to enable him to take up an indepen- 
dent position m such matters. Like most men with a 
hobby, he had a theory to which facts must bend. But what 
a theory I Nothing less than a mythical history of the 
Arabian horse, the purest stiains of which he traces back 
first to the time of David, when “ the horses of his ances- 
tors were entailed on" Rabi'atu-'l-faras, and then to 
Salam^n, the fourth in descent from Ishhnael That all 
authentic notices of the horse in Arabia point to a com- 
paratively late introduction of that quadruped is of course 
indiflferent to our author, who presumably had never 
heard of the researches of Hehn, Guidi, and others in 
this field 

Probably no European except Mr Blunt can speak 
with real authority on the complicated subject of Arabian 
horse-breeding Major Upton however Lakes no notice 
of what Mr Blunt has written so well and fully on the 
topic, and on points where the two accounts diverge the 
uninitiated will hardly fail to prefer the clear and lucid 
statements of one who saw far more of the desert and is 
not biassed by theory Lovers of the horse will however 
pel use with interest Major Upton’s notes on the charac- 
teristic features of the Arabian breed illustrated by 
descriptions of individual animals 

W. Rodertson Smith 


OUR BOOK SHELF 

Easy Lesions in Botany^ according to the Requirements of 
the Revised Codcy 1 88o By the Author of “ Plant Lif? ” 
(London . Marshall Japp and Co , iSSi.) 

Neither better nor worse than the innumerable other 
little books of the same kind The morphological part 
consists of the usual enumeration of descriptive terms, 
with coarsely- executed diagrams. The histology and 
physiology are very weak The cell-nucleus is deRned 
(p 27) to be “ a portion of the protoplasm denser than the 
rest," which may or may not be the case, but we are 
further informed, which is a more doubtful statement, 
that " it IS this part of the protoplasm which grows “ 
The following is at any rate a dogmatic way of stating the 
facts — “ By the addition of nitrogen and sulphur (taken 
up in water by the roots) to the constituent parts of starch, 
protoplasm has the power of forming albumenoids ” (ji c). 
If this is in accordance with the requirements of the 
Revised Code it only shows what tyranny in science is 
compatible with free institutions On p, 32 we learn that 
carbonic acid gas . . , finds its way . . into the spiral 
vessels, which convey it to the cells of the dbro-vascular 
bundles." Very good ; the Revised Code ought to know. 
But surely as a matter of argument there is a screw loose 
about the following sentence As the store of albumen 
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19 undivided the grain of wheat is said to be Monocoiylc’ 
donous*' (p 42) Not even the solemn name of the 
Revised Code can enable us to digest this without 
distreM. 

Plant- Ltfe^ Popular Papers on the Phenomena of B otan y. 

(London Marshall Japp and Coj 1881 ) 

This is a most attractive-looking book by the same author 
as the dismal little tractate just noticed It might have 
been hoped that it would have made clear some of its 
dark sayings. But they all seem to be ip^ustmvs verbis^ 
sugared over with copious extracts from all sorts of people, 
from Thoreau and Kingsley to Mr Worthington Smith, 
Dr Masters and Mr. Darwin. On p 30 we have "The 
carbon absorbed from the air is combined with the cell- 
sap and forms a substance called starch." which is even 
harder doctrine than anything in the “Easy Lessons." 
Much IS said about Equisetaicce and the hygroscopic 
movements of the elaters of their spores. An unfortu- 
nate iTUcroscopist is quoted from Sue nee Gossip of such 
a remote date as 1S78, who is of opinion that “the ulti- 
mate cause of this movement is quite unknovvn . , 
most probably it Lakes place by the contraction and ex- 
pansion of the cells of which the elaters are composed " 
Of course it is well known that the spores are unicellular 
and the elaters aje simply strips of the spirally torn outer 
cell-wall. The book, with all its blundering accounts of 
Englena (sic), Claydonta (sit), the “lovely CtosteriuffP' 
which “ consists of two cells," and the like, may stimulate 
the curiosity of those who know nothing ot plants to 
know more and better. It is at any rate interesting to 
find that Prof, Schwendencr^s Iichen-theoiy has found its 
way to popular books^ even though it is introduced with 
the remark that “concerning" gonidia “a humorous 
theory was promulgated a few years ago, but met with 
the ridicule it de'served." The book has 148 illustrations 
drawn by the author, which scarcely do justice to the 
“ specially prepared rolled paper " provided for them 

The London Catalogue of British Mosses and Ilrpalus. 

Published under the direction of the Botanical Record 
^Club. Second Edition. (London: David Bogue, 1881 ) 

TH155 IS a handy list on the well-known model of that 
formerly issued by Mr. llewett Cottrell Watson for 
British flowering plants It gives the distribution through 
the eighteen provinces into which Mr Watson divided 
Great Briiaiii for the purpose of ascertaining the range of 
British plants 


LETTERS TO THE EDITOR 

\Th€ Editor does mi hold himself fe sponsible for opinions ess pressed 
by his iOfTfspondentK, Neither can he undcitake to return^ 
or to correspond with the writers of^ rejected manuHftpts, 
No notue u taken of anonymous communications 
Thi Editor urgently requests correspondents to keep their letters 
as short at possible. The pressure on his space is so great 
that ft ts impossible othenvise to ensure the appearance evtn 
of communications containing interesting and net el facts,'\ 

Dr. W B. Carpenter and Mr. W. I. Bishop 

I AM Boriy Iq find that Dr Carpenter is “greatly surprised " 
at my allusion to the efTect which has been ])roduced by the 
cireulatiOD of hm letter to Mr. Bishop^ For in making that allu- 
sion 1 was under the iapression that this letter had been put to 
a use other than that which Dr, Carpenter could have either 
intended or desired. If, as it now appears, 1 was wrong in 
entertaining IhU impressioD, it is needless to say that I am willing 
to apologise for having so far given it public expression , and in 
this case I can only infer that my error Brose*iToiii an unfortunate 
difference in the estimate which we have respectively formed 
touching the scknlific importance of the phenomena which Mr. 
Bishop has displayed. Such physiological and psychological 
Interest as these phenomena present appeared to me to call for 
inveBbgatiati in the orduiary way, i.r. by one or a few competent 
persQiu { it did not occur to me that they were ofio viach<icieiiu6c 


value as to call for such “an asttLinbly of gentlemen" as that 
which met at Bedford hquarc I hcreforr, in writing my report, 

1 took It for granted that Dr Carpenter would have concurred 
in the “regret" which I esprc'.'.cd lhat Ins friendly recom- 
mendation should have been, ns I thought, so far misused by Mr. 
Ihdiop AH to constitute a general ndveriisemcnt to cirntific men , 
and my LxpresMon of regret was thus intended to show that 1 
did nut suppo'^e Dr. CarpenlLT was to be considered inlcntionally 
rcspon''ihle for the cxcuemeni which Mr. bishop has succeeded 
in creating. It would no doubt have been wiiser had I nacer- 
tamed Dr. Carpenter^ views viyion this suhjitt before a'^summg 
that they were ihc same cls my own, ami I do not yt-t quite 
understand whether he considers Mr Hish(ip\ manifestations 
worthy of all the 'iLteniion which they have received. But in 
any case 1 hope that Dr Carpenter will accept as more satis- 
factory an expression of further “regiet," when T say I am very 
grieved to find lhat my .illusion to hib relations with Mr. Bishop, 
nlthoiigli intended as a friendly allusion, docs not appear to have 
met with his approval CEOia.E J. KoMANFi 

Pe W, I Bishop 

Let any one lead caiefully Ih Carpenter's accouidof the card 
trick exhibited tu him by Mr Bishop , let him svippuse that Mr 
liivhop had two packs of cards, the one an oidinary pack for 
exhibition to the com] 'any, and the other a ]iack cnuiaining fifty- 
two cauls, all alike (tlic backs of both ]>ack 5 being of the same 
pattern). lit Mi. Bishop now leiform the trick with cards 
from the Utter ji.ick, and his *^0000^3 can be readily explained. 
But grant that J'fr Bishop had uiily one pack of oidinary 
cards- eve 1 then it is possible lhat tlic cxpl.anatiun M the trick is 
not liard to find 

Dr Car| entei nlJows that lli h p may ha\e known where 
the sclecU'd caul was placed Take Di, Carpenlti’s diagiam on 
p 1S8, and let No ii be the cud known to Mr Bishop, and 
which IS to be finally disco^cied by Dr, Carpenter “Drop 
y(uir left hand cii iny 1 iw you wush taitn away/’ says Mr, 
Bishop to Di CiipcntLi, Suppose, by thance, B, D, and A 
successively dropped on and remoM^d, as in the instance given 
by Dr Carpenter, then the upper pair of row C, then 15, wc 
have 1 1 kft and the trick done. 

Su])po'-e that C is selected fii-t. Mr Bisli jp may now 
assure Dr Lai i-Liiler lhat the card wanted is in that row, and 
lhat he has forLcd Di Carpenter to select it 'Ibe chances arc 
equal thal Dr Caijicntcr will in his next selection drop on that 
pair in row C, which includes ii Should Dr Carjieutcr in his 
thud choice drjp on 11, a mniat conviiicing proof of Mr 
Lashop\ will Cl m]»elhng power will have been exhibited. 

Should Dr. Carjicntcr however drop on 15, Mr. Bishop has 
merely to a k him to put it a'^ide, and luinlng up the icmaming 
card to exhibit it as the chosen ami identified card By a com- 
bination of the two methods of removing and leaving, Mr. 
Bishop can provide for all cases, and can perform a I nek well 
known to schoolboys. 

Di. Carpenter, as 1 ie.id hn letter, tells us how Mr. Bishop 
acted when he himself w'as the subject of the experiment If 
Dr Carpenter can declare thit the rows of cards, pairs of cards, 
and single cardi dropped in wcie m all three experiments re- 
moved, 1 must confess that the lau< of probabilities are against 
me, and dial llieie seems to be strung proof of Mr Bishop’s 
power of wdl-compellmg, a power which, os tar as I have heard, 
Mr. Bishop h is not yet publicly claimed to possess. 

IF Mr. Bishop did not know where tbe selected card waa 
placed, Dr. Carpenter must invent a name for Mr Di^hops new' 
power of discovering a cord, tbe position of which neither Mr 
bishop nor “the subject of the i^iieriment’’ knew. 

We can all regret with Dr, Carpenter “ that Mr. Bishop did 
not offer for like careful testing experiments/' iS.e. 

1 had the pleasure of .'ll tend mg a public performance given by 
Mr. Bishop in Edinburgh, on which occnniou Mr. Bishop, mucfl 
to the entertainment of a crowded hall, exhibited the legerdemain 
byTihlch he hod duped tbe subjects of, I believe, the before- 
mentioned experiments. 

At this enteiiainmeiit Mr. Buihop also showed how spiritualists 
perfomed such feats as knock lUg nails into boards putting 
rmg^s on ficarves. &c , while their hands were lied together 
behind their backs and seenred to a post. Prof, Turner, of the 
University of Edinburgh, explained to Che spectators (no doubt at 
Mr. Bishop's request) that Mr, Bishop setnud to be enabled to 
perfoHn tljose feats by the peculiar conformacton of the bones 
and mnacles — perhaps both— of tui shooldcff and arm. 
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We are roM by new spapcr correspondents that to this physical 
Mr. bishop has added the power of reading and getting 
pictures of liii subjects* thoughts, and now Dr Carpenter endows 
Lm with the power of controlling the wills of his subjects, or — 

may teste — with some unnamed power still mure mysterious. 
To Mr Bishop as the successor of the \A^e''tuiiDster whale or of 
Master Pongo, no one can have the slightest objection. Mr. 
Bishop as a jfrruf scientific phenomenon will, 1 fear, require 
better backing than the caitful of Dr Carpenter, and 

letters of mtrodnetion frtm scientific and medical men in Edin- 
burgh who received Mr Bi'-hop, and in their turn gave him 
letters of intro 'uctmn as a clever conjuror who performed by 
mechanical mean'^ fCiUi of strciigili and agility attributed by 
spintualbts to then Immatciial farmliars 

Thomson Whyte 

Mcrchiston Castle School, FdinLurgh, July 2 

Mind-Reading vcfbub Muacle-Readlng 

Sever A I years ago I had the opportunity of witnessing 
m a piivate circle of friends some experiments on so colled 
“ thought reading," even more striking than those recently 
described in your columns and elsewhere An attentive ob'-erva- 
tion of these experiments led u c to question the accuracy of that 
explanation of the phenomenon with which Dr Carpenter has 
made us so familiar, namely, unconscious muscular action on the 
one side, and uncon scioiiis mukculai iliiicernment on the other 
After making the most extravagant allowances for the existence in 
aome pirsons of a mu-cnkir ‘•ense of prcternaiural acuteness, 
here still remained a large residuum of facts wholly unaccounted 
for on any received hyptilliesis These facts pointed in the 
direction of the existence cither of a hitherto unrecognised 
sensory organ, or of the diicct aclion of mind on mind without 
the intervention of any seme impressions*, huch i^lartUng con- 
cluhiuns could not be accepted without prolonged and severe 
examination, and it was solely in the hope of stimulating inquiry 
among ihose who had more leisure and more fitncBS for the pur- , 
sail than uiysclf that 1 published the brief record of my experi- 
ments which, some years ago, brought derihion and denuncialion 
upon me. As no physiologist came forward to give the subject 
the wide and patient inouiry it demanded, I went on with the 
investigation, and for five years have Jet no opportunity slip 
which would add to the information 1 possessed A letter 
addressed to the asking fur communications from those 

who had witne‘‘scd good illusiraimns of the ** willing game," 
brought me in, at the tune refened to, a llojd of replies 
from all parts of England, and down to the present lime fresh 
cases are continually cniiiing under my notice Each case that 
seemed worthy of inquiry w^as, if posable, vi««itcd and investi- 
gated cither by myself during the vacatiun, or by a friend on 
whom I could rely. It is true that many long journeys have 
been taken and much tune has been spent without a cominen- 
Burate reward, but thi^ w os to be expected Still, after ca ling out 
coses which might or might not have been due to'*iDuacle- 
rcading,” there remained abundant evidence to ennfirm my 
lielief in the insufficiency of Dr Carpcnier’s explanation Until 
this evidence is published, which it will shortly be, and the 
accc'^sible ca^es are examined and reported upon by a competent 
and impartial committee, I smqily oak the public to suspend 
their judgment on this quebtion And to show that thisi is not 
an unrea''Onnble request on my part, I here give a few particulais 
of a remarkable case which reached me only a few months ago, 
and was carefully investigated by uiy>^elf la^t Easter 

A clergyman in Derbyshire has five young children, four girls 
and one boy, aged from nine to fourteen yeais, all of whom are 
able to go through the ordinary performances of Iht willing 
game " rapidly and successfully, without (he contact of the hands 
or of any communication besides the air between the person 
operating and the subject operated on. More than this, letters 
and wurd<4, or naiiies of places, of persons, and of cards, can be 
guessed with promptness and accuracy; the failures in ony 
examination not amounting to one in ten consecutive tnali. The 
failuTC^, 1 am assured by the filher— and there Is no reason to 
doubt hiB veracity— form a fai smaller fraction when the children 
-are not embarrassed by the presence of strangers ; for example, 
the parents assured me that their children, before I arrived, told 
correctly seventeen cards chosen at random from a pack, without 
a single failare, and after that correctly gave the names of a 
dozen English towns indiicnmlnately selected. 1 will however 
only ask attention to what came under my own obBerration, 
which In brief was as follows 


One of the children, Maud, a child of twelve, was taken to 
an adjoining room, and both the doors betinccn fastened 1 
then wrote on paper the name of some object not tn the room (to 
prevent unconscious guidance by the tyes of thobc who knew the 
thing selected), and banded this paper round to those who were 
present. Not a woid was allowed to be spoken I myhclf then 
recalled the child, placed her with her back to the company, or 
sometimes blindfolded her before bringing her into the room, 
and put her in a jiosition where no whisper or other private 
communicaLiun could retoch her undetected. In from two to 
twenty seconds she either named the object I had written down 
(the paper, tif cnur‘c, being concealed) or fetched it, if she could 
dti so without difficulty Each child was tried in succession, and 
all were moie or less successful, but some were singulirly and 
almost invariably correct in their divination of whnt I bad 
written down , what was moie curiou°, the maid-servaiit was 
equally sensitive. This led me to try other experiments with 
those who knew the words chosen ' and the fathei was found to 
be pre-eminently 'he best wilier, and to be m fact almost as 
necesk^ary for success as the scn'.ilive "guesser" , further experi 
nients show ed that a bittery of minds, all intently fixed on the 
same w’ord, w as far more successful than one or two alone. Appa- 
tently a nen>ous indnchon of the dominant idea in our minds 
took place on the pa'^'^ive mind of the child, and the cxperimenlh 
recalled the somewhat analogous phenomena of electric and 
magnetic induction There ';eemed to be a veritable exoncural 
aclion of the mind 

I am quite prepared for the chorus of sceptical laughter which 
will greet this statement That there should be disbelief ia 
quite natural , a desire for further inquiry is all I ask for. To 
those who, with a single e>c for truth, even if it be m collision 
With received opinions, are anxious to know if every possibility 
of error or dccci>tion w^as removed, permit me to add the follow- 
ing additional expei iments Instead of allow ing the child to retuTn 
to the drawing-room, I told it to fitch the object as soon as 
it **gue‘-sed " what it was, and then return with it lo the drawing- 
room, Having fastened the doors I wrote down the following 
articles one by one with the results stated hatr~brush^ c irrectly 
brought, oran^^fy correctly brought , wine-glass^ correctly brought , 
afple^ correctly brought , ioastin^-fork, wrong on the first attempt, 
right on the second ; kmfe^ correctly brought smoothtnq-iron^ 
correctly bi ought, iumhlei ^ correctly brought, correctly 

brought , saucer, failure. On being (old this object the child 
said, "Saucer came into my head, but I thought you would never 
ask for that after asking for a cup, so I wasn't i*ure what it 
was." Then names of towns were fixed on, the name to be 
called out by the child ontside the clo*.cd door of the drawing- 
room, but guessed when f.a<>tcncd into the adjoining room In this 
way Liverpool, Stockport, Lancaster, York, M.inchc^tcr, Maccles- 
field were nil correctly given , Leicester was said to be Chester , 
Wind'^or, Birmingham, and Canterbury were failures I might 
give many other similar trials, for 1 spent three long evenings 
testing the children , but these results and the attempts made to 
answer the many que'^tions that at once htarted to the mind, such 
BB the effect of distance, &c , must be left for the present. 
Meanwhile, at the suggestion of Mr. Romanes, I have arranged 
for a small committee of ccientific exj^rts to vMt the family, and 
verify or disprove the conclusion to which 1 have arrived, which 
is certainly opposed to that drawn by Mr Romanes from hi> 
exoenments on Mr. Bishop (Nature, vol. xxiv. p 172). 
Whether Dr. Carpenter will find in this case **n predse 
confinoalion " of everything he has .said on the .subject I cannot 
say W F. Barrett 

J“iy 3 

A Caae of Slow, Sub-Tropical Dlacharge of Earth- 
Electrlclty, and the Sun Recognisant thereof 

In the course of yesterday afternoon, in the midst of a sky 
otherwise clear and cxquibitely blue, a large cloud of unusual 
shape and character began to form in the upper regions of the 
atmosphere vertically over, but very far above, the southern 
slope and even moat elevated mountain tops of Madeira, and 
remaining there, as it did, most fixedly more than half the day, 
so contrary to (he locomotive habits of ordinary cIoud>«, it soon 
attracted the attention, and presently the fear^, of most of the 
inhabit ants. 

As seen from this place, between ih. and 3h. p.Tn., there was 
little more than a single dense doud of peculiarly rounded out- 
line and somewhat elliptical fimire, stretching from the w«texii 
horuon to within 10'' or 15° of the zenith ; but as time idvanced. 
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other and successively smaller clouds were formed directly under 
the first, having svmmetncal and concentnc onilmes tliereu itb, 
while the central vertical axis, winch might be conceived as 
passing through the whole scrie>:, remained unchanged and fixed 
111 space. This central fixity, too, of them all continued, together 
with the infinite smoothness of the outlines of all the smaller iouer 
strata of cloud, although the largest and uppermost one visible lu us 
began to put forth a variety of fringes of cirru'cumulous chni actei , 
and, as tested bj the spectroscope before sunset, all the IrjWLr 
smooth' rimmed douds 'were remarlcablc fur the Large ipiantuy of 
watery vapour they contained, and held fast too, for no ram fell 
As sunset approHched every one was gazing at the strange pheiio 
menon of a cJoud-cougeries of most portentous size and ahsidute 
fixature above ihc tradc-wind, probably abo the niUi-tradL 
region, and after sunset the most goigeous coloured illuminn 
tions through all the ranges of ^carlet-red, red, crimson-rcd, 
ultra-red, and then dun-colourcd and grey passed fium member 
to member of the senes, distingaislnng the various heights of its 
strata one above the other, while the gicatncsa of the gential 
height was shown, even long after darkness had 5ct in, by a 
faint lunar-like illumination of the northein outline of the uhule 
But by ten o'clock that began to fail, and the system of super- 
posed clouds was beginning to contiact on Us central axis, and 
faded away, without leaving Us place, hcfoic inoimug 

In so far we had lucn witnessing, thougli wUbiuit any posiiivc 
light of Us owiij a vertical senes of disks of cloudy matter, 
extremely like the lower end of the successive, transverse, 
di^cous aiiangcmeiits seen in a gas vacunni-tuhe of large dimen 
bions, when the elcctiic discharge fiom a powerful inducliun-coil 
IS passing through U , and w e were inevitably rcmiudcd thereby 
that the cQsmical electric theory of M Gastgn Plinte (of 
"secondary batteries or stoiage" f.ime) juiitifies an escape of 
the earih’s iiUciior dcctucUy from time to time into planetary 
space, and more particularly to the sun 

Was there, however, in this case any symiUom of the •^un 
exciting, or calling for, any such dischaige, and from this part 
of the earth ? 

I’he sun was nndouhtedly iti the NoUhern Tropic, and the 
highest northciii dLclinalion for the year had jU'-t been reached ; 
but for a fortnight or more past the sjhir &[»ot m.iiiifeslations 
had generally been weak, almost fading away This 1 knew 
well, havit^ taken a picture of the sun spots evtiy day (Sundays 
excepted) since I have been here. However, though the appear- 
ances were as poor as they well could be on June 2i, 22, and 23, 
yet on Friday, June 24, there was a little impru\cmcut, romc 
new, though small symptoms appearing 111 cithei solar tiopic. 
On Saturday, June 25, these new features were confirmed and 
xlightly increased. But what were they on Sunday, June 26, 
when the extraordinai y cloud-arrangement was hanging so long 
above Madeira? 

I, who am here merely os a pnvatc amateur in a diHercnt sub 
ject, know not , but on Monday morning, so early ns 5h 30m 
a.m , I was astonished and delighted at the soUr scene then pre- 
sented. The Bjiots first caught sight of on bnday were now well 
advanced and much dcvelupcd , a new gioup with extensive 
dodble rainiHcRtions had abo appealed m the same tropic nearer 
the equator; while finally, near the middle of ihe siunS disk in 
the south tropic, were two large spotw, with connections extend- 
ing over 60,000 milea in length of solar -surface, and indicating 
more solar energy to have been thereby rapidly, if not suddenly, 
^mfested within the lost forty hours, Ihon anything which I, at 
leait, have witnessed for a very long lime past, 

PiA/zi Smyth, 

_ , Aslronomcr-Koyal for Scotland 

Jones I Hotel, Quinka do Corvalho, 

Funchal, Madeira, June 27 

P^nd, and now circumpolar, cornel was not 
neglected here on the same night — P. S. 

Carbonic Acid Oaa not Free in Sea Water 

^ ® ptort paragra^ In Natuie, vol xxiv p. 176, it is 
slated lhat Tornd, in the Norwegian Deep-Sea Expedition, had 
roimd carbonic add both In a gaseous and basic form/* 

For Komt time paql 1 have doubted whether there was any 
free wbomc acid gaa in the deej) water where pressure 
^Id make Its presence felt. Lately, in a paper to the Royal 
Microscopical Society, I have demonstrated that if there \% any 
tarbonic add in the sea water at great depths, its dissolving action 
u not equal in rapidity and intensity to that cxercliea by a 


mirio-iGOpic Thillopliylc winch luics into an biSirVia sponge 
spicules from within. Mureuvei amongst dci h sea deposit*! 1 
find perfect orgaiii'-mi wbith b.ive long been j L'ld. wl have 
been penetrated by pjrasUe^ and covered lic.^ and there by 
fniamuufcra, and yet in exposed partis, the ornamentation la 
pel feet There is no evidence of erosi m. 

Now on cnrefully examining into foinu’s es^say come to a 
(liflerent condu'ion to the writer in Naiuhk, and I 1 1 d that the 
able .Scandinavian denicii the existence of free carbonic acid in 
the .ea 

Ihe foUow'ing notes, which I made m abstracting T'orno's 
"Chemi” of the Norwegiin North All, inlic Ex|eclilion, Part 
II , may be intereTing — 

The c.-irbonic acid gis, driven otf by the process of boiling sea 
w'alcr, when collected, varierl in a. most innrkcd manner , it was 
always appreciable, and (he ijuintily wa^. somtUenes I.irge. Tht 
pies-uie was that of the atmus)ihere Under different Luiiditions, 
and when the g.'i'-cs wtre boiled out in a vacuum created by 
‘team, and of cour*,c at a lower temperature, ibc quantity of 
carbonic acid gis was often iMmeaiumitiy jwd// Moicovei the 
quantity varied 

Jacid) CM, by dlstillaliun, tu^cceded in exptliing (be whole 
amount of caihoiuc acul contained in a quarter litre of sea water, 
and found Lhat NuUk Seawater contained 100 mgr per litre 
The neuti a 1 caibonates in the ic iduaiy deposit Lonlaiiitd about 
10 mgr per liire Hince a very small pmpoition of the car- 
bonic acid driven o(T by distrllafion, foubl Ijave been picicnt in 
bicaibo ia(cs Vici tinier liarl asseited that the carbonic acid in 
sea Y .ilcr was got onl of the birarbonate'. by boiling 

If the carbonic acid is fiee and ab orbetl bj the ^ca water in a 
free gab 'oils form, it is lemarl able that it bhouhl not 1)e more 
leadily got Jactibsen siijipo^ed ihit sea walci has a peculiar 
property of retaining its cailnnic acid, owing lo the presence 
i>f the clibiiide of magnesia Buclianun was led in believe 
that most of the ‘^alts 'weie 111 some degree distinguished by 
the propel ly of dclei mining the retention of carbonic acid in 
the sea. He especially insisted on the impnitancc of the sul- 
phites, and asseited (he me n amount of ciibonic ncul present 
in the waters of iht houihLrii feeds lo I c 43 25 mgr j cr litre 

Tonid, following Jacob cn, found (he amount nf carbonic 
acid gas jircicnt in the water nf the track of the norlherii cruise 
of 1877 to be about loo mgr a litre, but got 12 mgr per litre as 
a variation in the amount 

He was stiuck viith the improlubilily lhat seawater should 
posce s so rtinarkable a power of retaining mechanically one 
gas and exert 110 corresponding influence on oiher^, niid then he 
found (hat sea water liad an allaline 1 {.action lie began to 
believe that bomcot (he neutral carbon.alc» hail been decomposed 
during the boiling, and had evolved much of the coibouic acid 
gas 

He then proved by experiment that ihe saline inixtuic in sea 
water, oil the (cmperiiture being raised to the boiling point, de- 
composed neu I ral cailonitcs, and (hat all previous experiments 
wi'h the object of mea uring Ihe carbonic iicid in ihe ‘ea water 
bad been fauhy. He was influenced by si>uic expcrunentsi on 
the determinatuiii of caibomc acid gaa in mineial water, and 
applied the method lo sea watei 

lie found (he total amount of carbonic acid gas in a specimen 
to be 97 mgr, per litre, and the pinpnrtion forming neutral 
carbonates to average about 53 mgr The difference, ^4 mgr., 
cannot occur free as gas, but wiU unite with the carbon.aUs to 
form bicarbonates Jacobsen's experiments ctaild be 

explained un tli&^|flfnptffin that «ea water contains no (race of 
free carbonic as much as 53 mgr. per hire funning 

carbonates, and only 44 mgr. forming bicarbonates. 

On page 35 he stales /fu'f hear tn muui that sm rvatrr is 
an alhahne Jliiid rvhuh does mt eantaui the smallest time of fret 
carbonic and . " 

What a comfort this must be to glolngerina and coral icefs I 

June 27 V Martin Duncan 

Symbolical Logic 

I AM afraid I share the prove- bial obtuseness of my countiy- 
mf^n in the matter of jokex^ 1 really did not at first see the 
point of Mr. Venn’B humorous suggebtion that "an attitude of 
iliglii social repression ” should be observed towards lioubtcsome 
authors of new proposals. Now however that Mr. Venn has 
kindly pointed it out to me (see Nature, voI xxiv. p 140}, 1 
see the joke perfectly and can laugh at it heartily. 
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As for tlw Uttle parcothe-u wh\ch offended tnc, I am sorry 1 
noticed itj a d hope Mr Venn will forgive the pasiiiig irritation 
which u p' ^ducciA. What he means by the words ** I knew 
that he was very an^ioui that Ihe fact should be known,” 1 do 
not quite understand ; but the matter is Coo unimportant for 
further commcuL 

With regard to the "crosvnmg timmph ” quotation or mis- 
quitaiion, I can only conjjrdliilatc Mr. Venn on the adroitness 
with which he eluded the dilemma in which I quite thought I 
should place him In my BimpUcily 1 expected that he would 
answer Yts or No to my question , but Jfr Venn was not thus 
to be caught 

It 1^ hut fan to ovn that the critical remarks which I made on 
Mr. Venn's book m my la-t letter, though perfectly just as far as 
they go, are somewhat one sidetl, As I only spoke of points on 
which he and I diffci in opini m it coukL not well be otherwv e. 
His book contains mucli other matter which 1 did not touch 
upon at all, and of uhicli 1 entertain a vciy high opinion, llis 
..diagrammatic method etijici tally most ingeniou'', and hi-^ expo 
sitnm of it Is lucid .ml attractive The limits of its atiphcation 
jji actual prii'tice are, a, hr himself ]ioints out, rathei narrow , 
but within those limits, and for purposes of illustration and veri- 
hcation, it is luiduubtcdly an important contrihution to the science 
oflogic ' HlghMiCoil 

Boulogne- sur Mcr, July 2 

How to Prevent Drowning 

Those who have followed the correspondence commenced m 
Nature by Dr MacCoimac may he interested in the following 
extract from an es ay, " Pnurquoi les Beics nagent naturclh- 
ment," uhich occurs oddly enough in a book entitled '^Ohsciva- 
iions sui les l'lante-.et Icui Analogic avec les Tnscc'e>,” published 
at birashurg in 1741 by Giiulo Augustin Bazin, a physician of 
that place — 

“ Lnr't]ii’un hnmme qui n’a point a|')[iris a niger lombc dans 
I’eau, il u’y a ]>uint de doute que a’ll pouvoit tentr son carps 
dans unc position verticale ct hxe, ct porter bes jnmbes en avant, 
coininc il fait lorsiiu’il marche sur la terre, il n- put nager 
naturellemcnt nussi bieu que, Ic^ bCtes, les babdc'i iiageurs Le font 
aouveiit pour Icur plaisir Nous coniiuissons un peujjle enlier qiu 
ne nage pas aulrement, ce sont les Hottentots , voici ce c^u'en dit 
Mr. Kolbe, dans une bonne description qu'il nous a donnee du 
Cap dc bmne Ksp^rance . — “ Aussi faui-il avouer qu'ils (les Hot 
dentuts) sont les meilieurs et les plus liardis nagciirs que j'aye 
ja nai^ v(l Leur manicrc de nager a mCme quelque chose de 
frappant, et je ne s^ache pas qn'nucune nation s’y prcnnc dc la 
meme fa^on, II s nagent tout droits ; Imr col est ciiticreineiit 
hors del’eau, aussib.en qucleurs bras, ([u’lls uendent enhaut , ils 
se servent des pieds pour avancer, ct poar sc meltre en ^(juililirc, 
maiB jc n'ai jamais pu S9avoir comment ils les font jou< r Tout 
ce qu'il y'a de sdr, e'est qu’d'. avancent trca vite 11s regardent 
en bas, et ont preaque la me ne attitude que shls marchoicnt sur 
terre ferme,’ Maiscctlc attitude est impnSbiblc ^ un homme qui 
ne s’dst pas point exerc^ i U prendre, pirce que les inouveincnts 
de I'cau, ct I’lncertitude dc son coip^, Loujours vacillant d.ins un 
hquidci le tireiU h tout uionent de la direction VLrticile, et 
I’entralnent nialgre lui en avant ou cn aniere” (pp 44, 45) 

W. T This ELTON Dyer 

Resonance of ihe Mouth Cavity 

I have not tried Mr Naylor's experiment, hut fiom the 
account ahich he gave of it 1 could not see that any navel fact 
uas invnlved, nor do 1 now see that the fact of ** the different 
rates of vibration being abendy tn Uu ai/ ” alter 1 materially the 
conditions of the case. Whether the sounds are produced by 
the clutter of wheel-, the impact of tlie thumb nail upon the 
teeth, 01 by the vibrating longue of a jew's-harp, ihc part played 
by the mr^uth-cavity in selecting the notes of a tunc ii sub 
btanlially the same. George J Romanes 


Storage of Energy 

Like many otberii, 1 have given much thought to the accumu- 
lation of force, and have felt much astonished at the account of 
y cure's battery, if it is to be called, although of course such a 
development was to be expected from the time that Plante made 
hii. 

1 see that men Immediately rush to waterfalls, rivers, and tides 
to obtain the povicr for accumulation when they leave coal and 


wood ; my ideas are rather In the direction of wind ; and 1 have 
often pictured our country covered, like that around Zaandam, 
with windmills, The wind is not constant, but more so than 
most of our efficient stream', and it is found at every spot. The 
power i'l quite unlimited, and we can moderate the action of the 
machinery whenever we obtain the reqmsite force Storage has 
hitherto been required. 1 have imagined our windmills pumping 
up water to great reservoirs, but we have not yet learned to 
make icscrvuirs for water except at an enormous expense and m 
unprotected valleys ; other imaginings have come into many 
iniuds, but if we have a really true and safe storage, &uch^ as 
described, the wind will become our fire to warm u>, our steam 
to drive us, our gas to light us, and nur universal servant The 
wind will drive oiii mill^, loo (except when a Fog comes, lasting 
so long that our stores of power fail), with sufficient storage, in 
constancy will ttasc to trouble us, whiUt every valley may have 
Its lights and every m junlam top lU beacon, and darkness will 
scarcely trouble mankind in this new-coming world of light. We 
have heard of the golden servants nf Vulcan and the mechanical 
slaves of the great Khan. What will be the icsuU when every 
man has the \^ind at h s c immand and the lightning at his service 
by friclion, like AlaiUbn ^ It seems to mi. that the wind u the 
great power that we shall next use, and that Trincc — the power 
of the an — shall be bound to seive ua for at least a thousand 
years. 

The Dutch have lon;^ made windmills, but when over in Hol- 
land a few years ago esnmining a little, 1 was unable to hnd the 
books wanted on the subject 

Ihe fact that coal can be carritd will not alTrcL the question if 
Wind IS u cd Wind earner it-elf Wc shall seek our power 
fiom the heavens instead of the infernal mis, and a race of 
healthy, ruddy face- will take the place or the blackened and 
degraued countenances fiom mines. 

I wish to show that wc have excess nf power in the wind. Will 
thii new accumulator, of winch J know nothing from per- 
sonal experience, serve Us to keep il? To keep it a few hours u 
a great point Coal becomes aeconiUry if we accumulate the 
force of the wiod, and Niagara lisclf will be no longer wanted. 
Of c lursc wc need machine^ to u e tlie uind-power At present 
coals arc cheaper with ua , not sn m all parta of Holland, and 
not so 111 many other places Houever, h*>re we have problems 
enough to solve , do not let us throw cold water on the dis- 
coveiies of others, or show, as acicntific men bo often do, our 
; own opinion to be dear beyond the truth among others 

K A. S 


Explanation of the Female Dimorphism of Paltostoxna 
torrentium 

In bi-. paper on " Palto stoma tonert/tHM, erne Mucke miL 
iwcigcstaliigen Wcibchen'’ (Aosmos, vol viii, pp, 37 " 4 *)i ™y 
brother Fiitz Muller supposes that this species of Blepharoceri- 
dx originally wa^i blood sucking, but iii later times changed its 
habits and liecame fond of flower-nectar In the males, who need 
only little food, this change of habits and the corresponding change 
of the mouth-parts was accomphslied, my brother suiipoaes, more 
lapidly and \ erfectly than in the females, who, maturing egga 
and passing the winter, stand in need of more albuminous food 
than the males dj. Whilst thciefurc in some females of Palto- 
stoma torrfHhum the same change of liabils and mouth- parti has 
taken place as in the males, other females have siill more or 
less continued iheir oiiginal blood sucking habits and preserved 
their original bio )d-suckLiig instruments 

This explanation given by my brother is not yet proved by 
any direct observation of Paltostoma's habits. He meiilLonSi os 
an indirect arguaient for lii>> opinion, that in several Diptera the 
females have been stated to be blood-sn eking, whilst the males 
take nectar of flowers. It may therefore be worth publishing, 
that in Empis /i/Ar/a/0 really just the same taken place as my 
iirolher's explanation of the female dimorphum in Paltostoma 
torrentium requires to be tupposed , males who exclusively feed 
on flower nectar, besides females, both enjoying flower-honey 
and attacking living animaL and sucking their blood. Sever^ 
weeks ago (May 26) a great many males os well as females of 
Empis pUHitata roved on the flower^ of bawt'iorn {Protagnts 
rjryofUH/An). The males were cxclusivdy occupied with suck- 
ing nectar, Of the femsies some did the tame, whilst others 
attacked, murdered, and consumed the most clever visitor of 
flowers among all our Syrphide, Rkvngia restrala, 

Hermann MUller 
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T O cross Africa has almost ceased to be an extraordi- 
nary feat. Indeed it seems evident, the more ive 
know of the Portuguese native traders, that even before 
Livingstone's memorable first journey, it was no un- 
common thing for the Fombeiros to do in the ordinary 
way of business Of course some routes are moic 
dangerous than others, and that by which Stanley made 
his famous march was perhaps the most difficult and 
dangerous that could be selected Still the journey 
performed by Major Serpa Pinto was in in.iny ways 
remarkable, and perhaps not its least remarkable 
feature is die characteristic manner in which he tells 
his story. The Major’s narrative is in every respect 
a contrast to the quiet and sober nanative of Ur. Ilolub, 
recently reviewed in these pages The Major is all 
excitement and enthusiasm, and his frequent digression 
to unbosom himself of his feelings under his fiequently 
trying circumstances, though they do not convey much 
information, are pleasant reading The expedition of 
which he was leader was fitted out very handsomely by 
the Portuguese Government, its object being to cross the 
continent from the Portuguese seltlemenls in the west to 
those on the cast coast. He was accompanied by MM 
Ivens andCapcllo,but these soon parted from him, and con- 
ducted an exploration on their own account, the full narrative 
of which has yet to be published. Much tune was wasted at 
the outlet before the expedition could leave Tlenguella, col- 
lecting earners and making other ai nangements, so that it 
was January, 1878, before the Major fairly started for the 
interior, Although much of the ground he traversed had 
been gone over before, coinciding partly with the route of 
Livingstone, still he was able to open up a considerable 
stretch of new coiinhy, and most of all to clcai up to a 
great extent the complicated hydrography of the legion 
lying between the West Coast and the Zambesi While the 
Major has many interesting notes on the natural history 
of tne country he traversed, and while he seems to have 
been able to bring to light some new animals and not a 
few new plants, the mam value of his narrative lies in the 
full details he gives on the geogiaphy and ethnology of 
Western South Africa He was unable to carry out the 
original programme of the expedition, liavmg been com- 
pelled to turn southwards on reaching the Central Zambesi, 
reaching the East Coast .u Natal On leaving Hengiiella 
the Major proceeded in a south-easterly direi tmn low.nds 
the Cunenc, before reaching which he luined north-east- 
wards, proceeding by Caconda to PiihZ Aftei staying here 
for some time he again turned south-eastwardii acioss the 
Cuando to the Zambesi, a little below its junction with 
the Liba, which seems to have more right to be considered 
the main stream than that which comes from the cast 
Proceeding down the Zambesi, passing numerous cata- 
racts, he got into trouble among the Darotsc, a new king 
l|avjng succeeded to the deposed Sepopo, \shom Dr 
Holub found ruling the Marutsc-Mabunda kingdom at 
Sesheke Escaping with bare life, he fell in with the 
French missionary family Coillard, who gave him all 
possible succour, visited and attempted to survey the 
Victoria Falls, and proceeded southwards and eastwards 
in a leisurely way into country pretty well known, but of 
which and of its various native states he is able to give 
us some interesting details Between the West Coast 
and the Zambesi the expedition must have crossed 
hundreds of rivers, many of which Major Pinto has laid 
down with aoproxioiate accuracy in his maps. For he 
deserves the highest praise for the persistency with which 
he took lus observations under the most trying circum- 
stances, so that to the cartographer his work is of the 
greatest value. It is no easy matter to discriminate the 


B Crortod Africa from the AtUaiic lo the Indian Oceaa.’* &c 

Bv Miyor Serpa Pinio Iranjlaled ihini the Auihw’a maniEcHpt hv Alfred 
Tw** Mapn and Illuntratione (London ■ Sampian Low and 


various watersheds here, and indeed the observations of 
Major Pinto, combined with tho'-c of previous travellers, 
shows that many ot ihe riveis which flow noith to the 
Congo, south-west to the Atlantic, south by Cubango to 
Lake Ngami, and south-east tn the Zambesi, rise quite 
close together on what is really a table-land ; and in the 
rainy season it will often be difficult foi them lo make up 
their minds which direction they shall take. Major 
Pinto's numerous maps tend gieatly to dear up the com- 
plicated hydrogiaphy of this region 

The country through which he passed to reach the 
Zambesi is varied m us aspect anrl productiveness, though 
most of it 15 luxuriantly fertile, and capablcofgrc.vt develop- 
ment. Much of it IS houeicr swampy, and even cultivated 
fertile districts are depopulated, mainly through wars and 
slave-hunting. Major Pinto tells us much that is inter- 
esting on the mctal-woiking, which is common along the 
hrst part of his route There seems to be really a large 
store of iron in this legion, and the natives show consi- 
derable ingenuity in working it. There arc several chief 
centres for these operations, and the metal 15 fashioned 
into all sorts of implements and weapons 



" During the coldest months, that is to say June and 
July, the Gonzellos miners leave llieir homes and take up 
their abode m extensive encampments near the iron- 
mines, which are abundant m the country In order to 
extract the ore they dig circular holes or shafts of about 
ten to lliirleen feet in diameter, but not more than si\ or 
seven feet deep; this arises most piobably from their 
want of means to raise the ore to a gi eater elevation. 
I examined several of these sh.ifts in the neighbourhood 
of the Cubango, and found them all of a similar character 
As soon as they have extracted sufficient ore for the 
work of the year they begin separ.iting the iron This is 
done in holes of no gieat depth, the ore being mixed with 
charcoal, and' the temperature being raised by means of 
primitive bellows, consisting of two wooden cylinders 
about a foot in diameter, hollowed out to a depth of four 
inches, and covered with two tanned goat-skins, to which 
are fixed two handles, twenty inches long and half an 
inch thick, By a rapid movement of these handles a 
current of air is produced which plays upon the charcoal 
through two hollow wooden tubes attached to the 
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cylinders, and furnished with clay muzzles. By incessant 
labour, kept up night and day, the whole of the metal 
becomes transformed, by ordinary processes, into spades, 
ixes, war- hatchets, arrow-heads, assegais, nails, knives, 
and bullets for fire-arms, and even occasionally fire-arms 
themselves, the iron being tempered with ox-grease and 
salt. I have seen a good many of these guns carry as 
irell as the best pieces made of cast steel” 

The book contains several illustrations of the methods 
adopted, and the double -bellows used for the furnace is 
rery curious His observations on the animals met with 
along his route are valuable, and he has carefully indi- 
cated on his map where the principal animals are found. 
Elephants seem to be abundant enough south-east of 
BIhd, and lions were met with m considerable numbers as 
the Zambesi was a^ioachcd He also met with the huge 
and dangerous bufraloes familiar to leaders of Living- 
stone's First Journey. One of our illustrations gives a 
good idea of an antelope which was met with m the 
Cuchibi, which the Major thus describes — 

“ At one of the turns of the river I perceived three 
antelopes of an unknown species, at iea<)t to me, but 
just as I was in the act of letting fly at them they 
leaped into the water and disappcaied beneath its 
surface. The circumstance caused me immense sui prise, 
which was increased as 1 went further on, as 1 occa- 
sionally came across several of these creatures, swim- 
ming, and then rapidly diving, keeping their heads under 
water, so that only the lips of their burns were visible 
Tins strange animal, which I afterwards found an op- 

E ortunity of shooting on the Cuchibi, and of whose 
abits 1 had by that time acquired some knowledge, is 
of sufficient interest to induce me for a moment to 
suspend my narrative to say a few words concerning it. 
It bears among the Bihenos the name of Qmchdbo, 
and among the Ambuellas that of Buzi Its size, when 
full grown, IS that of a one-year-old steer The colour of 
the hair is dark grey, from one quartei to half an inch 
long, and extremely smooth ; the hair is shorter on the 
head, and a white slnpc crosses the top of the nostrils 
The length of the horns is about two feet, the section at 
the base being semicircular, with an almost rectilinear 
chord. This section is retained up to about three-fourths 
of their height, after which they become almost circular 
to the tips The mean axis of the horns is straight, and 
they form a slight angle between them. They arc twisted 
around the axis without losing their rectilinear shape, 
and terminate in a broad spiral. The feel are furnishca 
with long hoofs similar to those of a sheep, and arc curved 
at the points This arrangement of its feet and its 
sedentary habits render this remarkable ruminant unfitted 
for running. Its life is therefore in a great measure 
passed in the water, it never straying far from the river 
oanks, on to which it crawls for pasture, and then chiefly 
in the night-time. It sleeps and reposes in the water 
Its diving-powers are equal, if not superior, to those 
of the hippopotamus. During sleep it comes near to the 
surface of the water, so as to show half its horns above it. 
It IS very timid by nature, and plunges to the bottom 
of the river at the slightest symptom of danger. It can 
easily be captured ana killed, so that the natives hunt it 
successfully, turning to account its magnificent skin and 
feeding on its carcase, which is however but poor meat. 
Upon leaving the water for pasture its little skill in 
running allows the natives to take it alive , and it is not 
dangerous, even at bay, like most of the antelope tribe 
The female, as wcU as the male, is furnished with horns. 
There are many points of contact between the Lfe of 
this strange ruminant and that of the hippopotamus, its 
near neighbour. The rivers Cubangui, Cuchibi, and the 
upper Cuando offer a refuge to thousands of Quichbbos, 
wallet they do not appear either in the lower Cuando or 
the Zambesi, 1 explain this fact by the greater ferocity of 
the crocodiles in tne Zambezi and lower Cuando, which 


would make short work of so defenceless an animal if it 
ventured to show itself in their waters.'* 

Major Pinto's account of the powerful kingdom of fiihd 
is full of interest. It is evident from his narrative and 
those of Dr Hulub and Mr Joseph Thomson that these 
African states are m a constant state of unstable equi- 
librium. N ot only are the chiefs and dynasties frequently 
changed, but an entire population may be removed or 
reduced to slavery, and its dominant place taken by a 
conquering people. The Bihenos are probably the most 
extensive travellers in Africa 

“Where travelling is concerned as connected with 
trade, nothing comes amiss to the Bihenos, who seem 
ready foi anything If they only had the power of 
telling where they had been and describing what they 
had seen, the geogi.iphcrs of Europe would not have 
occasion to leave blank great part of the map of South 
Central Africa. The Biheno quits his home with the 
utmost indifference, and bearing a load of sixty-six pounds 
of goods, will start for the interior, where he will remain 
two, three, and four years , and on his return, after that 
lapse of lime, will be received just as though he had been 
on a journey of as many days Silva Porto, whilst engaged 
in doing business with the Zimbesi, was despatching his 
negroes in oLhci directions, and was trading at the same 
time in the Mucusso country and in the Lunda and Lua- 
puLi territories The fame of the Bihenos has travelled 
far and wide, and when Giaqa attempted his journey to the 
Matianvo he first proceeded to the Bihd to procure earners. 
These people have a certain emulation among one an- 
other as travellers, and I met with many who prided 
themselves on having gone where no others had ever 
been, and which they called discovering new lands. 
They are brought up to wandering from their very 
infancy, and all caravans carry innumerable children, 
who, with lo.idb propoitionatc to their strength, accom- 
pany their parents or relatives on the longest journeys ; 
hence it IS no uncommon thing to And a young fellow of 
five-and-twcnty who has tiarellcd m the Matianvo, 
Nmngud, Luapula, Zambesi, and Mucusso districts, 
having commenced his pcrignnations at the age of nine 
ycars.^* 

Major Pinto has a good deal to tell us of the various 
kinds of ants he met with on his journey, though the 
value of his observations 15 much decreased from his 
want of a knowledge of entomology. Here is his account 
of one terrible insect — 

"When the work of cutting down the wood for our 
encampment commenced I saw a sudden commotion 
among my blacks, who then took to their heels m every 
direction, Not understanding the cause of their panic, I 
immediately proceeded to the spot to make inquiries. On 
the very place which I had selected for my camp appeared 
issuing from the earth millions of that terrible ant called 
by the Bihenos quissonde^ and it was the sight of these 
foimidablc creatures which scattered my men. The 
quissondc ant is one of the most redoubtable wild beasts 
of the African continent The natives say it will even 
attack and kill an elephant, by swarming into his trunk 
and ears. It is an enemy which, from its countless 
numbers, it is quite vain to attack, and the only safety is 
to be found in flight. The length of the quissondc is about 
the eighth of an inch , its colour is a light chestnut, which 
glistens in the sun The mandibles of this fierce hy- 
menopter are of great strength, and utterly disproportioned 
to the size of the trunk It bites severely, and little 
streams of blood issue from the wounds it makes. The 
chiefs of these terrible warriors lead their compact pha- 
lanxes to great distances and attack any animal they find 
upon the way. On more than one occasion during my 
journey 1 had to flee from the presence of these dreadful 
insects. Occasionally upon my road I have seen hun- 
dreds of them, apparently crushed beneath the foot, get 
up and continue their marclf, at first somewhat sb^y, 
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in personal appearance as they are m habits The Am- 
buclla, for instance! is a black of the type of the Cau- 
casian race , the hf ucassequerc is a white of the type of 
the Hottentot race iti all its hideousness Many of our 
sailors, browned by the sun and beaten by the winds of 
many a storm, are darker than the Mucassequeres, whose 
complexion besides has so much of dirty yellow in it as to 
make the ugliness more lepulsive 1 regret exceedingly 
my inability to obtain more precise data concerning this 
curious race, which 1 consider to be worthy the special 
attention of anthropologists and ethnographers In my 
opinion this branch of the Ethiopic race may be classi- 
fied iQ the group of the Hottentot division. In form it 
possesses many of the characteristics of the latter, 
and .we may obseive in this peculiar race a sensible 
variation in the colour of the skin The Bushmen 
to the south of the Cila.lii are very fair of hue, 
and I have noticed some who were almost white 
They arc low of stature and thin of body, but exhibit 
all the characteristics of the Hottentot type. To the 
north of that same desert tract, more especially about 
the salt-lakes, there is another nomad race, Chat of the 
Missaruas, strongly built, of lofty stature, and of a deep 
black, who possess the same Hottentot type, and who 
mdnbitably belong to the same group. I was told on 
thO Cuchibl that t^tween the Cubango and the Cuando, 
but a good deal to thi south, there existed another race, 
in every respect similar to the Mucassequeres, both in 
type and habits, but of a deep black colour In con- 
sideration therefore of the affinity of character, I have 
no hesitation in admitting that the Hottentot group of the 
Ethiopic raoe extendi to the north of the Cape as far as 
the country lying between the Cubango and the Cuando, 
paaahig through sundry modifications of colour and 
stature, due probably to the conditions under which they 
Htu, to altitude, to the great difference of latitude, or even 
to other CMses that are less apparent.” 

By the lime Major Pinto reached the Barotse territory 
and fell in with the hospitable missionai^ family Coillard, 
he had got on to comparatively well-known ground, 
though the interest of his story is sustained to the very 
end ; and even here he succeeds in adding something to 
our knowledge of the countries through which he passed 
His visit to the Great Falls of the Zambesi^ and his illus- 
trations taken from various points, area material addition 
to what we know of them from the narratives of Living- 
stone and Mohr Some of his observations are ^^olth 
Quoting, especially as, under cncumstances of the greatest 
clanger, he succeeded in making a fairly accurate survey 
“ Mozi-oa-tiinia ” h a Dasiito word, meaning “ the smoke 
is rising," so that it is very easy to suppose how a name, 
common among the natives and apparently so apt and 
appropriate, came to be given by strangers to the cataract 
itscIL 

" Mozi-oa-tunia is neither more nor less than a long 
trough, a gigantic crevasse, the sort of chasm for which 
was invented the word abyss — an abyss profound and 
monstrous into which the Zambesi precipitates itself 
bodily to an extent of 1978 yards The cleft in the 
basaltic rocks which form the northern wall of the abyss 
is perfectly traceable, running cast and wcH Parallel 
thereto, another enormous wall of basalt, st.inding upon 
the same level, and no yards distant from it, forms the 
opposite side of tht crevasse The feel of these huge 
moles of black basalt form a channel through which the 
river rushes after its fall, a channel which is certainly 
much narrower than the upper aperture, but whose width 
It is impossible to measure In the southern wall, and 
about three- fifth parts along it, the rock has been riven 
asunder, and forms another gigantic chasm, perpen- 
dicular to the first , which chasm, first taking a westerly 
curve and subsequently bending southwards and then 
eastwards, receives the river and conveys it in a capri- 
cious zigzag through a perfect maze of rocks The great 


northern wall of the cataract over which the water flows 
15 in places perfectly vertical, with few or none of those 
breaks or irregularities that one is accustomed to see 
under such circumstances. An enormous volcanic con- 
vulsion must have rent the rock asunder and produced 
the huge abyss into which one of the largest river<; in the 
world precipitates itself. Uhdoubtedly the powerful 
wearing of the waters has greatly modified the surface of 
the rocks, but it is not difficult for an observant eye to 
discover dearly that those deep scarps, now separated 
from each other, must at one time have been firmly united. 
The Zambesi, encountering upon its way the crevasse 
to which we have alluded, rushes into it in three grand 
cataracts, because a couple of islands which occupy two 
great spaces in the northern wall divide the stream into 
three separate branches The first cataract is formed by 
A branch which passes to the south of the first island, an 
island which o::cupie 5 , in the right angle assumed by the 
upper part of the cleft, the extreme west. This branch or 
arm consequently precipitates itself in the confined space 
open on the western side of the rectangle It is 196 feet 
wide and has a perpendicular fall of 262 feet, tumbling 
into a basin whence the water overflows to the bottom 
of the abyss, there to unite itself to the rest in rapids 
and cascades that are almost invisible, owing to the 
thick cloud of vapour which envelopes the entire foot of 
the Falls The island which separates that branch of 
the river 15 covered with the richest vegetation, the leafy 
shrubs extending to the very edge along which the watei 
rushes, and presenting a most marvellous prospect. 
This IS the smallest of the Falls, but it is the most 
beautiful, or, more correctly speakine, the only one that 
IS really beautiful, for all else at Mozi-oa-tunia is sub- 
limely horrible. That enormous gulf, black as is the 
basalt which forms it, dark and dense as is the cloud 
which enwraps it, would have been chosen, if known in 
biblical times, as an image of the infernal regions, a hell 
of water and darkness, more terrible perhaps than the 
hell of fire and light Continuing our examination of the 
cataract, we find that the beginning of the northern wall, 
which starts from the western cascade, is occupied to an 
extent of some 218 yards by the idand I have before 
alluded to, and which confines that branch of the river 
that constitutes the first Fall. It is the only point whence 
the entire wall is visible, simply because along that space 
of 218 yaids the vapour does not completely conceal the 
depths It was at that point I took my first measurements, 
and by means of two triangles I found the upper width 
of the nft to be 328 feet, and the perpendicular height of 
the w^all 393 feet This vertical neight is even greater 
further to the eastward, because the trough goes on 
deepening to the channel through which the river escapes 
to the south. At that point likewise I obtained data for 
ine.Tsuring the height In my first measurements 1 
had as my base the side of 328 feet, found to be the 
upper width of the nfc , but it was necessary to see 
the foot of the wall, and 1 had to risk my life to do 
so After the first island, where I made my measure- 
ments, conies the chief pait of the cataract, being the 
portion comprised between the above island and Garden 
Island In that spot the mam body of the water rushes 
into the abyss in a compact 1312 feet in length, 

and there, as is natural, we find the greatest depth. 
Then follows Garden Island, with a frontage of 132 feet 
to the nft, and afterwards the thud Fall, composed of 
dozens of falls which occupy the entire space between 
Garden Island and the eastern extremity of the wall. 
This third Fall must be the most important in the rainy 
season, when the masses of rock which at other limes 
divide Che stream are concealed, and but one unbroken 
and enormous cataract meets the eye. As the water which 
runs from the two first falls and from part of the third 
near Garden Island rushes eastward, it meets the re- 
mainder of the third Fall courZtng west, and the result 
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IB a friehtfttl leethinK whirlpool, whence the creamy channel before alluded to, and go hi^ising away through 
waters rush, after Ac mad conflict, into the nairow rocky 1 the capricious Eigzag chasm * 



Fig, 4 — Moii-Oa-rum* (tUe ViUjna l'alls)^Tne Wc'»e FiiUi 


In the appendices and throughout the work Major Pinto one of the most attractive and instructive of recent 
gives many astronamicaL and meteorological observations narratives of African travel 
which are of real scientific value Altogether his work is 


, chemists In 1844 he entered upon professorial duties in 

Etienne henry SAINTE-CLAIRE DEVILLE accepting the Chair of chemistry in the Scientific Facultyof 
W/E regret to record a serious loss to Fiench chemistry Hesanqon, where, notwithstanding his comparative youth, 
' * in ihe death of the celebrated professor, Sainte- he was appointed dean of his faculty In he was 
Claire Deville, which occurred July i, ac Boulogne-sui- called u^jon to succeed Balard as Profcasor of Chemistry 
Beine ittienne Henry Sainte-Clairc Deville was born at the Ecoh Nonnale of Pans Gladly exchanging the 
March 11, 1818, on the island of St Thom is, m the comparative obscurity of a provincial university town 
Antilles, and was of Creole origin, fake most of the for the manifold advantages of a Parisian professorship, 
youth in the French colonies, he was sent to Pans to he devoted himself with such ardour to the duties of his 
undertake a course of study Of his two brothers who new position Aat, after a short Lapse of time, the labora- 
also proceeded to France to enter upon active careers, one, tory of the Ecole NormaU became one of the central 
the late Charles Sainte-Claire Deville, devoted himself points of chemical investigation, not only in France but 
likewise to science, and we have had occasion more than in all Europe In ^854 he accepted, in addition to his 
once to refer to his remarkable geological investigations usual duties, a lectin es hip at the Snrbonne, which, roiir- 
in these pages While the Creole element has rarely teen yeais later, was changed for a full professorship, 
lacked in the artistic and literary circles of the French His favourite field of activity remained, however, the 
capital, we believe that the two brothers in question t^^ole Wnmiifif, and it was with difiiculty, some months 
furnish the only notable instance in which science since, that he felt himself called upon to iclmquish active 
has profited from the highly imaginitive and versatile professorial duties in consequence of rapidly increasing 
Creole temperament. It is related of the young Henry feebleness 

that on completing his collegiate studies, he hesitated for As an investigator, Deville male his debut in organic 
a long time in making his choice between music and chemistry in 1840 with a remaikablc study of turpentine 
science His decision was due in a great measure to the oil and various derivatives of the terpenes. His care- 
enthusiasm awakened at the time bj the brilliant lectures fully tabulated results form the chief basis of our present 
and no less brilliant "investigations of Jean Baptute knowledge of the different isomeric states of this groiy. 
Dumas. Guided by the counsels of the latter, he equipped 'they were followed in 1842 by a research on toluene, the 
a laboratory, and commenced a senes of investigations importance of which was only duly felt on the introduc- 
so fertile of reaults thatjn a short time he was ranked tion of the aniline colours After minor investigations 
among the most promising ^of the younger school of of various resins, Deville abandoned organic chemistry 
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to devote himself almost exclusively to the inorganic 
branch p and announced in 1S49 his first grand discovery, 
that of nitric oxide By demonstrating the existence of 
this interesting and important compound, as resulting 
from the action of chlorine on silver-nilrate, 2AgN03 + 
Cl| « aAgCl + O + NjOfi, Deville did much to stimu- 
late the theoretical speculation of the day, especi- 
ally among the opponents of the school of Gerhardt, 
whose theories did not recognise the possibility of the 
existence of monobasic acid anhydrides After a few 
years devoted to varied studies of metallic caibonates 
and new analytical processes, he commenced in 1855 the 
famous research on incUlhc aluminium, which proved to 
be one of the crowning features of his lifework. Furnished 
with ample means by the munificence of Napoleon III , 
he was enabled to carry out experiments on a large scale, 
and so rapid was his success that even in 1855 he dis- 
played at the Exhibition of Fans massive bars of this 
handsome metal, which previously had scarcely been 
seen in a pure state The study of this metal and its 
inctallurgical production, as well as of the various com- 
pounds of aluminium, earned out during a scries of years, 
forms one of the most remarkable and complete contiibii- 
tions made to inorganic chemistry within a recent period 
Dcville's perfected pioccss for the preparation of alu- 
minium, as earned out in the two French and the single 
English establishment in which alone this metal is obtained, 
consists essentially in heating the double salt of aluminium 
and sodium, AlCl^ NACl, with metallic sodium, fluor- 
spar or cr>'olite being added as a flux The metal thus 
obtained in the form of a solid reguhis is used for a large 
variety of objects where lightness, strength, and freedom 
fiom oxidation aie demanded, and forms the essential 
part of numcious valuable alloys It has failed partly to 
meet the extended use to which Dcville looked forward, 
on account of its comparatively high price and the diffi- 
culty of welding the metal Among other industrial 
branches which wc owe to DeMlle’s efforts to 
create the manufacture nf aluminium, such as the 
production of baiixit and cryolite, mention should 
especially be made of the m.inufactiire of metallic 
sodium, the price of which sank in ten years from 
2,000 uancs to 15 fiancs per kilogramme Dcvillc’s 
researches in this duection and his vaiious methods of 
inanufactuic are to be found in ciiauo in his classical 
work, De V aluminium^ ses pfopritUh^ ,1859 In union 
with Caron he applied in 1863 the method found success- 
ful in the case of aluminium to the production of magnesium, 
and thereby created a second bianch of industry The 
manufacture of tins metal, although confined to an annual 
pioduction of about ten tons, is fully as interesting and 
ingenious as that which places aluminium within the reach 
of the industrial and scientific world In this connection 
mention should be made of his exhaustive researches, 
chiefly in company with Difbray, on the mcUls of the 
platinum group (1859 — 1862), in the couise of which he 
succeeded for the fiist time in fusing large quantities of 
platinum by means of the oxyhydrogen olowpipc. The 
phenomena accompanying the liigh temperatures so all- 
important m the metallurgical operations just alluded to, 
gradually assumed a leading place amongst the subjects 
of Devillc^s researches After successfully devising lamps 
and furnaces by means of which a high degree of heat was 
attainable, and methods by which the temperature could 
be measured, he proceeded to study a variety of reactions 
taking place at temperatures scarcely 1 cached before his 
tune First among the results obtained in this direction 
reference should be made to the variety of crystallised 
minerals prepared artificially, such as willcmite,grecnockite, 
zircon, penclase, slaurolite, &c. This branch of research 
has been so ably followed up by scholars of Deville, that 
bm few natural minerals exist nowadays of which artificial 
c^u^erparts have not been prepared Of much greater 
Jfbpoitance were the numerous determinations of the 


vapour densities of bodies which are ordinarily solid, 
such as the chlorides of alummium, of iron, and of 
various rare metals, by means of which the molecular 
weights of numerous compounds have been satisfactorily 
obtained By far the most important of Deville^s thermal 
investigations, those which have rendered the grandest 
services to theoretical chemistry, are connected with his 
noted discovery of the principle of dissociation m 1857. 
This principle, which explains a variety of hitherto ano- 
malous occurrences among thermal phenomena, may 
briefly be considered as the property of many com- 
pound bodies to undergo partial decomposition under 
the influence of heat in confined spaces, until the 
liberated gas or vapour has attained a certain tension 
greater or less accoiding to the temperature. So long 
as this temperature remains constant, no further decom- 
position takes place, neither docs any portion of the 
separated elements recombine If the temperature be 
raised decomposition recommences, and continues until 
a higher tension of the liberated gas or vapour, definite 
for that particular temperature, is attained If the tem- 
perature falls, recomposition ensues, until the tension oi 
the residual gas is reduced to that which corresponds 
with the lower temperature. The enunciation or this 
simple, but far-reaching principle has thrown light 
upon a number of phenomena, such as the formation of 
minerals, the apparent volatilisation of solids, cVe , and 
has been the fruitful source of countless novel dis- 
coveries. 

The number of different sul^ccts touched upon by 
Deville dining his long career of investigation, has been 
so great that we are forced to simply allude in conclusion to 
several notable researches, such as that on boion in com- 
pany with Wohlur (1857), preparation of sihcium, and its 
compounds with copper (1863), a new calorimeter, and 
the changes attendant upon the mixture of liquids (1870), 
the examination of a large variety of minerals and 
natural products, &c 

In rcvicvMng the lifework of Samtc-Clairc Deville, we 
aic struck constantly by the predominance of one quality 
— that of simplicity, a quality so eminently character- 
istic of the man in his social relations, as well as in his 
scientific labouis, that perhaps no phrase could desenbe 
him better than that of the French Bunsen Like his 
great fellow -worker across the Rhine, he has been able 
to find abundant material for the cxcrciie of his 
genius in attacking the still unsolved problems of in- 
organic chemistry ; like him also he has held himself 
aloof in a great mcasuie from the polemics prevalent in 
the modern school of chemists , the same charming 
simplicity characterises his apparatus, his methods, the 
few fundamental principles he has enunciated As a 
professor Deville was deeply beloved by his students, to 
whom he was in turn greatly devoted , responding readily 
to all demands on his time and thought, and making use 
of his vast influence to further the interests of those who 
evinced special merit. His proverbial tenderness towards 
trembling candidates in the public examinations rendered 
him eminently popular in student circles. 

" Voyons, Monsieur, de quoi est composdc Tcau ? . 
d'O ?” 

Xygime," repondait I'dlfeve. 

“Et encore? d'hy . . ?” 

Drog^ne,'' ajoutait le candidat 

“ Cest ccla, Monsieur, merci ' " 

SaintC'Claire Deville was elected a moinbcr of the 
French Academy in 186 1 A year before he had been 
elected a honorary member of the Chemical Society of 
London. He was the recipient of numerous other marks 
of recognition from foreign societies and governments. A 
few years since he received the commission of preparing 
the normal international metre measure, a task which 
brought upon him much labour, While holding aloof 
from politics, Deville was highly regarded in the business 
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world, and was a diiector in the Parisian Gas Company 
and the Eastern Railway of France Hisfaniily relations 
were singularly happy He leaves behind him a group 
of five sons In addition to the treatise on aluminium 
already alluded to, Dcville was the author, in company 
with Ddbray, of an exhaustive work in two volumes on the 
“ Mdtallurgic du Platinc" (1863). 

T H N. 


CONVERSAZIONE A T KJNG^S COLLEGE 

O N Saturday, July 2, a brilliant and successful convet- 
saztone^ given by the Council and the Academical 
Staff of King’s College, brought to a conclusion the 
celebration or the fiftieth anniversary of the opening of 
the College. In the afternoon H.R H. the Prince of 
Wales, accompanied by H R H the Princess of Wales, 
distnbuted the College prizes to successful students, and 
the College ruoms weic converted into tastefully decorated 
drawing-rooms and pictuie galleries, in which were exhi- 
bited many very choice pictures and works of art 
The library was furnished with microscopes which had 
been lent by members of the Microscopic Society The 
large entrance hall and the front of the College were 
brilliantly lighted by three Crompton electric lights, which 
burnt with remarkable steadiness throughout the evening. 
In the scientific department, the museum of King George 
III contains an unrivalled collection of mechanical and 
hysical apparatus, and is especially rich in apparatus of 
isloric interest The nucleus of the collection was pre- 
sented to the College by Her Majesty the Queen in 1843, 
when the museum was opened by Prince Albert, who 
then witnessed some of the experiment'^ of Sir Charles 
Wheatstone on the electric telegraph Important addi- 
tions have been made to the collection of apparatus by 
the Professors of Natural Philosophy, and at his death 
Sir Charles Wheatstone’s valuable collection was be- 
queathed to the museum Among the interesting 
features in the museum are calculating machines of 
Cavendish and others, Appoldie centrifugal pump, 
NewcoinenN model of his steam-engine, original forms 
of Darnell’s battery, Siberian loadstone used for his 
induction spark by Faraday, original Wheatstone’s budge, 
early forms of stereoscope, early forms of electrical 
machines, polar clocks and shadow clocks, De Kem- 
pelen’s talking machine. 

From Its foundation in 1868 the Physical Laboratory, 
now called the Wheatstone Laboratory, has been under 
the direction of Prof. W. Grylls Adams Among the 
interesting apparatus exhibited in this department were 
the Wheatstone Collection of electric al apparatus for 
exhibition m Pans, dynamo-cleclric machines, diffraction 
spectra, an optical bench, showing interference of light, 
measuring polanscopes, with universal motions for the 
exact measurement of crystals, and vacuum tubes in great 
variety, including a very beautiful coronet The great 
event of the evening in the Physical Department was the 
exhibition for the first time in England of the Faure’s 
secondary battery or reservoir of electricity. Two boxes 
of this battery, which had been previously charged from 
a dynamo-electnc machine, and had then been brought 
to the College, were capable of heating and keeping heated 
to bright redness a platinum wire 2 metres long and 1 
millimetre m diameter. Six boxes were found to oe suffi- 
cient to cause Swan electnc lamps to glow brilliantly. 
Twelve of these boxes supplied a pedestal of Lane-Fox 
lamps, supplied by the British Electric Light Company, 
and during the evening the Physieal Lecture Theatre was 
brilliantly illuminated oy twenty Swan lamps of the latest 
type with the current from twelve other boxes of Faure’s 
secondary battery. It was shown that by means of these 
boxes of cicctncity the lighting of private houses by 
electricity was already an accomplished fact. 


THE COMET 

have received the following communications : — 

At about iih om GMT. on June 29 a transit of 
the “following "nuclear jet of the grc.-it comet over a star 
of 8m was observed by Mr N K Green, of 39, Circus 
Road, St John's Wood, and by me, with a 12^-inch re- 
flector belonging to Mr. Green Definition was very 
good and tranquil. As the star became involved in the 
jet It gradually increased in size, and when seen through 
the brightest part of the jet traversed resembled an ill- 
defined planetary disk about 3" in diameter At this 
moment the comet seemed to have two nuclei similar in 
aspect and brightness 

The effect of the cometary matter on the star s image 
resembled that of ground glass, not that of fog , the image 
of the star, being dilated into a patch of nearly uniform 
brightness, instead of presenting a sharp central point 
with a surrounding halo Cirro-stratus, passing into rain- 
cloud, 'produces on the appearance of the sun an effect the 
counteipart of that produced by the coinetary emitted 
matter on the star There was not sufficient light for the 
use of the spectroscope, ihe star, afterwards identified as 
11 D + 65°, 519, being fainter than 8m 

The transit of the jet occupied about 3111 , and the star 
slowly resumed its ordinary appearance and dimensions, 
the image coniraUing as tfie centre of the jet left ihe star 
behind. A transit of this kind has not frequently been 
observed, at least under such favourable conditions as to 
brightness and definition of the objects, and it is to be 
hoped that others may have been as torlunate as Mr 
Green and the undersigned 

If the point which obeys the Newtonian law be a solid 
body, the obseivation just recorded seems to show that its 
true outline would probably be rendered unrecognisable, 
and Its aspect totally altered by the (refractive^) power of 
the coma and jets CiiARLtb E IlUkiON 

38, Barclay Road, S.W, July i 


Thf following IS an extended list of places obtained 
with the transit-circlc when the comet passed sub Polo , — 


Dale 


lireenwirh Mean 

1 imc or 

Observed 

R A 

h m 4 

5 34 55 a 

Observed North Polar 
diblaiiLC (unrorrecteil 

(ii)^ June 23 

observation 
h m b 

■ II 30 S4-4 

for paralUia) 

44 S3 306 

w „ 

24 

. 11 30 42-6 

S 38 39 9 

40 35 33'7 

(<^) •• 

25 

II 30 583 

S 4 * S* * 

36 38 27 4 

(^) »» 

27 

II 33 28 

S 52 so 2 

29 46 58 

w •, 

28 

— 

— 

26 49 45 0 

(/) .. 

29 

« « 37 39 3 

6 5 20'5 

24 II 37 9 

U) .. 

30 

”41 39 

6 12 42 2 

21 50 26 3 

(A) July 

1 

II 45 199 

6 20 ss S 

19 44 41 3 

(<) .. 

2 

11 50 ji 9 

6 30 4'9 

17 52 59 6 


Remarks . — («) The nucleu:i distinct but nebulous Tail 
bright, and estimated 15° in length. Observation good. 
ip) Observation dilficuU, owing to cloud. 

{c) Nucleus better defined than on June 23, but not so 
bright Length of tail estimated at 15°, Observation good. 

d) Observation ^ir, very cloudy. Tail long 

e) Observed through short break in clouds, Tail 10° 
in length. 

n Observation very good Tail 10'’. 
g) Observation very gpod. Nucleus smaller and fainter 
than on preceding nights. Tail 10° 

(A) Observation very good Tail 9'’. 

(*) Very faint, observed through haze Tail 8”. 
Radcline Observatory, Oxford £. J. Stone 

My chief object in writing to-day is to explain a word 
in my letter of June 28 (p 200) that is auite open to mis- 
interpretation In examining the head of Comet 18B1 
with a small direct- vision spectroscope and a narrow slit, 
I saw, on June 27, three bright lines or bands on a faint 
continuous spectrum. Two of the lines were strong] and 

' Thi obierveil R A. and G M.T Tor Juna g3, nporlad in Imt wMk’a 
Natuii (p aoo), ihould be dtertaxed one minute, ■■ nboTt. 
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near togetherj and of a bluish-green ; the third was much 
fainter and with very little apparent colour^ but easily 
seen as a bright line. 1 called these “ three green hnes/' 
as that was »e general appearance in the field of view, 
and I had no intention of fixing the positions of the lines 
The words however require explanation, as they would 
naturally be understood as restricting the bands to a 
definite part of the spectrum. On July i, shortly before 
midnight, I examined the position of these lines more 
carefully, keeping the slit sufficiently open lo secure a 
fairly strong continuous spectrum from the nuclcu's in the 
centre of the field, whilst the bright lines extended along 
the whole length of the slit 1 could then sec clearly that 
the two strong bands were in the green and blue, and 
that the fainter line was almost at the extremity of the 
more refrangible end of the spectrum visible in the small 
spectroscope used, and would therefore be situated m the 
violet or purple. 

The comet on the night of July i was very muwh 
diminished in bnlliancy, but at midnight it could still be 
traced by aid of a binocular through at least The 
nucleus shone as a 2 3 magnitude star, and under a cun- 
siderable magnifying power it was found to have lost most 
of the interesting features of June 27. 1 he double enve 

lope, so well defined in outline a few days previous, had 
disappeared, and there now remained only the briglic 
nucleus bounded towards the tail by two arcs, one on 
either side of the centre, from which those ia>s seemed 
to spring which moved slightly in the direction of the 
sun, and then bent round to help in forming the tad A 
mass of light surrounded the head, but this faded away 
gradually inLo a nebulous outline The light fiom the tail 
diminished very rapidly as the distance from the head 
increased. A sab Polo transit of the centre of the nucleus 
gave, for July i, iih. 50m 7& GMT, the following 
position uncorrccted for parallax and aberration — 

R.A 6h. 20m. S3s. 51 ; N Uecl yo'" 14' 53*' 7. 

S J TERRY 

SconyhursC Observatory, Whalley, July 4 

1 INCLOSE three drawings of the comet made on 


hydrocarbon spectrum very distinctly No bands were 
seen in the tail, but only in the immediate proximity of 
the nucleus On the 29th the comet was much fainter, 



Flu j, — A = j»iujill sLifi 

the bright jet had disappeared, giving place to a fan, oi 
which the left-hand side was the brighter, A small star was 
been through the coma, a, which the comet rapidly passed. 



the 27th, 29th, and 30th ult. On the 27th [the^bright jei 
extending fron the nucleus was very plain, and gave the 


Last night (30th) the fan-shaped projection had nar- 
wed co-isi lerably and apparent^ extended farther from 


lowed co-isi lerably and apparently exc< 
the nucleus. i 

Temple Ojaerratory, Rugby, July 1 


A. Fercv Smith 
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1 HAVE made some sketches of this comet, and have 
taken some photographs \?ith the 3-foot reflector Par- 
ticulars of the latter may be useful. 

On the night of Tunc 24 the comet, which was veiy 
brilliant, presented the appearance of Fig. 1 , the nucleus 
very bright and some 6" in diameter, and not m the centre 
of head Photographs with two minutes' exposure gave 
a decided impression on the gelatine dr> -plate, with 
twenty-one minutes' exposure the image was very dense 


' was taken before this was noticed Cloudy nights intei- 
vened till the 29th 1 had in the meantime fitted a fine 
screw to the plate-holder, and fouad that by giving this 
screw a certain calculated part of a turn every half minute 
for twenty minutes, 1 got a fair negative (I beg to forward 
tins for your inspection) without any of the distortion 
caused by the motion m dcchnation, 







1 —June 34, i9h Id i 3 h 

and the small bright tail that proceeded from the nucleus 
comes out well, but owing to the rapid motion in declina- 
tion the image of the nucleus appears as a tiail some 
quarter of an inch long 

On June 25 the appearance of the comet was altered, 
the club-footcd mass of light had disappeared, and the 
nucleus presented a rayed appearance 

Photographs were taken with similar results to those 
obtained on the 24th, but a dense image of the nucleus 






Flc a — June gj, i3h im 

was got with one minute's exposure. The intensity of 
light must quite equal that of a seventh magnitude star. 
'Ihe small bright tail was still very i^sparcnt, hut between 
It and the edge of the large taU proper there was a de- 
cided dark space on Che p aide. At ijh. 35ni. the / side 
was noted to be much the brightest ; this change must have 
taken place very buddenly, as u had been specially noted 
just before as being the faintest side of the taiL Fig. a 


Jli 2 — JuaL 1311 a:ill 

The comet was observed to have changed to a much 
more symmetrical form (see Fig. 3). The conditions under 
which the photographs were taken were not very favour- 
able , the mirror and flat were not at the best as regards 
polish, and the plates were about two jears old 

A Aivsi IE Common 

Thi comet engaged the attention of the Pans Academy 
of Sciences at Lheir sitting last Monday week, and we 
give the following extracts from the papers communi- 
cated. 

Admiral Moucher writes as follows — ‘'"Ihis comet, 
which was observed for the first time seventy-four ) cars 
ago by an Italian monk on September 9, 1B07, Was 
observe J by Pons eleven days aftetwards at Marseilles 
on the 20th, and remained visible till March 27, 1S08 ; 
during this long period it was possible to make a large 
number of observations, so that Uesscl could for the first 
time calculate its elements ; and he found that the 
period of its revolution must be comprised between 1404 
and 2rs7 years, and was probably 1714 ycaf^. The cal- 
culations l^ing revised and account taken of new per- 
tuibations, a period of 174 years was arrived at The 
observations made during its second appearance will 
doubtless render it possible to determine the causes of 
perturbations or the errors of calculation and observation 
which have rendered us present return so unexpected. 

Fisserand has called my attention to a comet, not 
catalogued, but citedfln Struyek's work, ‘ Vervolg van de 
Beschryving der Staaisterrcn ' (Amsterdam, 1753), which 
appears to have been seen at the Cape of Good Hope in 
1733, just seventy-four years previous to 1807, the want 
of precise observations, dotibtlcss, did not allow of calcu- 
lating the elements , but the identity of the period and 
the comet’s appearance in the southern hemisphere lead 
us to suppose that it 15 the same comet as we observe 
now, and which, from some cause difficult to conceive, 
seems not to have been observed m Europe after its 
passage through perihelion Perhaps the Dutch, to whom 
the Cape of Gooa Hope then belonged, will find in their 
archives some documents which will enable us to utilise 
this old observation, to which 1 have invited the attention 
of M. Oiidemans, tbc learned and able astronomer of 
Utrecht.” 
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M Bigourdan says he first perceived the comet on 
June 23 at ijh. 30m. The following elements are deduced 
from the observation at Kiel (where the comet was seen 
two hours earlier than at Pans) on June 23, and the two 
following at Pans — 

iBBi Pvu Mean Apparent Arp.ircnt 

Time Riffhi Ascension Decimation 

h m 1 n in I c ‘ u 

June 34 , 9 51 26 o 5 38 21 84 . +49 s 31 6 

a6 10 46 5'8 .. 5 47 3366 +5fi SO 24 
Pcnheliun passage, 1S81, June 16 52806 

0 = 265 21 59 I 

A = 270 57 51 [ Mean equm. 1861 0. 

1 = 63 26 57 J 
log ^ = I 866099 

Kepreseiilation of mean observation 
In longitude . (o - C) co8 i 9 = - 7"7 
In latitude o - C = " 4" 3 

The last elementb obtained by Bessel for the great 
comet of 1807 are as follows — 

Perihelion passage, 1807, September 1874537 mean Pans time 

B = 270 54 42 ) 

= 266 47 II > Mean equm, 1807. 

I = 63 10 28 5 
log jF = 1*810,3158 
^ = o 995.4*^78 

With regard to the physical constitution of the comet, 
M Wolf points out that while Coggia’s comet (1874)— the 
only large comet visible on the horizon of Pans since 
spectrum analysis came into use- -was at first telescopic, 
developed rapidly, and disappeared at the most interesting 
stage, the present comet comes to us already very much 
developed aher its passage through perihelion The 
transformations of the nucleus and its envelopes are 
extremely rapid (as the drawings show) In the large 
telescope the segmentation of the head, which Bond 
found in DonatPs comet, was di'^tmctly visible on June 
24 , the smallest instruments did not show U 

“ The new comet represents, then, the second period of 
development of one of these curious stars, of which we 
have the first only m Coggia's comet. Its study enables 
us to follow the transformations of the envelopes, and to 
complete wfiat information the comet of 1874 supplied. 

''From the standpoint of spectrum analysis we may 
now correct a premature conclusion which might be 
deduced from our observations of Coggia's comet in 1S74 
That comet, from May 19, presented the continuous and 
nearly linear spectrum of the nucleus, traversed by the 
three bright bands characteristic of the light of comets 
(which I nave found in more than a dozen of these stars) 
But on July 13, the evening of the last observation pos- 
sible, the three bands had nearly disappeared, while the 
Spectrum of the nucleus was become much brighter. 

" Must we therefore conclude that the incandescent gas, 
carburetted hydrogen or other, to which these bands arc 
due, disappear as the comet is developed, giving place to 
the light, proper or borrowed, of the nucleus ? The ob- 
servation of the new comet elucidates this It rises 
rapidly from the horizon, in the same region of the 
sky where Coggia's comet descended to disappear, too 
quickly, below the horizon Now on June 24 its spec- 
trum, observed with the same instrument as was used in 
1874. was reduced nearly to a continuous nbbon given 
by the nucleus ; the nebulosity only gave a broacT and 
very pale band, wdl terminated on the more refrangible 
side, diffuse on the other ; the other bands of comets did 
not exist, or at least one could only suspect their exist- 
ence in the neighbourhood of the nucleus, But yester- 
day (June 26) the comet was already far from the horizon, 
and when toe sky was pure the three bright bands 
appeared with great distinctness. The green band espe- 
^^lallywas bright, longer than the two others, and ais- 


tinctly limited on the less refrangible side (wave-length 
516). On this side it seeemed bordered by a dark space, 
as in the speclrum of Coggia's carnet As in the latter 
the red is the only colour pretty visible in the spcctium of 
the nucleus, and it is slightly dilated The ulterior 
observations will show whether these bands will continue 
to develop We are put on our guard, in any case, 
against the effect resulting from difi^rence of altitude of 
the comet. 

"The total quantity of light given by the head of the 
comet is considerable, and many persons have tried to 
compare it to a star of the first magnitude. In reality its 
intrinsic brightness is very slight 1 had occasion last 
night, by slightly displacing the telescope, to look at the 
spectrum of a star of fifth or sixth magnitude ; tlie line of 
light produced was at least as bright as the spectrum of 
the nucleus ” 

Admiral Moucher having put at M. Thollon's disposal 
the 1 4-111 equatorial of the Observatory, the latter made 
some spectroscopic observations of the comet on the 
nights of June 34, 25, and 26, with the following 
results — 

“ The nucleus ol the comet gives a pietty bright con- 
tinuous spectrum, on which one can distinguish neither 
bands nor lines The nebulosity surrounding the nucleus 
gives three bands which aie detached on a continuous 
spectrum. One of them is very visible , the others are 
faint Tlieir position has been measured with great care. 
The measurements, repeated a large number of times, 
are more concordant than I could have hoped. 

''The spectrum of bands furnished by the comet so 
resembles that given by the blue spirit flame that I con- 
sider them identical. This identity docs not result merely 
from the aspect of the bands and their ratios nf intensity, 
but also from their absolute position The bpectnim of 
the comet i«5, then, the spectrum of carbon or of one of its 
compounds The sole diflercncc I have met with is that 
the violet band given by alcohol is not seen in the spec- 
trum of the comet , the absorption of the atmosphere 
suffices to account for this difference " M Thollon is 
making further observations 


NOTES 

The " Chclini-Mcmoiial ” volume lake', the form of ** Col- 
lectanea Malhematica,” and is issued ui ilci the joint edUorahip 
of Profesvors Cremona and Beltrami (U. Hoepli, Milan). It 
contains thirty papers by twenty-eight bufficicnlly reprcfenlativL 
mathematicians, of whom sixteen are well-known Italian writers, 
of the remaining twelve, five (MM. Gciser, Kronecker, Reye, 
Schlafli, and Wolf) write in German, foar (MM Uorchardt, 
Darboux, Ilrrmitc, and Mannheim) write in French Of the 
three English contributors, Messrs Cayley (on a differential 
equation), Hirst (on the complexes generated by two correlative 
planes) write in Fnglish, and Prof H, J S. Smith discounes in 
Latin '^de fractionibns quibusdam conltnuis." There is a 
likeness of Chelini 

The Governnicnl have appointed the Earl of Crawford and 
Balcarrcs Chief Commissioner, and Sir Charles T. Bright, Prof. 
D. E. Hughes, F R S.p and Lieut.-Col. C. E, Webber, R.E., 
as CommiBsioDcrs at the forthcoming Elcctncal Exhibition and 
Congress at Paris 

Students of Cretaceous geology will regret to hear that 
Griffiths, the well-known "fossil man” of Folkestone, has been 
disabled for many months by rheumatism, brought on by constant 
exposure during the past twenty- five years, in which he hai duly 
extracted from the wet and slippery tract of Gault clay in Eoit- 
weir Bay the remarkable series of mollusca with their pearly 
nacre preserved, plants, corals, Crustacea, and reptilian remains 
that ornament not only the private collection of thoEe who make 
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I be Gault a subject of special study, but the national museums 
both of this country and of the New World In addition to 
collecting by faf the most perfect specimens of the Gault fauna 
and Aora hitherto obtained, Gnniihs has rendered an important 
service to science in carefully noting the bed or horizon from 
which each specimen was procured, which identification has 
formed the groundwork of the divisions which Engli''h geologists 
have been able to make 111 the Gault, and tlie correlation of these 
zones by M Barrois and others with deposits occuinng on the 
Continent, In consideration of these results, earned out by a 
working man under the difficulties uf a struggle for life with 
circumstances, and the rigorous weather of the English Channel 
coast, it has been thought advisable to appeal to English geolo- 
gists to raise a small fund which should render it unnecessary 
for work to be earned on when dangerous to health, and.Lo tide 
him over present difficulties ; towards this cud a committee has 
been formed, consisting of Mr W Topley, 1 ' G S , Mr F. G H, 
Price, J'.G.S., Prof. Boyd Dankiii'-, M,A , F.R S., and Mr. 
C E, De Kance, F.G S,, with Mr F G H Price of Mcssr- 
Childs' Hank, Temple liar, .is Ireasurei, who will gladly icceive 
subscriptions. 

According to annual custom, the apccimens added to the 
Museum of the College of Surgeons are now eKhibited 111 the 
Council Room of the College, and will remain for inspection 
until the 13th inst , when they will be distributed m their proper 
places in the Museum The number of additions, both to the 
Pathological and Physiological series, appears to Ve unusually 
large. Among the former we notice a novel fealure m a collec- 
tion illustrating vegetable pathology and teratology, prepared by 
Mr b b Thattnck ; also a fine sencs showing the characteristic 
lesions produced by Indian dysentery, presented hy bir Joseph 
Fayrei. To the physiological, or rather zootomical, senes the 
inhabitants of Lbc Zoological Society’s Gardens h.ive yielded 
their usual quota of moital remain^, and almost every portion of 
the internal anatomy of the manatee, ihe external appearance 
of which was so familiar, during seventeen months, to the 
visitors of the Brighton Aquarium, can now be seen, neatly 
flissected and displayed 111 spirit. There are also some very 
beautiful preparations of human anatomy Among the most 
striking objects shown in the osteological collection are a 
magnificent skull of a sea-elephant and a fine articulated 
skeleton of a sea-lion, both of which were obtained for 
the museum by the secretary to the Falkland Islands Com- 
pany, Mr, F. Coleman, A senes of skulls and skeletons of 
Veddahs, the aboriginal inhabitants of Ceylon, have been con- 
tributed by Mr. W. U. Kynscy, It is mentioned in Prof 
Flower's report that the whole of the Bariiard Davis collection, 
which numbeis 1630 specimens, mostly traiiia, have been 
cleaned, arranged in the museum, and re catalogued duiing the 
year, and are now available for study '1 he report also refers 
to the appointment of an additional assistant curator, having 
special duties in the pathological department of the museum 

The Annivemary Meeting of the Sanitary Institute of Great 
Britain will be held at the Royal Institution, Albemarle Street, 
on Thursday, July 14, at 3 p m An address will be delivered 
by the Chairman of Council, Prof. S. F. D, F. De Chaumont, 
M.D.j F.R.S., entitled, “ Modem ^ Sanitary Science," abd the 
medals and certificates awarded to the successful exhjbiton at 
the Exhibition at Exeter in 1880 will be presented. 

At a meeting of the joint committee of the Edinburgh Town 
Conned, the Highland Society, and the Scotch F&faeriei Im- 
provement Aisoclation, held In Edinburgh on the 29th ult , a 
strong opinion was expreued m favour of the proposal to hold 
a Fisheries Exhibition In Edinburgh, of making it an interna- 
tional exhibition open to all countrlei, and of having it, if 
possible, in the Waverley Market, in April next year. An 
Executive Committee waa appointed. 


The University College, Nottingham, was opened on Thurs- 
day last, July 30, by Ilia Royal Highness the Duke of Albany, 
in a brief ceremony. At a luncheon afterw^ard*, given in the 
Albert Hall, the Duke made a thoughtful speech on the nature 
and .inns of the Institution We hope to lelum to the subject, 

Belgium (according tu fj will take a considerable 
share in the forthcoming Paris l.'thibilion Ihe number of 
exhibitors is over a hundred. Among other cxUiliiis the Jaipur 
regulator and the lampc-svltil of MM. Clcrc and Buicau will 
compete prominently with the numerous other stems of tlcctnc 
lighting. Of telephone sjicciabsts M. de I ocht-Labye will ^huw 
his pan-telephone in action, ^ftiul M. Navez’s rescarthes will 
duubtle^s ri-Ceive due atteiiliim Meteorological instruments 
will be especially represented by those of AI Van Ry-ssel- 
berghc, with which the indications of a meteorograph at a distance 
ire registered directly at Brussels Obseivatory. Cul Lebou- 
lange will exhibit ballistic api>aratus of special type, ai.d lii> 
ingenious dromumcler and diomosLOpc for controlling the velo- 
city of trains, especially at dangerous points. Various kindi of 
telegraph wire i\ill be shown, and a special intcrc-t will attach 
to the wires of pbosplior bionzc from the w orks of M Monte* 
fiore Levy , these wiie>, hive a conductivity four times that of 
iron, and their tenacity being also much greater, lines may be 
made in which the wire section is greatly 1 educed An official 
and special c.ltalogue is hung piepared for the Belgian section 
it will comprise an intioductory notice by^ M, Buuneux on 
electrical tcicnce and industry 111 that counlry. 

A I'KivAiE vi-^it was paid on Saturday la^t to the Channel 
tunnel expel imental works by Sii E Watkin, M.P. (chairman 
uf the South-Eastern Railway Company), .lud a laige party of 
icientific and other gentlemen Vciy satisfactory progress was 
found to have been made at Abbot's ClilT since the last visit, 
The heading hah now been advanced a total length of nearly half 
a mile The tunnel is kept w ell free of water, and a good average 
rate of work is maintained The work at (he new shaft at 
Shakespeare's Cliff promise'! to be even more ^atnfactory. A 
very superior boring machine is used, and a more powerful 
engine is being fitted up to drive it 

The first general meeting of the Society of Chemical Industry 
w'as held on the 2Sih ult in the hall of the Institute of Civil 
Enginecr«, Prof. Roscoe presiding. After the President's address 
papers were read on ‘^Recent Legislation on Noxious Gases,” 
by Ml E. K Muspralt ; "The Brewing of Lager Beer,” by 
Prof C. Graham , and " Mechanical Furnaces," by Mr. James 
Maclear This promising Society already numbers 300 members, 

The Conned of the Umver-^ity of Dublin have nominated 
Valentine Ball, M, A , of the Geological Survey of India, to the 
Pi of es •worship of Geology 111 the University of Dublin , this 
nomination however requires to he confirmed by a vote of the 
Board of Trinity College, Dublin. There were Eeven candi- 
datea, 

M, W. DE Fonviellk, editor of Z'A/rr/rifi/r^, and M Lipp- 
mann, one of hia contributors, made a balloon ascent on July 2, 
shortly affer midnight. The descent took place near Ram- 
bouiUet at a quarter fast five, the distance traversed being 48 
kilometres. The ballooidsls canicvl with them a small Plants 
accumulator with a special safety electric lamp constructed by 
Trouv^, composed of a platinum wiie inclosed in a glass tube. 
While the apparatus did not weigh more than r kilog. it gave 
sufficient light for reading the barometer and thermometer, and 
writing notes with accuracy. A special luminous compass for 
aeronauts will be oonstructed on Ihu plan and sent to the 
Exhibition qf Electricity. 

The number of Chinese in the United States Is now proved 
by the census to be very much less than has been commonly sup- 
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pOMd. It la only 105,717 (CBlifornii, posscaiiDg 75,122). It la 
tine thftt the numbers hnve ne&rly doubled «ilhin the lut ten 
year*, but even at that rate they are not of a nature to cause any 
alarm mch as appears to have been felt in some quarters In 
the Eastern States the ChineFe element is quite inappreciable 
amonf the forei^ elements of population ; New York contains 
but 942, Massachusetta 256, IlIlnoi<i 214, &c. 

The scheme, earnestly advocated by the late Sir Thomas 
Moncreifle, for providini; Perth and Perthshire with a satis- 
factory natural history museum is now bcin^ realised, a handsome 
budding m the Scottish taroiual style having been buiU in South 
Tay Street with the funds provided, The ground floor contains 
a lecture-room, library, and laboratory or work room, and the 
museum occupies the upper part of the building. To the rear a 
piece of ground has been secured on which additions more than 
doubling the accommudrtion could be built, but meantime the 
ground is to be used as a garden, in which all the more notable 
Perthshire plants will be grown Access from (he huilding can 
be easily obtained to two much larger lecture halls Liuii that in 
the museum, if necessary. The museum is to be strictly Lunfinccl 
to the natural history, botany, and geology of Ferthsliire, except- 
ing a small type collection, and should the project be rightly 
earned out (by the Pcrthshiie society of Natural acience) one 
of the mobt interesting and valuatde local cullcLtinnii sheuM thus 
be formed The cost of the building (which is described in the 
current number of the Siottish Naturalist) has been upwards of 
1,700/, all of which has been subscribed A further amount is 
required for furnishing, &c , and for this end a bazaar is to be 
held about the end of the year 

The Literary and Aiuiquarian Society of Perth propose an 
extension of their Museum in Perth, the only one hitherto 
existing in the county, by budding, at an estimated cost of 
3000/ , a hall behind the present museum, mainly to accommo- 
date the zoological collection (which comprises ^time 800 verte- 
brate and 2000 invertebrate form*') It is designed to present in 
this room a gradational view of animal life A bazaar in aid of 
the proposed extension will be held on October 5 and 7 Sub 
scriptlons and donations may be sent to Mr. P Hepburn, 
solicitor, 12, Charlotte Street, Perth, or to Hr Dower R N, 
Montreal College, Perth. 

At the concluding meeting of the session of the Geologists* 
Association on Friday, July 1, a costly timepiece and ornaments 
were presented to Mr J Logan Loblcy with the following 
address — "The accompanying timepiece and ornaments are 
presented by the members of the Geologists’ Association of 
London to their treasurer, J Logan Lobley, L'^q , F G S , 
F.R G S , m recognition of the valuable services he has ren- 
dered to the Association as Honorary Secretary, 1871-74, and 
Honorary Editor, 1871-81, and of the active interest he has 
always taken in its welfare and progress " 

A BRANCH of the Baturite railw ay in Brazil ha? a gradient, 
which u probably the steepest in the w orld wmrkcd with a loco- 
motive acting by simple adherence This gradient is about 10 
per ccdL, or 90 to 100 millimetres per metre. The I me (do 
scribed in la>it week's La Nature) is of narrow gauge, and extends 
from the port of Alfandega on the Atlantic to the town of Forta- 
leza, about 2 kilometres distance. The locomotive is fiom the 
Boldsdn works in the United States , it has an adherent weight 
of 20,000 kilograms, and draws three loaded goods waggons or 
a imgle passenger car of the American type at a velocity of 20 
kilom. per hour By always limiting the weight to be drawn to 
on imount con*>iderably under that of the engine, the regulonty 
of tho tenice on this liqp has been ensured during the two years 
it has been In n^e. 

Tub first port of a fourth cdilicm of Gnffith and Plenfrey’s 
useful Uicrognphic Dictionary has appeared. It is expected 


that the issue will be completed id twenty-one of these monthly 
parts, which will include Important additions representing recent 
scientific progress. This work is known to aim especially at 
helping the microscopic observer to discover what any object is 
which may be presented to him, and by the aid of the Biblio- 
graphy to refer to more extensive treatises for further details , 
A system is also adopted by which one is guided to a general 
knowledge of particular deportments of science. There is an 
introduction on the use of the microscope Dr. Gnlhlh is 
assisted in the editing _by the Rev, Mr Berkeley aiul Prof. 
Rupert JoncB, 

AVe have received an excellent specimen number of a new 
French engineering journal entitled NlngMitur The proprie- 
tors have .acquired the right of reproduction, ni France, of ai titles 
from our contemporary, Eu^inemng^ of which articles the new 
pager will largely consist 

M Ferdinand dk Lesseps has been elected president of 
the hocicLc de (icographie of Paris. 

There was recently landed at Marseilles a magnificent zebra 
which the King of Chna, Mcnelick IT , ha? sent as a present to 
the President of the French Republic This zebra, called the 
Semaphore^ has been brought from Abyssinia by two Marseillais, 
The Societe de Geographic, to which it w'as addressed from 
Aden, has intrusted it to the Marseilles Zoological Garden 

The evcningyi/i* of the Royal Horticultural Society was held 
on ihe 28th ult in the Gardens at South Kensington. Coloured 
lamps were disposed about the lawns, and here and there the 
cool plash of fountains was to be heard. The Siemens and 
Maxim electric lights were placed in the upper part of the 
Gardens, and in the lower part were two tents illuminated by the 
Brush electric light, and containing the plants of a flower-show, 
which continued next day Brilliant elTecls were obtained with 
coloured fires behind the trees and the spray of the fountaios 

The Berwickshire Naturalists’ Club commemomted the BAieth 
year of Us existence on the 29th ult by a meeting at Grant’s 
House, largely attended by members, Excuniions were mode to 
different places of interest m the locality, and before dinner Mr, 
James Hardy, joint secretary, was presented with a valuable 
microscope and ilo/ in recognU.on of his long and arduoue 
services. The Rev Thomas Brown, Edinburgh, one of (he 
oldest members of the club, presided. 

From the Cohmes and India learn that the Meteorological 
Conference lately held at Sydney has agreed to a division of 
Australia into meteorological districts or aspects, to form the 
ba^is of weather telegrams and warnings. A cipher code has 
been arranged for weather telegrams to New Zealand, and the 
Queensland Government is to be asked to co-operate in the 
matter. 

From an approximaFe summary of this year's census of Vic- 
toria, which has just been received from Mr H. H Hay ter, the 
Government statist, it appears that the total population of the 
colony, including Chinese and Aborigines, is now 855,796, 
against 731,528 in 1871. The Chinese number 11,796, and the 
aborigines 768, the former showing a decrease of 6299 and the 
latter of 562 

The additions to the Zoological Society’s Gardens during the 
post week mclude a Furple-faced Monkey (Semnopitketus lemco~ 
frymnus) from India, presented by Lieut, W. V. Anson, R N, , 
a Daubenton's Cura sow (Crax daubaitom) ffom Venezuela, a 
Hawk's-billcd Turtle [Chtlonc mhricata) from the East Indieii 
presented by Capt. Kiilg , a Rough Terrapin {Cltmmys punctn- 
laria) from Trinidad, presented by Mr, Lacbmere Guppy , ten 
Green Turtles (Chdone vindis) from Auension presented by 
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Messn. Weil Brothers; two Yellow Snakes ^ChUcbothrus tm- I of iniitrumentS| he was in no sense sent out by the Gco^aphiLol 


Qrma/yj) from Jamaica, presented by Mr. Chaa B. Masse ; a 
Squirrel Monkey {CAryjotAnx saurea) from Dcmcrara, a Mili- 
tary Macaw {Ara milUans) from South America, deposited , a 
Wnpili Deer {Cirvus canadensis), two Hybrid Faradoxures 
(between Paradoxurus leucomystax and Z*. sUgmaticm), born m 
the Gardens, 

GEOGRAPHICAL NOTES 

The Cieo^ra[iliical Society’s PfOC£i.dini^s this iiiouth arc Lhiedy 
occupied with the anniversary meeting at the end of May, and 
everything said and done on tint occaMon sLcm^ to have been 
carefully recoided 'ihc only pa[)cr given i'-, that by Mr, Minchin 
on Ea'itcrn Bolivia and the Gran ChaLo, and it is illustrated by 
one of the best maps winch the Suciety has puldishtil for some 
time. The geographical notes snpply intelligence of matters 
which have not hitherto altractLil H'llice 111 ihi'. Louiitry, though 
one at Jea^t is of considerable impurtanLe, We allude to the 
recent exploration of the Hem River by Dr Heath of Wisconsin, 
which 15 a disLiiiuL aildiliuii to our knowledge of the Amaz ms’ 
system When fuller details, including Di . Ilealh's oh ervations 
for latitude and longitude, have come to liaiid, it wdl he fur the 
fiibt time possible to fix the precise pnsiuon t)f tiie uiomh of the 
ma^nirii.ent river, best known as the Madrc dc Dios, ^^hlLh, 
until a few years ago, was believed by geogiaplici , to be a feeder 
of the Purus msleod of the Madeira boinc inrorinaliun u aDo 
given ns to the piogiess of exploration between the Ruvuma 
and Lake Nyassa 

M, AiiiJi< DisstjiOUiNS, who is well knomi fui the excellent 
geographical uoik he has done in Eabtem Tibet, contribute:* to 
Les Altssioiis Cii'holhines the first part of so 11c mtcrcsinig notes 
on the marriage and other domestic cu'.tunis of the libctan^. 

It may be iiiteresting to nienlion tliat in list week’s number 
of the Society of Ails’ Joiiinal some useful notes arc [mbltshul 
on gums, resins, and waxes, which Mr C, Warnford Lock 
has compiled from the journals of recent Iravcllers Especial 
roiniticncu is given to india-rubber and the curious fossil ream 
iiowu as gum copal 

M Koux has been intrusted by the Minister of Public In- 
atructun and Fine Arts at Pans with a scientific mis ion to 
Tunis, and he has already begun the explcjration of the region 
near the Constantine province of Algeria, He will afterwards 
undn'take topographical and botanical investigations in the 
country between the Mejerba Valley and Cape Bon peninsula 
Undei the auspices of the same department M Lantz is engaged 
111 making natural history collections in some of the unknown 
parts of Madagascar. 

M. BouLAMriEK, a French Government engineer, has lately 
been engaged on a surveying expediluu in Indo China, in con 
nection with the project for a radway, He went by a somewhat 
circuitous route from the fron'.icr of hrench Cochiii-Chiiia across 
Cambodia to Siam, made an especial study of the basin of the 
Tonlt-Sap, or Great I^ake, which, according to hu view, was 
formerly the head of the Gulf of .Siam The m malauii south 
of Fursat must, therefore, have heen an island, but the inter- 
vening low country becoming filled up they were joined to the 
mainland. As the result of his observations, M Boulrngier 
thinks that the Tonld-sap will gradually silt up 

Wk hear that Mr Dorward, of the China Inland Mission, 
returned to Shanghai early m April from a five-months’ journey 
in the province of Huii\n lie la the only Protestant mis- 
aionaiy who has ever travel sed the route by which he returned 
froji Hung kiang to the neighbourhood of the Tung ting Lake 
Mr Dorward also paid a fiying visit to Kwei>yang-fu, the 
capital of the Kweichow province, 

A PROMINENT parnCTaph in the Standard of last Saturday 
states that the " Geogra^nucal Society has received some interesting 
details of ihe fate of the W/brauls fi.r, Capt Phipson-Wybrants] 
Expedition in Mozambique.” We understand that there is 
absolutely no foundation for this iLateii^ent, and the only effect of 
it IS to inflict cruel disappointment on the relatives of the deceased 
meinben of thia unfortunate eapcdiLiun, regarding whose lost 
days detailed particulars are anxiously awaited, Wliether these 
will ever be known is, we fear, more than doubtful. The expe- 
dition was a purely pnvaCe undertaking on the part of the late 
Capt, Phipson- Wybrants, and though he was aloed with a ban 


Soaety. 

The Brazilian Section of the Iisbon Geographical Soaety, 
which was established a short time back, has commenced the 
publication at Rio de Janeiro of a periodical under the title of 
Revista Mensal. Dr F Men les dc Almeida 13 the editor-in- 
chief 

The Bengal Atialic Society have i!»:*ucd aa part of their 
Journal Mr Longwurth Dawes' akcLch of the Norihern Bolochi 
language, contaming a grammar, vocabulary, and specimeus of 
the language. 

CIVILISATION AND BARBARISM IN SOUTH 
AFRICA 

A r a meeting of the Anthrapological Institute on the 2Sth 
ult Sir Bar tie icre g ivc a lecture trcalmg of the resulti, uf 
contaLt of civilised with uncivilised races m South Africa. The 
fir^L part of the lecture dealt with the histoiical icsults of such 
contact in other countries, and the lecturer, after a sketch of the 
recent hisloiy and present condition of the various South Afiican 
racc'i, maintained that on Lhc whole native^ have mci cased 111 
numbers as well improved in physique and in ^intellectual 
sLatUi by contact with Europeans, and that there was wDo little 
real leason to doubt an improvement in mural status Tlie coii- 
ditioiis lequircd to iai-»c and improve laces like llie KanTir-^ were 
(i) a strong imperial government , (2) fieedom fiom slavery and 
equihly before the law To secure the-ie two requisites it was 
neceisary (j) to determine wdiether the standard of moial and 
social pi.jgress shall be tli.it of the T'.uropean or that of the native 
races , (4) cduc.ilioii according to Liiglisli standard The 
general results arrived at 111 the lecture were summ.insetl in the 
following proposui )ns — (i) It is possible foi the civilised to 
dedroy by war the savage races, to expel, or repel, or turn them 
aside in their inigrat ons , (2) pr^amity of civilised and savage 
races has led 01 is leading Lo the decay and jirobablc extinction, 
of the Bushman lacc. But this result is doubtful in the ca^e of 
the Hottentot races and is certamlynot taking place with regard 
to the Bantu or Kalfir races , (3) the changes consequent on 
proximity of civilised and uncivilised races are an approximation 
to the European type of civilisation , (4) the essentials lo such 
approximation arc (/i) a pax Romana or Anglican a, bringing 
with It {If) protection of life and property, which involves equahty 
before the law, individual pro{)crly in laud, abolition of slavery, 
abolition of private rights of making war a id of carrying arms 
without the authority of the supreme ruler, (0 power of local 
legidation on Euiopcan principle^ with a view to secure educa- 
tion in the arts of civilised life, laxition sufficient for state pur- 
pose-), restrictions on the use of intoxicating Bubslances, os 
measures essential to the full attainment of any one of the 
piccccliug objLcti 

INDIGO AND ITS ARTIFICIAL PRODUCTION 

ORE than eleven ycar'i ago the speaker had the pleasure of 
bringing befjre Lhi'. audience a discovery in synthetic 
chemutry of gi cat interest and importance, viz that of the arti- 
ficial pri^uction of oli/arme, the colouring subslaDcc of madder. 
To-day it i-. In'! privilege to point out the attainment of another 
equally sinking case of synthesis, viz. the artificial formation of 
mdigo. In this last instance, as in the former ca'-e, the world is 
indebted to German tcieiice, a 1 i:h:iagh to difTcrciU iiidividiiaL, 
for these interesting re-tuUs, the syiithcais of indigo hiving been 
achieved by Prof Adolf Bacyer, the worthy successor of the 
illustrious Liebig in the University of Munich Here then vrt 
have another proof of the feci that the study of the most intri- 
cate problems of organic chemistry, and those which appear to 
many to be furthest removed from any practical application, ire 
ill reality capable of yielding results hiving an absolute value 
mea'sured by hundreds of thjusand*) of pounds. 

Ill proof of thii assertion, it is only necessary to mention that 
the value of the indigo imported into this country in the year 
1879 reached the enormous sum of close on two miliions sterling, 
whilst the total production of the world is assessed at twice that 
amount , so thit if, ai u certainly not Impossible, arLficial indigo 
can be prepared at a price which will compete with the native 
oroducL a w ide fiel d is indeed open to Us manufacturers 

dchvered at Royotf^latt tutioii, ^FFul:iy«'Hxy0i7,riBli..b]r 

Frof H E Roieoe, LLD, F.R S 
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Indl^o, lit well known, 11 a colounnj; matter which has 
attracted attention from very early times. Cloth dyed with 
indigo has been found in the old Egyptian tombs. The method 
of preparing and using this colour is accurately described by 
both Pliny and Diosconde^, and the early inhabitant of these 
islands wera well acquainted with indigo, winch they obtained 
from the European indigo plant, fsa/tJ tinctona^ the woad plant, 
or pastel. With this they dyed their garments and painted their 
skins. After the discovery of the passage to India by the Cape 
of Good Hope, the eastern indigo, derived from various species 
of Indt^fera^ gradually displaced woad as containing more of 
the colouring matter. Hut this was not accomplished wiUiuiit great 
opposition from the European growers of woad , and severe enact' 
ments were promulgated against the introduction of the foreign 
colouring matter, an edict condemning to death persons ''who 
used that pemicioua drug called devil’s food,” being issued by 
Henry the Fourth of France. The chief source of Indian indigo 
is the Indtg^fora iinciotia, an herbaceous plant raised from seed 
which IB sown iii either spring or autaoin. The plant growi with 
a single stalk to a height of about three feet six inches, and about 
the thickness of a finger it is usually cut for the first time in 
June or July, and a second or even a Inird cutting obtained laUr 
m the year. The value of the crop depends on the number of 
leaves which the plant puts forth, as it is in the leaves that the 
colouring principle is chiefly contained. Poth the preparation 
of the colouring matter from the plant, and its employment as a 
dyeing agent, are earned on at the prc^ient day exactly as they 
have been for ages past. The descriniion of the processes given 
by Dioscondeii and Pliny tally exactly with the ciude mode of 
manufacture earned on m lleiigal at the present day 

Dioscorides says : — " Indigo used in dyeing is a purple- 
coloured frolli formed at the top of the boiler j this 15 collected 
aud dried by the manuficlurcr , that possessing a blue tint and 
being brittle is esteemed the most." 

The identity of the blue culounng matter of woad and that of 
the Bengal plant was proved by llellot, and by Planer and 
Trommsdorfl at the end of the last century. These Latter 
chemists showed tliat the blue colour of the w oad can be sub- 
limed, and thus obtained in the pure state, a fact which was first 
mentioned m the case of indigo by O’Brien m 1789, in his 
treatise on calico printing Indigo thus purified is termed indi- 
gotm. It has been analysed by various chemists, who ascertained 
that its comp:>siLion may be most simply expres^tcd by the ! 
formula CbUbNO, 

Concerning the origin of indigo in the leaves of the Indt^ofcra, 
various and contradictory views have been held. Some have 
supposed that blue indigo exists ready formed in the plant , 
others, that white indigo is present, which on exposure to air is 
converted into indigo-blue iSchunck has, however, proved 
beyond doubt that the woad plant {/lads /tfic/ona)^ the /»dt- 
gofera hndoria of India, aud ihe Chinese and Japanese indigo 
plant (Polygonum tmetonum) contain neither indigo-blue nor 
while indigo ready formed. By careful treatment the leaves of 
ail these indigo-yiclding plants can be shown to contain a colour- 
less principle termed mdicanj and that this easily decomposes 
yielding a sugar-like body and indigo-blue. lhat white indigo 
IS not present in the leaves b proved by the fact lhat this com- 
pound requires an alkali to be present in order to bring it into 
solution, whereas the sap of plants is always acid. The decom- 
position u represented by Schunck as fallows : — 

sIIjO = Cgll^NO + sCbIIjqO,,, 

Indican IndiKoiin Indiglucin 

So readily does this change from indican to indigo lake place, 
tbit bruising the leaf or exposing it to great cold is sufficient to 
produce a blue stain. Even after mere immersion in cold alcohol 
or ether, when the chlorophyll has been removed the leaves 
appear blue, and this has been taken to show the pre existence of 
inmgo in the plant. But these appearances are deceptive, for 
Schunck has proved that if boiling ucohol or ether be used, the 
whole of the colour-producing body a 4 well as the chlorophyll is 
removed, the leaves retammg only a faint yellow tinge, whilst 
the alcoholic extract contains, no indigo blue, but on adding 
an acid to this liquid the indican is decomposed and indigo- blue 
is formed. 

What now was the first step gained in our knowledge concern- 
ing the’ constitution of lodigo, of which the simplest formula is 
C|H.NO ? 

StbP No 1.— This was made so long ago as 1840, when 
FritKhe proved that aniline, CoHgNHg, can be obtained from 


indigo The name for this now well known substance is indeed 
derived from the Portuguese ' ' anil," a word used to designate the 
blue colour from indigo. This result of Fritsche’i is of great im- 
portance, as showing that indigo is built up from the well-known 
benzene ring CgKg, the skeleton of all the aromatic compound*), 
and moreover (hat it contains an amido group. 

Step No a was also made by Fritsche in the following year, 
when, by boiliiig indigo with soda and maganebe dioxide, he 
obtained ortho-amido-benzoic acid, or, as he then termed it, 
anthranilic acid. The following is the reaction which here 
occur; — 


C.HbNO + 0 + 2lIjO = C7lIaNH,0/+ CHjOj ' 

Iniligo Ortho-amido-benzoic ncid 


What h^ht does this fact shed upon the constitution of 
indigo? It jihows (1) that one of the eight atoms of carbon in 
indigo can be readily separated from the rest , (z) that the 
carboxyl and the amido group are in neighbouring positions 
in the benzene nng, viz. i and 2 For we have three isomeric 
acids of the above composition. 



SteI’ No. 3 — The next advance of imporlnncc m this some- 
what complicated matter is the discovery by Eidmaim and 
Laurent independently, that indigo on oxidation yieldsi a 
crystalline body, which, however, possesses no colouring power, 
to which they gave the name of lAatm, 


C\H,NO 0 = CbHbNO,. 

Indigo IsAlin 


Step No. 4 — Tlie reveihc of this action, viz the 1 eduction of 
isatin to indigo, w'os accomplished by Baeyer and Emmerling in 
1S70 and 1878, by acting with phosphoius penlachluridc on 
i^aliii, and by the 1 educing action of ammonium sulphide on the 
chloiide thus formed 

Understanding now' something of the structure and of the 
relationships of the body which we wiih to build up, let us see 
how tlu'i edifice has, in fact, been reared. Three processes have 
been successfully employed for carrying out this object But of 
these three only one is of practical importance 

For the sake of cuuipictcnessi let us, however, consider all 
three proccst.e^, although Nos. i and 2 are at present beyond the 
pale of practical fichemes. 

ITiesc three processes have certain points in common, (i) 
They all proceea from some compound containing Ihe benzene 
nucleus. (2) They all start from compounds containing a 
mtrogen atom. (3) They all commence with an ortho- compound 

They differ from,one another ; inasmuch as process No. 1 starts 
from a compound containing seven atoms of carbon (instead of 
eight), and to this, therefore one more atom must be added ; 
process No. 2, on the other hand, starts from a body which 
contains exactly the nght number (eight) of carbon atoms j whilst 
No 3 commence^ with a compound in which nine atoms of 
carbon are contained, and from which, therefore, one atom has 
to be abstracted before indigo can be reached. 

Process No, 1 (Kekule — Claissen and Shadwell).^So long ago 
as 1869 Kekul^ predicted the constitution of Isatin, and gave to 
it the formula wnich we now know lhat it posscBsei, viz. 


CO 

/ \ 

CbH, CO. 


Following up^thifl view, Claissen and Shad well, two of Kckul^'a 
' Bollinger, Drut Ckem Gt* 1B77, i. 
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nupLU, succeeded in prepanng isatin,andj therefore, now mdigo, 
from ortho-nitro-benzoic atid. 

The following are the steps m the a<;cent 


f. Ortho-nitro-benzoTc acid acted on by plioisphonia pciita- 
chloride yields the chloride CaH4(NOj)COCl. 

2, This latter heated with silver cyanide yields the nitnl Cflll4 

(NOa)CO.CN 

3. On heating this uith caustic p tash it yields ortho-nitro- 

phenylglyoxylic acid, Cflir4(NOa)CO.COaII 
4 Tills IS converted by nascent hydiogcn into the amido-com- 
pound CaH4(NH,)C0.C05lf 

S. And this lo^es water and yields malm, Ct,ll4NlI CO. CO 

W I' 1>) 


The reasons why tins process will not woik on a large ^^cale 
are patent to all those who have had even bowing acquaintance 
with such unpleasant and costly bodies as phosphorus penta- 
chloride or qranogen. 

Prccess JVo 2 — Baeyer’s (1878) synthesis from ortho-nitro- 
phcnylacetic acid, 

This acid can be obtained synthetically from toluol, and it is 
first converted into the anndo-acid, which, like several orlho 
compounds, loses water, and is converted inlo a body called 
OKindoI, from which isatm,'flnd therefore indigo, can be obtained 
The precise steps to be followed are — 


r. Ortho-omido-phenyl acetic acid yields oxindol 

CHaCO.lI CII3 

/ / \ 

= Cflll^ ^CO + UgO 

' NHa NH 

2 This on treatment with nitrous acid yields nitrosoxindol 
C(NO) 

/ \ 

C,II< CO 

\ / 

NFI 


3 This again with nascent hydrogen gives amidoxmdol 


CH(N 1 I,) 

/ \ 

CJL CO 

Which on oxidation gives i^atin, 

CO 

/ \ 

C,H^ QO. 

CTI 


(QED) 


This process, the feasibility of which had also been foreseen by 
Kekule, is however not available as a practical scheme for various 
reasons. 

Process No. 3. — This may be called the manufacturing proce s, 
and was also proposed by Baever. It starts from cinnamic acid, 
a substance contained in gum benzoin, balsam of Peru, and some 
few other aromatic bodies. Ihete sources arc, however, far too 
expensive to render this acid thus obtained available for manu- 
factnring purposes. But Bcrtagnini, in i8j6, had obtained 
cinnamic acid artificially from oil of bitter almonds, and other 
processes for the same purpose have since been corned out. Of 
these, that most likely to be widely adopted is the following 
practical modification by Dr. Caro of Mr, Perkin's beautiful 
synthesis of cinnamic acid ^ 

I. C^HbCH, + 4CI -= CJIflCHCl, + 2HCI 
Toluene Benzyleni dicMoride 

9 CbHbCHCI. + aCHaXO O Na = 

Ueniylene Sodium acetate, 

dlchlonde 

C,HflCH-CH.CO.OH + aNaCl 

* Cinnondc icid 


But why did Baeyer select this nine carbon acid from which 
to prepare indigo ? For this he had seveml reasons. In the first 
placci it had long been known that all Indigo compounds when 
netted with zinc dust vidd indol, CgHjN, a body which stands 
therefore to indigo In the lame relation at anthracene to alizarin, 


and Baeyer and Kmmerlmg had so long ago as 1869 prepared 
this indol from orlho-nitro -cinnamic acid thus - 

CftlIu(NOa)COsH + Oj f COg. 

Secondly, the ortho-mtro-cinnamic acid required (for we must 
remember that indigo i->i an ortho compound and also contains 
nitrogen) can be readily prepared from cinnamic acid, and tins itself 
again can he obtained on a large scale 1 Inrilly, this acid readily 
parts with one atom of carbon, and thus reudeis possible its 
conversion into eight-carbon indigo 

The next steps m the proce'^s are (3) the formalmn of nrlho- 
nilru-cinnamic acid, (4) the conversion of this into its dibiomidc, 
{5) the separation from this of the two molecules of hydrohromic 
acid, giving rise to orlho-nitro-phcnyl-propiolic acid, and (6), and 
lastly, the conversion of this latter into indigo by heating us 
alkaline solution W'llli grape faugar, xanthate of soda, or other 
reducing agent These reactions are thus represented ■ — 

3. CjlaCHzCIICOOn CflH4(NOa)CIlZCH.COOH 
Cinnamic acid yields Orlho-nitro-cinnamic arid 

In this process the para acid is also obtained, and as this is 
useless for ihe manufacture of indigo, it has to be removed. Tins 
IS effected by converting the acids into their ethyl ethers, which, 
possessing different degrees of solubility, can be readily separated 
from one another — 

4 This Is next converted into the dibromnle 

Cnll4(N(^,)ClIDr.CIIDrCOOn. 

5 And by careful treatment with cau'^tic soda thiii yields orllio- 
mlro-pheDvl-propiolic acid, thus — 

C(,H4(NOj)ClTBrCnBrCOOH V zNaOH ^ 

CflH4(N02)Cs coon + zNallr + 

6 ii[Cfln,(NO,)Cg COOH I Hj = CfiIJ,NO | CO 3 Hj,0]. 

( )iihn-niti o pheny 1-propiolic acic 1 ndicoiin 

(Q F D) 

1 he last of these reactions is m reality not so simple as the 
equation indicate'^ For only about 40 per cent of indigo is 
obtained, whereas according to theory 68 per cent should result 
Indeed although, as w e have seen, mdigo can be prepared by 
thc'-e three methods, chemists arc as yet In doubt as to its mole- 
cular weight, the probability being that the molecule of indigo 
contains twice 16 atoms of carbon, or has the foimula 4(0^1 /bNO) 
or Still it must be remembered that according to 

Sommaruga the vapour density of indigo is 9 45, a number 
corresponding to the simpler formula 

ITie artificial piiduction of indigo may even now' be said 
to be within measurable distance of commercial success, for 
the ortho-nitro -phenyl -propiolic acid, the colourless substance 
which on treatment with a reducing agent yields indlgo-blue, is 
already in the hands of the Manchester calico printers, and is 
furnished by the Baden Company for alkali and aniline colours 
at the price of 6s per lb foi a paste confaiumg 25 per cent of 
the dry acid. 

With regard to the nature of the competition between the arti- 
ficial and the natural colouring matters it is neccssaiy to j^ay a 
few words Tii the first jlaee, the present pru.e at which the 
manufacturers are able to sell their propiolic acid is $os per 
kilo But 100 parts of this can only yield, according to theory, 
68 58 parts of indigo-bluc, so that the price nf the artificial 
(being 73J per kilo ) is more than twice that of the pure natural 
colour Hence comj^tilion with the natural dyc-stiiif is not 
to be thought of unnl the makers can reduce the price of diy 
propinlic acid to 20s, per kilo,, and also obtain a iheorelical 
yield from their acid. This may, or it may not, be some day ac 
comphshed, but at present it will not pay to produce indigo from 
nitro- phenyl -propiolic acid. NevertfaeJeas n Jaigc field lies open 
m the immediate future for turning Bacyer’s dit^covcry to practical 
account It is well known that a gieat loss of colouring matter 
occurs in all the processes now in use for either dyeing or print- 
ing with indigo. It has already been stated that a Targe per- 
centage of indigo IS lost in the "cold vats" m the sediment 
Another portion is washed off and wasted after the numerous 
dippings, whilst m order lo produce a pattern much indigo must 
be destroyed before it has entered into the fibre of the cloth 
Moreover, the back of the piece is ucele<;sly l(»ided with colour. 
In (he processes of printing with indigo the losses ore m great, 
or even greater, and, in addition, such considerable difficulties 
ore met with, that only a few firms ( Potter, Grafron in Man- 
chester, and Schlieper in Elberfeld) have been successful in this 
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pmesfl. But a still more important fact remains, that no print- 
niff process exif>ra in which Ind^o can be used in comhnution 
other colours in the ordinary way, or without requiring 
some special mode of fixing afler printing Hence it is clear 
that the weak points of natural indigo he in the absence of any 
good procen for u^ilning the whole of its colouring matter, and 
111 the impOBsibility, or at any rate great difficulty, of employing 
It in the ordinary madder styles of calico pnntmg Suen were 
the reaaoni which induced the patentees to beheve that although 
the artificial dye cannot be made at a price to compete with 
natural indigo lor use in the ordinary dye-bcck, it can even now 
be vciy lamly used for styles to which the ordinary dye-stuff is 
inappficabb. 

To begm with, Baeyer employed (Patent I117) grape ragai 
ai a reducing agent The reduction in this case does not take 
place m the cold, and even on long standing only small traces 
of indigo are formed, but if heated to 70° or upwards the change 
takes place Unfortunately this production of indigo-blue is rapidly 
followed by its reduction to indIgo-white, and it is somewhat 
difficult in practice to stop the reaction at the right moment. 
But Dr Caro of Mannheim found that sodium xanthatc is free 
from many of the ohjcctioiu inherent to the glucose reduction 
process, inasmuch os the reaction then goes on in the cold. 
Moreover, he finds that thei red isomende of indigo-blue, 
Indirubin, which possesses a splendid red colour, but has 
little or no tinctorial ix)wer, is produced in less quantity m this 
case than when glucose is employed On this cloth, alumina 
and iron mordants may be printed, and this afterwards dytd in 
alizanne, , or this colouring matter may also be printed on 
the cloth and the colour fixed by moderate steaming without 
damage to the indigo blue Tbih process is now in actual use by 
printers huth in hngland and on ttie Continent, so that, thanks 
especially to the talent and energy of Dr Caro, Bayer’s dis- 
covery has been practically applied within the short space of 
twelve months of its conception Operations on a manufactur- 
ing scale have been successfully earned on m the Badcii Soda 
and Aniline Works at Liulwigshafen for the last two months, and 
the directors see no reason why ihey should not be able to supply 
any demand, however great, which may be made fur orlho-nitio- 
phenyl-propiulic acid. 

The proper way of looking' at this question at present is, 
therefore, to cons der ortho- nitro-phenyl-propiohc acid and indigo 
aa hiro distinct products not comparable with each other, inas- 
much as the one can be put to uses for which the other is un- 
fitted, and there is surely scope enough for both Still, looking 
at the improvcmenti which will every day be made in the 
manufacturing details, he must be a bold man who would assert 
the impossibility of competition with indigo in all Us applications 
For we must remember that we are only at the beginning of these 
researches in the indigo field. Baeyer and other workers will 
not stay their hands, and possibly other colouring matters of 
equal mieiifiity and of equal stability to Indigo may be obtained 
from other as yet unknown or unrecognised sources, and it is 
not improbable that thcfse may turn out to be more formidable 
competiroTs in the race with natural mdigo than ortbo-mtro- 
phenyl propiolic acid 

Looking at this question of the possible competition of 
artificial with the natural indigo from another point of view, 
it mnit, on the others hand, be iKime in mind that the present 
mode of manufacturing Indigo from the plant is extremely rude 
and imperfect, and that by an improved and more careful carry- 
11^ out of the process great saving in colouring matter may be 
en^ed, so ihat it may prove possime to produce a purer article 
at a lower price, and thus to counterbalance the production of 
the artificial material 

The pritential importance, from a purely commercial point of 
view, of the manufacture, may be judged of by reference to the 
following statistics, bhowing that the annual value of the world's 
growth of indigo is no less than four millions sterling. 

How far the artificial will drive out the natural colounng 
matter from the market cannot, as has been said, be foreseen. 
It is interesting, as only instance of the kind on record, 
to cast a glance at the history of the production of the first of 
the artificial vegetable colounng matier^, alicarin. In this case 
^he increase in the quantity produced since its discovery in 1869 
has been enormous buch Indeed that the ortificia] colour has now 
entirely superseded the natural one, to the almost complete anni- 
hilaXion of the growth of madder-root. It appean that whilst for 
the tost yean immcdutcly preceding 1869 the average value of the 
annul Importi of madder root wu over one mitKon iterllng, 


EiHmoita Yiarly Awrm of tho ProdueUen of Indi^ m ike 
Worlds takmfrom the Total Crop for a Ponod of Tm Ytan, 



Fouodi Waigbl 1 

Foundi SCeriin 

Bengal, Tirhoot, Benares, and) 
N. W India J 

8,000,000 

2,000,000 

Madras and Kurpah 

2,000,000 

400,000 

Manilla, Java, Bombay, kc 
Central America 

2,250,000 

500.000 

600.000 

China and elsewhere, con- | 
•*umcd lu the country | ^ 

1 

Say 500,000 

i 

1 


4,000,000 


the imports of the same material during last year(i 38 o) amounted 
only to 24,000/., the whole difference being mode up by the 
introduction of artificial alizarin. In 1868, no less a quantity 
than 60,000 tons of m adder-root were sent into the market, this 
containing 600, ooo kilos of pure natural alizarin. But in ten 
years later a quantity of artificial alizarin more than equal to the 
above amount was sent out from the various chemical factories. 
So that in ten years the artificial production had overtaken the 
natural growth, and the 3 or 400,000 acres of land which had 
hitherto been used fur the growth of madder, can henceforward 
be belter employed 111 growing corn or other articles of food 
According to return'*, for which the speaker had to thank Mr 
Perkin, th^e estimated growth of in adder In the world previous 
to 1869 was 90,000 tons, of the average value of 45/ per ton, 
representing a total of 4,050,000/. 

I ast year (1880) the esumated production of the arlificiQl 
colounng matter was 14,000 ton'*, but this contains only 10 per 
cent, of pure alizarin. Heckoning l ton of the artificial colour- 
ing matter as erpial to 9 tons of madder, the whole artificial 
product IS equivalent to 126,000 tons of madder. The present 
value of these 14,000 tons of alizarin pa^te, at 122/ per ton, is 
1,568,000/ That of 126,000 tons of madder at 45/ 195,670,000/, 
or a saving is effected ljy the use of afizann of considerably over 
four millions sterling In other words, we get our alizarin rlye- 
ing dune now for less (ban one third of the price which wc had 
to pay to have it done with madder. 

To Englishmen it is a somewhat mortifying reflection, that 
whilst the raw materials from vhich all rhese coal tar colours 
are made are produced in niir country, the finished and valuable 
colours are nearly all manufactured in Germany. The crude and 
inexpensive materials are, therefore, exported by iis abroad, to 
be converted into colours having many hundred times the value, 
and thc'-e expen'^ive colours have again to be bought by English 
dyers and caliLo-pnntcrs for use in our ilaple industries The 
total annual value of manufactured coal-tar colours amounts to 
about three and a half inillions ; and ns England, though furnish- 
ing all the raw material, makes heiself only a small fraclion of 
this quantity, but uses a large fraction, it is clear that she loses 
the profit on the manufacture. The causes of this fact, which we 
must acknowledge, viz., that Germany has drivin England out of 
the field ill thU) important branch of chemical manufacture, arc 
probably various. In the first pi ice, there 11 no doubt that much 
of the German success is due to the long-con tinucd atteution 
which their numerous univerMties have paid to the cultivation 
of Organic Chemistry u a pure science. For this is corned out 
with a degree of completeness, and to on extent, to which we in 
England are as yet strangers Secondly, much again is to be 
attnbuted to the far more general recognition amonirst German 
than amongst English men of business of the value, from a 
merely mercantile point of view, of high scientific training. In 
proof of thii it may be mentioned that each of two of the 
largest German colour works employs no ]e>*s a number than 
from twenty-five to thirty highly -educated rclentific chemists, 
at salaries varying from 250/. to 5 nr 600/. per anniim. A third 
cause which douAleis exerii a great influence in this matter is 
the English law of potenrs Tins, m the special case of colour- 
ing matters at least, offers no protection to English pitentec” 
against foreign inTnngelnenr, for when these colours arc once on 
the goods they enhot be identified. Foreign infhn^rs can 
thus lower the price fo that only the patentee, if ikilful, can 
compete against them, and no English llcencees of the patent 
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cm exUt. Thb mBj to lome eitent 10000111 for the rcluctuice 
Whidi Efi^Uh cipitaluts feel in embark! og in the manufacture 
of artificlm colounog matters. That England pouessei both in 
the icientific and m the pracbcal direction ability equal to the 
occasion none can doubt. But be that as it may, the whole 
honour of the discovery of artihcial indigo belongs to Germany 
and to the dustin^iihed chemist Prof. Adolf Baeyer, whilst 
towards the solution of the difhcult problem of its economic 
manufactnrep the first successful steps have been taken by Dr. 
Caro and the Baden Aniline and Soda Works at Mannhdm 

H. £ R 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Thk Linacre Chair of Physiolopr and Anatomy, lately held 
by Dr Holies ton, and practical^ a chair of comparative 
zoolog/p will now be split Into two, being succeeded by chairs 
of anatomy proper and physiology proper, with a more direct 
relation to the teaching oi those subjects as part of a preliminary 
medical edn cation, as was intended by Dr Linacre. 

Dr Oliver J. Lodge has been appointed to the Lyon Jones 
ProfcbSOTship of Experimental Physics and Mathematics in 
University College, Liverpool, by the Councils of that College 
and of the Liverpool Royal Infirmary School of Medicine Prof 
Lodge has been some time Assistant Professor of Physics at 
University College, London, and is the author of a work on 
elementary mechanics and various papers of original research. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June 16. — “On the Stresses caused in the 
Interior of the Earth by the Weight of Continents and Mountains,’' 
by G. H. Darvkin, F R S 

The existence of dry land proves that the earth’s surface is not 
a figure of equilibrium appropriate for the diurnal rotation. 
Hence the 'interior of the earth must be in a state of stress, 
and as the land does not sink in, nor the sea-bed rue up, the 
materials of which the earth is made must be strong enough to 
liear this stress 

We are thus led to inquire how the stresses are distributed in 
the earth's mass, and what are magnitudes of the stresses. 

In this paper a problem of the kind indicated is solved, by the 
use of certain resmls obiaincd by Sir William Thomson, for the 
case of a homogeneous incompressible elastic sphere, and the 
icaults are applied to the case of the earth. 

If the earth be formed of a crust with a semi<flmd interior 
the stresses m that crust must be greater than if the whole mass 
be solid, far greater if the crust be thin. 

The strength of an elastic solid is estimated by the difference 
between the greatest and least principal slrcsaea, when it is on 
the point of breaking, or, according to the phraseology adopted, 
by tne breaking stress-difTcrence. The most familiar examples 
of breaking stress-difference arc when a wire or rod is stretened 
or crushed until jt bicaks ; then the breaking load divided by the 
area of the section of the wire or rod is the measure of the 
strength of the material. Stress -difference 15 thus to be measured 
by tons per square inch 

The problem is only solved for the class of inequalities called 
7onal harmonics ; these consist of a number of waves tunning 
round the globes in parallels of latitude. The number of w.aves 
111 determined by the order of the harmonic. In application to 
the earth the equator referred to may be any great circle, and is 
not necessanly the terrestrial equator. The second harmonic has 
only a single wave, and consists of an elevation at an equator 
and depression at the pole , this constitutes ellipticltv of the 
spheroid. An harmonic of a high order may be described as a 
senei of mountain chains, with intervening valleys, running 
round the globe in parallel’, of latitude, estimated with reference 
to the chosen equator. 

In the case of the second harmonic It appears that the stress- 
difference rises to a maximum at the centre of the globe, and is 
constant all over the surface. The Cuatral stiess -difference is 
eight times as great as the superficiaL 

Amongst other examples it is shown that if the homogeneous 
cUiphcity were to stop rotating, the central 
Was-dtlference would be thirty-three tons per square inch, aud 
it Would rupture if made of any material excepting the finest 
steel • 

The itreues produced by harmonic inequaUtles of high orders 


are next considered This is in effect the case of a senes of 
parallel mountains and valleys, corrugating a mean level surface 
isith an infinite senes of parallel ridges and fuirowi. 

Numencal calculation shows that if we take a senes of moun- 
tains, whose crests arc 4000 meters, or about 13,000 feet above 
the intermediate vaUey*bottoms, formed of rock of Bpecific 
gravity 2 8, then the maximum Btres-s-differencc is 2 6 tons per 
square mch (about the tenacity of cast tin) , also if the moun- 
tain chains are 314 miles apart, the maximum strah-diflerence is 
reached at 50 miles below the mean surface It appears that 
there is no stress at the surface, but the solution is only approxi- 
mate, for it does not give the stress actually within the mountain 
ma<isesj but gives correct results at some three or four miles 
below the mean surface. 

The cases of the harmonics of the 4Lh and higher orders are 
also considered , and it is shown that, if we suppose tliem to 
exist on a sphere of the mean density and dimensions of the 
carLli, and that the height of the elevation at the equator is in 
each case 1500 metcra above the mean level of the sphere, then 
in each case the maximum stress -difference is about four tons per 
square inch. This maximum is reached in the case of the 4th 
harmonic at 1150 miles, and for the 12th at 350 miles, from the 
earth’h surface 

It IS then shown that the great terrestrial inequalities <;uch as 
Africa, the Atlantic Ocean, and America, are represented by an 
harmonic of the 4th order , and that, having regard to the mean 
density of the earth being about twice that of superficial rocks, 
the height of the elevation i*. to be taken as about 1500 meters. 

Four tons per semare inch is the crushing stress-difTerence of 
average granite. From these results it may be concluded that 
either the materials of the earth have about the strength of 
granite at 1000 miles from the surface, or they have a much 
greater strength nearer to the surface. 

This investigation must be regarded as confirmatory of Sir 
William Thomson’s view, that the earth is solid nearly through- 
out its whole mass. According to this view the lava which 
issues from volcanoes arises from the melting of solid rock, 
which exists at high temperature at points inhere the pressure is 
diminished, or el'^e from comparatively small vesicles of rock m 
a molten condition. 

Zoological Society, June 21 —Prof W. H Flower, F.K.S,, 
pre>*ideiit, m the chair. — The Secretary read a report on the 
additions that bad been made to the Society’s Menagerie during 
the month of May, 1881, amongst which special aUention was 
called to an African Wild Ass {E^uus tvemopus) from Upper 
Nubia, and a White-marked Duck {Anns specu/nns) from Ant- 
arctic America, both new to the collection — Mr. R Bowdlcr 
Sharpe exhibited a specimen of Poddymhus podicsps, staled to 
have !)ccn killed at Radi pole, near Weymouth, in the winter of 
1880-81. — Mr. W A Forbes read a paper on the Petrel called 
Thalia s^idroma nereis^ by Gould This, he showed, was not a 
true Procrliaria, but must form the type of a new genus, to be 
called Garrodta, most closely allied to Oceamtes^ J rtgetia^ and 
Pe!ngod}oma^ and constituting with them a dis-tinct family of 
“Tubinares," proposed to he called '* Oceanitidm " — Mr W. 
A. Forbes read a paper on the conformation of the thoracic 
extremity of the trachea in the '* Ratitc ” birds, noting specially 
a highly-developed syrinx in the genus Rhea^ in which respect it 
differed hom all the othei genera comprised in tliat group —A 
communication was read from Mr George F. Bennett, C M.Z S , 
containing an account from personal observation of the habits of 
the Echidna hystrtx of Australia — Mr G A Boulengcr read a 
paper on the Lizards of the genera Lactria and Arnnthodaftylus^ 
prepared after a study of specimens m the British Mu'.eum — 
Mr F. C Selous read a paper on the Antelopes that had come 
under liis observation m Central South Africa. He exhibited a 
series of skins of the Bush- Buck (Tragelaphus sylvahnts), and 
pointed out their variations in diflereut locallities , also specimens 
of the Foku (Cobus mrdani), and the Speke’s Anlelope (7>a- 
gelapkus Sptkti) — A communication was read from the Rev O. 
P. Cambridge, describing some new genera and species of 
Araneidea," ^r. Sclater pointed out the ^neric divisions of 
the Bucconidae which he proposed to adopt in his monogmph of 
the ^roup now approaching completion, and characterise a new 
species of the family under the name Nonnula ctncracfa , — Mr, 
R Bowdler Sharpe communicated aome notes on new or rare 
sp^es of Flycatchers lately added to the Bntish Muaeum, 
principally from the Gould oollectloii, and which it wa^i proposed 
to call Mahtrus lyaiucAlamys, SMia obieura, and Rkipidmra 
Ma^iUhrajn,-^A second paper by Mr. Sharpe contained an 
acconnt of several collections of buds formed by Ifr. W, B. 
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Fryer id the dJsLrict of SaodaliBn, in North-Easlern Borneo, 
Two new speciei were deacnbed as lAintHi SchaltAUt and Dicetum 
lyyeri, — Lieut, -Col H. H Godwin-Anstcn read the second 
portion of his paper on the land shells collected by Prof. J 
Baylcy Balfour dhring his recent expedition to the Island of 
.Socotra. It referred to Ihe family Hehcacea. — Mr. G. E, 
Dpbion communicated some notes on certain points m the mus- 
cular anatomy of the Green Monkey Cercopiihecus caUttAnx. — Dr 
A. Gunther exhibited and read a description of a specimen of 
^ichtdophilm mtdwisophagus, a Mediterranean fish new to the 
British fauna, lately captured oJf the coast of Ireland 

Anthropological Institute, June 14. — Major General A. 
Pitt-Rivers, F.R.S., president, in the chair. — General Pitt- 
Rivers read a paper on the discoveiT of dint implements in the 
eravcl of Ihe Nile Valley, near Thebes. The worked flints 
were found embedded two or three metres deep in stratified 
gravel. Much interest has always been attached bv anthropo- 
logists to this subject on account of its beanng on the antiquity 
of man While in Europe we know that the use of stone for 
implements preceded the employment of metals, and was coeval 
with many animals that are now extinct, we have hitherto had 
no certain evidence that this period in northern regions, remote 
as it undoubtedly was, may not have been contemporaneous with 
the very earliCbt phase of Egyptian civilisation, traced backward 
as it IS by the now accepted chronology of Manelho to an anti- 
quity of 7oooytar'» from Lbe present time. Now, however, the 
evidence of human workmanship has been found in gravel 
deposits which had become so indurated that the ancient 
Egyptians were able to cut flat-topped tombs in it, supported 
by sijuare jullars uf gravel, which have retained their form 
uninjui ed to the present day, proving an enormously greater age 
for Che flints embedded 111 the gravel, some of which were ] 
chiselEd out of the sides of the tombs, — Mr Alfred Tylor read 
a paper on the human fossil at Nice discovered by M. Ischa in 
December, i88a — Mr. F. E im Thurn read a paper on some 
stone implemeuls from British Guiana — Mr, J. Park Harrison 
exhibited a collection of Danish and French photographs. — The 
following papers were taken as read ;^Mr, Gerard A Kinahan, 
on sepulchral remainB at Rathdown, co. Wicklow. — Mr J H. 
Madge, notes on some excavations made in Tumuli, near 
Copiapo, Chill, in June, 18S0 — A number of specimens col- 
lectcrl by Mr Madge were exhibited, among which were two 
skulls, a cju.intity of pottery, and a cervical vertebra, in which 
was embedded a stone arrow head 


Paris 

Academy of SclcnceB, June 27. — M. Wurtz in the chair. — 
The full) 1 wing papers were read : — Observations of Comet b 
i88f (comet of 1807) at the Fans Observatory, by MM. Bigour- 
dan. Wolf, ani Thollon ; note by M. Mouchez (see p. 223) — 
On the prolegomena of a new treatise on meteorology, published 
in Italy by M, DmmilJa-M idler, by M. I<aye The first part 15 
entitled "The Lawh of Tempests (according to Faye’s theory),” 
and M. Faye expresses satisfaction that his views Reem to he 
gaining ground. In a letter to the author he suggests that in 
thunder-storms ihe source of electricity is not merely charged 
air (and icy particles) whirling downwards from upper regions, 
but electriLily is developed in the act of gyration (reminding us 
of a Holt/ machine working up a weak charge) — M. Janssen 
presented a photograph of &e comet. — On Fuchsian functions, 
by M. PoincBTii — On the injunes to vegetation produced in 
treatment of phyJluxcrised vines, by M Catta — Influence of 
vanationa of atmospheric pressure on the duration of oscillations 
of the pendulum, by M. Saint-Loup. He found an advance of 
O'oyys to occur in the day for a lowering of raerenry pressure 
10 mm. The expenment was of a preliminary nature.— (Observa- 
tions on the comet, and principally on the physical aspect of (he 
nucleus and the tail, by M. rlammanon. He inclines to tbe 
view that comeli* tads are not material — perhaps an excitation, 
electnc or other, of ether. Their transparence favours this view. 
He alio calculates that the tail of the comet of 1843, at the distance 
of the eorrh from tht snn, must have swept spau with a velocity 
of 64,000,000 of metres per second. Any molecule of matter 
flying at such a rale would not remain a Single instant dependent 
on solar aiiraciion, and would not go in a dosed orbit. — On the 
surface with sixteen singular points, by M. Darboni,— On the 
lurficcH for which the co-ordinatei of any point are expremed 
fay Abelian functions of two parameteni, by M. Picard.— On a 
general means of determining the relatiom^tween the constnuti 
coAtainrd in a particular solution and those contained by the 
rational co-effiewnts of the corrcipoiidlDg diffmntial equation. 


by M. Dillner. — On the vibratory forms of circular liijuid sur- 
faces, by M. Decharme. The Intcmodal distances are inversely 
proportional to the corresponding numbers of vibrations ; and 
this result is independent of the nature of the hquld. There 11 
the greatest nmilarity between the vibratory forms in question 
and those of soapy pellicles of the same diameter. — On the 
employment of liquid prisms in the direct vision- Bpcctroscopc, 
by M Zenger. On the anterior plane of a liquid prism he fixes 
a quartz prism of the same refnngent angle, but placed in an 
opposite direction ; the posterior face has, os usual, a plane 
parallel plate The loss of light by reflection at the anterior and 
posterior surfaces 15 thus reduced to a minimum ; the spectra 
arc very intense, and tbe lines are well defined — Photography 
of colours, by coloration of layers of coagulated albumen, by 
MM Cros and Carpentier M. Edm Becquerel pointed out that it 
was not an immediate photo^aphic reproduction of images with 
the natural coloursof bodies, but a polychrome working by way of 
pbotographic impression, in which the tints of images ore varied 
at will with the shades of the colouring matters used, and are not 
connected m any necessary manner with tbe colours of the active 
rays. — Pneumatic apparatus , pneole, spirelle, by M de Romilly. 
In the pneole a jcL^of water sent upwards (say) by a turbine 
immediately enters an orifice (larger than that it comes from) of 
a vertical conical pipe, in which some of the water accumulates ; 
and through tins water numerous bubbles of air ascend, but 
cannot return The water rctnms to the turbine by a lateral 
pipe The spirelle (also for producing an air current) is entirely 
immersed in the circulatmg liquid (say m a turbine) It consists 
m one case simply uf a slit ul special position and nature in a 
tube which ribcji from the liquid, one edge of the slit is higher 
than the other. — On siiicium, by MM Schutzenberger and 
Colson — On a cyanic ether of borneoi, by M. Haller. — On the 
rb/e of phosphoric acid in volcanic soils, by M. Hiccmrdi, Thui 
is a reply to M . de Gaspann.— On the volcanic soil of Catania, 
by M Tedescbi di Ercolc — Unilateral phenomena, inhibitory 
and dynamogenic, due to an irritation of the cutaneous nerves 
by chlorofonn, by M Brown-Sequard. — New mode of electric 
excitation of nerves and muscles, by M. d'Arsonval. In the 
apparatus described he aims at giving the induction current a 
mathemabcollj dcfiDitc value, easy to reproduce, rendering the 
electric cxcitationpurely mechanical (not chemical), and at having 
an induced current of neutral direction (no positive or negative 
pole) —On the etiology and pathogeny of varioLa in the pigeon, 
and development of infectious microbes in lymph, by M Jnlyet 
— Influence of nature of food on the development of the frog, by 
M Yung, The substances tried stand in tnc following decreas- 
ingly favourable order — Beef, fish, coagulated albumen of hens' 
eggs, albuminoid substance of frog’s egg, vegetable substances 
(algse). The two latter do not sulhcc to transform tbe tadpole 
into a frog A purely albuminous substance suflices.— M^eta- 
morphosis of the Pcdiccllata, by M, Darrois — On the formation 
of the cyst in muscular trichinosis, by M, Chatin 
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SYMBOLIC LOGIC 

Symbolic Logie. By John Venn, M.A , Fellow and Lec- 
turer in the Moral Sciences, Gonville and Cams College, 
Cambridge Pp. xxxix. 446 (London Macmillan^ 
1881.) 

M any who are interested in the progress of logical 
science have looked forward to the appearance of 
this long-expected work as one likely to give them a 
logical treat They will not be disappointed It may be 
impossible to accept Mr Venn's opinions as decisive of 
some points which he discusses, and it would not be difh- 
cult to indicate deficiencies , but wc have no book which 
approaches the one before us 111 the thoroughness with 
which It opens up the logical questions of the day With 
equal industry and ability Mr Venn has gone over almost 
the whole literature of logic so far as it contains any 
germs of the scientific system associated with the name 
of Boole Mr Venn writes professedly as an admirer of 
Boole, and his work consists to a great extent of the 
matter of lectures upon Boole's logic, delivered under the 
inter-collegiate scheme of lecturing, which has now been 
m operation for about ti^elve years at Cambridge Thus 
the book is substantially an exposition of Boole's Logic, 
and practically the only one which we have. Boole’s own 
great work, ‘'The Laws of Thought,” appeared more than 
a quarter of a century ago (1854), and has never reached 
a second edition. It has been much more talked about 
than read. 

If Mr Venn then had done nothing more than publish 
a comparatively easy and readable exposition of Boole's 
profound but difficult treatise, he would have done a good 
work. But he has done a good deal more, because he has 
worked out the relation of Boole's system to all discover- 
able previous attempts at a symbolic or quasi-algebraic 
treatment of the syllogism, as also to all who have since 
Boole's time endeavoured to improve upon his system. 
The writings of almost one hundred logicians have been 
investigated by Mr. Venn, and not a few of these writers 
are practically unknown to English readers. If I mention 
the names, for instance, of Bolzano, Baidili, Dalgarno, 
Darjes, Lipschitz, Maass, Maimon, Segner, Seinler, 
Servois, Weise, it is unlikely that the reader, unless he 
has made a very special study of logic, will evei have 
heard of most of these names before. A great change 
has taken place in the standard of scholarship expected 
of authors nowadays. During the last century philo- 
sophers calmly wrote down whatever came uppermost in 
their minds, in complete mdiflerence to their ignorant 
predecessors. David Hume discovered and expounded 
the laws of the association of ideas, unconscious that it 
was all in Anstotle's works. Jeremy Bentham wrote 
upon logic with sublime confidence, although his reading 
had been confined to the compendiums of Sanderson and 
Isaac Watts. Now a man is expected to read everything 
about his subject before he writes anything. The late 
Sir William Hamilton of Edinburgh was the ideal of the 
new method, towards the introduction of which he much 
contributed. He had all the doctrines of logicians of 
various schools classified in hli common-plaoe books; 
VoL. xxrv,— No. 61 E 


but when he came to work out his own system of the 
syllogism, fell disease arrested him before the work was 
half done It must require much judgment to use ihc 
bibliographic method, as one may call it, to an adequate, 
and yet not to an excessive extent 

Perhaps the most interesting chaptei in the whole book 
IS the last one, containing “Histone Notes," which are 
however merely supplementary to a great quantity of 
historical information given incidentally in the preceding 
chapters The table on p 407 is one of extreme interest 
It shows and classifies in the clearest way no less than 
twenty-five apparently different modes in which logicians 
from the time of Leibnitz had attempted to represent 
symbolically the ordinary universal negative proposition, 
say, no S IS P Boole and Dr Macfarlane, for instance, 
express it as denying the existence of the class of things 
[ S which is P Hamilton introduced a clumsy wedge- 
I shaped copula with a stroke across it to express negation , 
Darjes entirely misused well-known mathematical signs 
in the expression + S - P Segner’s formula is hardly 
better, namely S<-- P Mr MacColl's notation, so 
recently the subject of discussion in the Mathematical 
Society, the Educational Times, and Naiure, is at 
least convenient, namely S P', though, as I venture to 
hold, only a disguised form of the equation S — S P' 
But this single page gives mailer for endless study, and 
Mr. Venn has conferred a great benefit upon logical stu- 
dents in opening up the subject of logical symbolism and 
logical method in its full extension, thus hastening the 
time when some decision can be arrived at 
There is, however, much that is novel in the volume 
No author, for instance, has earned the diagrammatic 
representation of logical relations to anything like the 
same extent and perfection as Mr. Venn Starting wfth 
the well-known circular diagrams, attributed to Euler 
but traced back to earlier logicians, at any rate to Lange, 
Mr. Venn has succeeded in representing, by interlacing 
oval figures, tbe logical relations of four or even more 
terms. Although opinions may differ as to the value of 
the method, he has unquestionably worked out a complete 
and consistent system of diagrammatic reasoning, which 
carries the Eulerian idea to perfection. He has gone 
even further and has converted his diagram into a kind 
of logical- diagram machine, which allows the elliptic 
segments representing classes to be selected and rejected 
mechanically Of this remarkable device Mr Venn 
(p. 122) says that ''it would do very completely all that 
can be rationally expected of any logical machine. Cer- 
tainly, as regards portability, nothing has been proposed 
to equal it, so far as I know." The latter statement 
may be certainly conceded, as the machine, though con- 
structed needlessly large, is only five or six inches square, 
and three inches deep. So far, however, as I can judge 
from the somewhat brief and unexplicit description given 
by Mr Venn, I cannot see how his machine can perform 
logical operations automatically The selections of classes 
have to be guided and judged by the selector, and all that 
the mechanical arrangements effect is to select a whole 
class of elliptic segments at one movement of the fingers. 
This mechanical diagram, then, is analogous, as Mr 
Venn remarks, to what has been described as "The Logical 
Abacus," bet I do not think it can be called mecbanica 
in the same degree as the logical mechire. 

M 
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In connection with these complex io^cal diagrams 
arises a curious and almost amusing illustration of the 
impossibility of knowing all that has been written on a 
subject. Mr. Venn in the Histone Notes has carefully 
gone over all logical writings known to himi and concludes 
(p. 426) that hardly any attempts have been made to 
represent diagrammatically the combinations of four terms 
and upwards. The only serious attempt that I have seen 
in this way is by Dolzano " This statement is qualified 
in the Introduction or Preface (p xxx) by reference to 
H. Scheffleris “ Naturgesetze/' published in 1880. But 
if Mr. Venn had happened to look much nearer homei 
into the able '' Outline of Logic for the Use of Teachers 
and Students/' by the Rev. Francis Garden, M A , Trinity 
College, Cambridge (1867), he would have found at p. 39 a 
diagram of five interlacing circles representing the rela- 
tions of five terms The diagram is thus described at the 
foot, “ Genus A partly overlapped by genera B, C, D, and 
E, giving for species AB, ABC, AC, A CD, AD, 
A D £, A E, A C D E.” The circles are broken in their 
unessential parts for the purpose of saving space Mr 
Venn's ellipses arc in this respect much more convenient 
than circles, and the method of shading segments so as 
to show their propositional treatment to the eye is an 
important improvement ; but the principle on which 
complex logical relations may be graphically represented 
is clearly seized by Mr, Garden. 

Mr Venn, although an ardent admirer of Boole, as 
indeed all advanced logicians must be, remarks (p. xxvni ) 
that his actual originality (priority P) was by no means 
so complete as is commonly supposed and asserted But 
T am a little surprised to notice that Mr. Venn, although 
mentioning (p. 9) Thomas Solly's " Syllabus of Logic" Mn 
relation to another matter, does not draw attention to 
the remarkable symbolical expression for the laws of the 
syllogism given therein. This brief work is throughout 
highly acute and philosophical 

The really important question which underlies the 
whole discussion of symbolic logic regards a technical 
and apparently minor poin^, namely the exclusive or un- 
exclusive character of logical alternatives. When we 
say, for instance, that " capital is either fixed or circu- 
lating," is It implied in the mere form of the statement 
that capital cannot be at the same time fixed and circu- 
lating? Boole held so; or, at any rate, he held that any 
logical equation of his own system not conforming to this 
condition was imperfect and uninterpretable. But since 
Boole's time several logicians have contended that this 
condition was arbitrary, and in fact an error of Boole's. 
It Is one chief purpose of Mr. Venn's book to uphold 
Boole's system in Its integnty, and he writes in an attitude 
more or less of protest against subsequent innovators. 
This question has been noticed by Mr. MacColl in his 
letter (Nature, vol, xxiv. pp. 134-126). It is however a 
question which requires chapters, if not books, for its 
adequate treatment ; it is in fact to be judged by the 
success of a system, rather than by any simple direct 
argnments 

In regard to this litter of Mr. MacColl, 1 may point to 
the fact that I have already disputed the philosophical 
correctness of MacColl's symbolic innovations (Nature, 

' '* A SyUftbui of Lovw, u which iha vlnri of Kut i 
ud Um Lawi oC ihc Syllogum nmboliullT cxprcMod 
Riq j kto of Ciiui Celh|e, Chmbndfi (^unoridgt. 


vol. xxiii p. 485), while as regards the mam principles of 
his calculus, it is out of the question that he should claim 
novelty. But we may nevertheless regret that Mr. Venn 
has referred in a slighting tone to investigations which 
have been carried out with great earnestness and acute- 
ness. Mr. Venn does not speak in the same sighting 
manner of Prof. Schrbder's essay, though 1 presume it is 
clear that the latter was as completely forestalled by 
previous writers unknown to him as was Mr. MacColl. 
In fact the way in which independent investigators are 
converging and meeting in a modified Boolian system is 
strong evidence that the questions so clearly set forth by 
Mr. Venn are becoming ripe for decision. 

W. Stanley Jevons 


ASTRONOMY FOR AMATEURS 
A Cycle of Celestial Objects Obseived, Reduced, and 
Discussed by Admiral WiUiam Henry Smyth, R N , 
K S F., D C L Revised, Condensed, and greatly 
Enlarged by George F Chambers, F.RA.S, of the 
Inner Temple, Darnster-at-Law (Oxford: The Cla- 
rendon Press, 1881.) 

'^HERE can be, we think, little doubt that the publica- 
^ tion of Admiral Smyth's " Cycle of Celestial Objects" 
powerfully stimulated a taste for astronomy amongst 
amateurs in this country. It was popular in style, and 
the contents generally were such as possessed interest for 
the numerous class of readers who neither require nor 
would appreciate more technical treatises The gossiping 
notes interspersed throughout the work had their special 
attraction for many readers. 

Mr. Chambers says he would not have undertaken the 
task of preparing a new edition of Smyth's work for the 
press had be not been convinced that there was a wide- 
spread desire for iL The copyright of the work, with the 
Admiral's notes, unpublished drawings, &c., had come 
into his hands, but there remained the digesting of these 
materials and interweaving them with the contents of the 
first edition. His programme he states to have been " so 
to revise, prune, and amplify Admiral Smyth's Bedford 
Catalogue^ as to provide a Telescopist's Manual for Re- 
fractors up to, say, 8 inches of aperture, and to embody 
the progress of the science up to 1880, just as the original 
edition might have been considered fairly complete for 
5 inches of aperture up to 1845 '* In carrying out this 
programme he has deemed it essential to include objects 
in the southern heavens, which we do not command in 
these latitudes. 

It IS to be understood that the new edition is confined 
to the Cycle proper, or to the second volume of the 
original work, the Prolegomena being, as Mr. Chambers 
remarks, for the most part wTitten up to date in the last 
edition of his Handbook of Astronomy." The number 
of objects included by Smyth was 850, the number in the 
present volume is 1604 Viewing the work as one in- 
tended for the guidance of the amateur as to the objects 
which it may be worth his while to observe, the additions, 
upon the selection of which considerable pains appear to 
have been bestowed, nevertheless include many stars that 
can hardly claim to be so regarded . we allude to such 
objects as Nos. 35a, 334. 335. 346, 371, 396, 737. 974, 
1035, 1149, &c. Perhaps a less extended list with fuller 
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deicriptions of such as possess special interest would 
have been equally acceptable to amateurs ^nerally. 

We are not disposed to criticise too closely a volume 
involving a large expenditure of time and trouble for the 
benefit of those who occupy their leisure evenings in tele- 
scopic observations, but as the author expresses his desire 
to receive corrections or suggestions for future editions of 
his work, we will here refer to several defects which we 
have remarked in a pretty careful examination of it, m 
the hope that his attention may be directed to the kind of 
revision by which another edition may be improved 
Some of the more remarkable objects appear to be treated 
with unfortunate brevity ; we may instance the fine binary 
star 6 p Eridanj, of which a single epoch is given, without 
mention of the orbit having been determined by Dr. 
Doberck, or indeed any intimation that the star is in 
rapid motion the first elements were assigned by Jacob. 
A still more noticeable case is that of a Centauri, one of 
the most interesting objects in the heavens, which is dis- 
posed of in half-a-dozen lines, without reference either to 
the elaborate investigations of its annual parallax since 
Henderson's time, to its large and well-established proper 
motion, or to the numerous orbits which have been com. 
puted, more especially those obtained since the passage 
of the pen-astron by Dr Doberck and Dr Elkin Only 
two epochs are transcribed, one of them being the com- 
paratively rough result of Gilliss at Santiago in 1851 , in 
no instance would it have been better worth while to 
extract from the long senes we possess, a sufficient 
number of measures to enable the reader to judge of the 
motion in the system A very insufficient notice appears 
of I 518, a binary of which we may soon expect to have 
approximate elements, and the case of y Coronx Australis 
IS quite misrepresented ; from the few epochs given at 
p. j55, it might be inferred that there has been a direct 
change in the angle of position of about 30'’ in forty-five 
years, whereas there has been an actual motion 

m the angle of nearly 160°, upon which Schiaparelli 
calculated elements which represent the latest measures 
closely. Of the four cases where the author has appended 
orbits, in three (Castor, { CancH, and ( Ursx Majons) 
they are vitiated by typographical or other etror. 

Kirch's variable star in Cygnus, which Mr Chambers 
calls X®) the true x Cygni of Bayer, to which" letter 
Flamsteed's 17 Cygni has no claim; the cause of Flam- 
steed's misnomer was explained by Argelander many 
years since. The designation x^ is calculated to add to 
the doubt and confusion already existing as to this vari- 
able, of which the author unwittingly affords an illustra- 
tion. The position assigned for 1S90 is not that of the 
variable star (which is Lalande 37835), but is that of 
Piazzi XIX 295, wrongly idenbfied with KirCh's star by 
Piazii, a circumstance to which, oddly enough, Mr. 
Chambers alludes in his notes, warning his readers against 
a mistake which he has himself just made. The correct 
place of the variable for 1890 is in R A i9h. 46m. 2I8., 
Decl. 3a" 38'-2. 

The story of Cacciatore’s supposed distant planet is left 
where it was by Smyth, the later calculations of Valx and 
Oeltzen, who showed that the motion indicated by Caccia- 
tore could only apply to a minor planet, not being 
mentioned ; and there are a number of other cases where 
the information supplied has not been brought up to date. 


Mr. Chambers's volume has been handsomely printed 
at the Clarendon Press, and includes, for a frontispiece, 
the scale of colours, given by Smyth in his "Sidereal 
Chromatics," with the view to assist observers, in judging 
of the colours of the components of double stars 


OUR BOOK SHELF 

Botany for Schools and Science Classes. ByWj Drowne, 
M. A , Lend , Inspector of National Schools Second 
Edition, revised and enlarged. (Dublin Sullivan 
Brothers, 1881.) 

Mr Browne is the author of a variety of elementary 
mathematical books. In preparing this little manual of 
botany it may be presumed, therefore, that he has had to 
struggle with the difficulties which must always beset the 
amateur The result resembles what one has often un- 
fortunately met with in similar cases before There is a 
want of simplicity in the treatment, much that 13 un- 
essential and unnecessary for students of any grade, 
a good deal that is only of historical value, and what is 
worse, not a little that is downright error This is the 
more unfortunate, as the questions at the end of the 
chapters and the examination papers which fill the last 
ages show that the book has a very definite aim What, 
owever, it may be asked, is likely to happen to exa- 
minees who reproduce such statements as the following? 

Coffee — The fruit consists of two halves, nearly hemi- 
spherical, " or Galls — excrescences on oak, produced by 
an excretion thrown out round an egg deposited by an 
insect'^ (p. 98) On p 60 the beech is given as affording 
an example of a capsule in its fruit ; here the author has 
confounded the involucre with a pericarp. On the same 
page we find the following remark “Around the seed 
. . there is often developed a quantity of albumen^ for 
the nourishment of the seed during germination " , on 
p 55, “The germinal vesicle soon develops into the 
embryo or germ, containing the plantlet." This is on a 
par with the account of the process of fertilisation 011 
p. 10, “A protoplasmic substance {/ovilla) flows from 
the pollen- grain into the ovule and ripens it, so that it 
becomes a seed," The part of the book devoted to syste- 
matic and descriptive botany is better, though often open 
to criticism If the writer had carefully studied Pent- 
cillium he would not have said, “The cells composing 
the branches (Fig 89) are spores or conidta'\ he has 
apparently been misl^ by his Fig. 89, which might do 
for one of the bog-oak ornaments sold in Dublin shops, 
but 13 a very inadequate representation of Penicilltum. 
The examples of plant-descriptions are not sufficiently 
full, and are sometimes obscure, as for instance when the 
anthers of the common daisy are said to be “ simple at 
base." The whole book still wants a thorough revision at 
the hands of a competent teacher to make it a safe guide 
for elementary students. 

First Lessons tn Practical Botany. By G T Bettany, 
M.A., B.Sc., FX S (London , Macmillan and Co., i SS i ) 
This is an excellent little book. Its diligent study by 
teachers as well as pupils would give descriptive botany 
the real educational value which is so oAen claimed 
for It, and at bottom it no doubt possesses, if only the 
old type of manuals could be exterminated. What a 
weight would be removed from examiners' minds if ex- 
aminees would really take to heart Mr. Bettany's impres- 
sive admonition (which should be hung in every examin- 
ation room where plants arc set for description): — “Do 
not sup^se or tmapne facts of structure which you cannot 
verify." It is really refreshing to come upon a manual, 
the object of which is to drill students in a healthy scien- 
tific method, and not merely to teach them how to impose 
on evaminefs with a show of sham and often preposterous 
knowledge, which has but a temporary hold on the memory 
and none on the understanding. The only genuine criti- 
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dflm of A manual hke this would proceed from one who 
had actually tested its use. Improvements will gradually 
suggest themselves , a few friendly suggestions might be 
even ventured upon ofHiand. On p 63, for example, 
the following definition is open to objection . — *'TfichomCi 
a generic term for all organs developed by emergence 
from single cells of the epidermis." The chapter on 
Floral Diagrams is good But it never seems to have 
been suggested that a gcnu.ne interest might be given to 
lessons in botany by making the pupils anange the 
actual parts of the flower so as to form the diagram 
All that Is wanted is a Hat square of cork covered with 
paper, on which four concentric ciicles are traced It 
would be best to have three such squares foi each pupil, 
with three, four, or five radial mg lines drawn inteisecting 
the circles, according as flowers with a ternary, quater- 
nary, or quinary symmetry are to be examined. As each 
successive whorl of floral organs is removed, its parts 
should be pinned out in their proper relative positions by 
the pupil The cyclical symmetry of the flower is clearly 
brought out in this way, even where it is appaiently dis- 
guised Some details in working the method would need 
a little elaboration, as, for example, the treatment of 
gamopetalous flowers , but this may be left to the 
ingenuity of teachers like Mr. Bettany 

Rabenkorsf s Kf yptoffamcn-Flora von Deutschland^ Outer- 
reich unci dev Suviv^iz Erstci Band i und 1 Lief. 
Pilie, von Dr. G Winter (Leipzig, 1881.) 

Few men have done their fellow-workers in science 
greater service, even if of a somewhat unobtrusive sort, 
than Dr. Ludwig Rabenhorst, whose recent death we 
announced with regret (Nature, vol xxw p 108) 
His Flora Algarum aqure dulcis ct submanna:'* is an 
indispensable guide to an immense labyrinth of species 
and genera which he scattered up and dow^n botanical 
literature! These are digested into a methodical cnu< 
mention which makes little attempt to be critical, but is 
content to bring the materials together just as every one 
who intends to study what has been done in any special 
group without such an aid must do for himself Had 
Kabenhorst attempted more he would never have done the 
useful work that he did One very convenient feature 
of hiB books is the brief synopsis of the genera of each 
group, accompanied by outline woodcuts of some leading 
lypes. Amongst organisms whose real affinities are often 
so obscure as the lower ciyptogams, the utility of this 
plan cannot be sufficiently approved. The woodcuts 
often convey informalmn at a glance which hours of study 
and comparison would not extract from the descilptions 
The present work, of which two paits have so far 
appeared, is substantially a new edition of the author’s 
“Deutschland’s Kryptogamcn-Flora,” of which the first 
appeared as far back as 1844- The death of the original 
author may, it is to be hoped, have no effect on impeding 
Its completion, as different groups are assigned to different 
hands, Dr. Winter commencing the fungi in the two parts 
befbre us The scope of the whole woik will be very 
much enlarged, but the same convenient features will be 
perpetuated. A speed v completion will be devoutly 
desired by all students of European Thallophytes 


LETTERS TO THE EDITOR 
I Thi Editor does not hold htmself rtspmmhk for opimons expressed 
by his lorrcspondents. Neither can he Hnaertake to return, 
or to correspond with the writers of, rejected manusirifds. 
No notice is taken Of anonymous communications 
[ The Editor urgently requests correspondents to keep their tetters 
as short as posHhU. The pressure on his space U sO great 
that it IS impossible otherwise to insure the appear ance even 
ef eommunications containing interesting used nevet faeti^\ 

Th« Comet 

Further meaiures hove been obtained at Greenwich of the 
posftion of the least refrangi'de edge for three of the four cnltet* 
haiuli with (he following result! — 


Yallow band Gracn bond. Blue band. 

Comet . 5630'4d:i6 516a 7±o 4 ... 473rg±i'i 

Bunsen Flame 5^33'o 5164*0 473u'o 

No. of Obs. 7 . 26 6 

The identity of the comet -bands with those In the flnt 
spectrum of carbon appean to be clearly e<itablished, but in each 
case the comet-band ls slightly shifted towards the blue. The 
displace men t of the green band, if real, wolild Indicate an 
approach of 47 ± 14 miles per second, whereas the comet was 
actually receding from the earth at the rate of about twenty 
miles per second, Such a displacement might, of course, be 
explained by an emiSMon of cometary matter on the side towards 
the earth, but it would seem more probable that it is due 
to the circumstance that the edge of the comet-band is not 
quite 8b^, and that a small portion on the red side is 
cut ofl Tnis would apply with still more force to the yellow 
and blue bands which indicate somewhat larger displocemenbi 
(ouards the blue The displacements however, though all in 
the same direction, are not largely in excess of the probable 
errors. The comet-bands were compared with those given by 
vacuum-tubes containing cyanogen and luarah-gos, as well os 
with those of the Bunsen- burner flame, and three forms of 
spectroscope were used, vir (i) the half-pnsm spectroscope with 
a dispersion of 18}” from A to H, and a magnifying power of 
14 , (2) the half-prum spectroscope reversed (as for prominence 
observations), giving a dispersion of 5" from A to H and great 
purity of spectrum, with a magnifying pow'cr of iS , and (3) the 
star i;pectro«;cope v ith a si gle prism of flint No measures were 
obtained of the 1)and in the violet, winch was only seen on 
two occat-ions. It appeared to be sensibly coincident with 
the band in the first spectrum of carbon at 431 1. 

Mr. Maunder also noted several of the Fraunhofer lines in 
the cnnlinuoDs spectrum, in particular F (ihe position of which 
w.a5 determined by comparison with Hj 9 ) and two other lines 
which were Tcspectively near £ and a strong double line at 5327. 

\V H. M. Christie 

Royal Observatory, Greenwich, July 12 

I sUCCESDET) in photographing the comet in Aunga on Friday 
night, Jnne 24 Since then I have taken several photographs 
of It One made In^l night with an exposure of 2 hours 42 
minutes shous Ihe tail about lo” long. There are many itan 
on the plate, ^ome shining Ihroiigli the tail 

Henry Draper 

The Physiology of Mind Reading 

I HAVE received from Dr G. M, Beard of New York (well 
kniwn for his studies of Trance and related states) a letter in 
reference to the cxperimenli with Mr Bish^, of which Mr 
Romanes has given an account in Nature Dr, Beard, wTilmg 
before our experiments were carried ont, mentions bis own 
investigation, years ago, of much more remarkable performances 
than Mr, Bi^ibopS, and incloses an article "On the Physiology 
of Mind- Reading,” which he contributed to the Poputar Science 
Monthly (New York) as far back aa February, 1877. If this 
article had been shorter I wonld fain hive asked you Lo repnnt 
It, giving as It does a far more varied record of facts than came 
undci our observation, and a series of carefully-drawn|concluiions 
within which our conclnsion falls. I will only say that if 1 had 
known of this ariide I shouM hardly have thought it worth while 
to spend time in the trial of Mr. Bishop’s powera, or even hod 
the curloBily to attend that flril meeting amid the cloud of sefen- 
tilic witnesses, G Groom Robertson 

July 9 


Mind and Muicle-Reading 

Kindly allow me to correct a printer’s error in my letter of 
last week. In describing the case of so-called thought-reading 
examined by myself in tne clergyman's family in DerbysUrc, 1 
wrote I "The failures in my examination did not mount to 
one in ten, and were a smaller fraction when childrai were 
not embarrassed by strangers," &c. The word “my” was 
printed " my,” thus destroying the meaning of (he lentcnoe. 1 
will jiiit add that the clergyman in qneationli an oM giednete o( 
Trinity CoUeg^ Dablia, his inte^ty U above luapidon, tod 
even did not nis poeilion as a Chrlstiaii minister negative the 
idea of trickery, the last experiment whidh I describM dispoaei 
of llus very natural explanation. W. F. Barrett 
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Special Solar Heat-Radiationa and their Barth-felt 
Bifeeta 

The wcll-fUlcd lectures on Solar Pbytilce by Prof. Balfour 
Stewart, published m Nature, vol. xxiv. pp. 114, 150, will 
undoubtealy promote the study and atsht the under standing of 
those subjects ^ and if a single one of the many items alLud^ to 
was not ooite correctly described, that ia neither lurprislng in 
lUelf nor Ijkely tp do much harm amidst the wealth of informa- 
tion uhich was at the same time both correctly stated and neatly 
coQvejred. I should not therefore think myself now called on 
to notice one exceptional paragraph, but that it cou tains a most 
sin^Iar mistake in attnbutiag to me conclusions from my own 
Edinburgh observations that are the very opposite of what 1 have 
often puhliiJied between 1S69 and the present timCi Nor do 1 
propose to make any positive complaint , for I rather admire the 
nonesty of the lecturer who, after arguing for the rr ore spotted 
veneda of the sun’s disk being its occasions of strongest 
heat evolutions, yet stated voluntarily and against himself a 
directly opuosite conclusion to his had been deduced by me from 
the unrivalled collection of more than thirty years of rock- 
thermometer observations on the Gallon HiU That 18 to *^ay, 
that a certain eleven-year heat-wave shown by those thermome- 
ters coincided with, not the maximum, but the minimum sputted 
state of the iun , subject how'ever to what the lecturer termed 
**a slight,” but in reality a two or three year "lagging behind” 
the visible solar phenomenon 

Now lei the ^un, at any bhort-lived epoch, give forth an extra 
radiation of heat : I cannot imagine any person attempting or 
expecting to find its efTecls, after two or three years, as an 
acutely ma^l^cd phenomenon in daily air and superhcinl earth- 
temperature ohscrvaticni. When therefore a very sharp pheno- 
menon was marked on, or by, our thermometers, X looked for 
its explanation, not to what had occurred and parsed away Rgoin 
several years before, but to souielhiug m neaily iimuUaneous 
pro;,rt5s on the sun. Tins something ton, which I hekl fotth 
upon even in my first naper on the subject in 1869 to the Royal 1 
Society, was ready at hand as a vera lansa , and I ventured to 
dcscriLe it as **thc ascending node” of the eleven year sun spot 
curve, or the time when a new cycle of sun-spot s is not only 
well begun, but is m the act of its most rapid ijicrea'^e f» r any 
part of the cycle , just as a i.oda water bottle efTervesccs mo^t 
vioJeiUly immediately after it is uncorked, rather than long after- | 
wards, when gome of Us slowly-formed la^t bubbles, arc quietly 
escaping, and much moie so than when it is not uncorked at nil 
In a letter loo, printed in Naiuhe not two years ago, I showed 
how a great part of the solar action might be, and even had 
been immediate on our thennometers, In consequence of the very 
first action of a renovated sun, being a dispersion of the oi-dinary 
clouds m stiu, whence an extra amount of direct sunshine on the 
earth beneath them, producing a dry hot year to the agiiculturisls 
there. 

The Eecond eETects I also showed niiglil be an increased evapo- 
ration of distant ocean-^uifacc , the formation thereby and bi mg- 
iDg round of greater cloud", heavy ram, and precisely the cold 
fensons which our Edinburgh thennometers had hown, through 
thirty years, did mnerally follow the eleven -year wave of heat 
Not, evidently, that the ^un was then at a minimum of heat 
radiation, but that a crecn of wet clouds had been drav^n 
between it and that pert of the ggrtb where observations were 
going on. 

Now lomethiDg like this whole sequence of effects has just 
been eaperienced in Madeira, all in the course of this week, 
subsequent to the restond energy of sun-spot manifestation and 
the earth- answering electrlo cloud of U^t Sunday, as 1 wrote to 
you next day. 

Now that, or the first day after the specified occurrence, proved 
Ecorchingly hot, with a blue tky and the naximum shade 
tenmatuM of the acaion, thus far. 

The Hoond day after, a thick screen of douda wai drawn 
between us and Uio ran, while the trade-wind was not only 
restor^ on the adjacent aea, but with an eacesa of viojeoce 
more^e that which la felt about Teneriffe ; via , a more aouthern, 
and thertfora more sun -governed. Islands 
But the third day ane r, not only was tha sun again totally 
invidble on account of cloud, but to the aurprlae df dl MmWira 
th« was a heavy, vertical downpour of rain ail day long. Old 
reildenta protested that they bad never, for tan yean at least, 
known anything of the kind at mldanmnier acaiOB, ^Preciaeiy 
■o,” 1 replied ; "but m the Cape de Verde Islanda still further 
soQtb, and mora under aobr dominion than even Teneriffe, you 


will find that every year, the suii coming to the highest northern 
declination is marked by heavy tropical rains. Wherefore, if 
Madeira is now visited in the end of June by Cape de Verde 
solsticial rams, be ashured that the sun is at this moment bhimng' 
above the clouds over Madeira wuh much more than his uiual 
annual force " 

But though as 1 u ntc, 1 would seek to draw the attention of 
your clever lecturer to unusual iiolar action being often attended 
with eaith-phetiomena which lag behind a few houri only, rather 
than several year^, 1 do hope he will .also obtain a pera‘‘al of my 
paper of 1869 from the Royal Society, Burlington House, 
London, and take note of the forty or more year cycle, as well 
as other shorter ones there alluded to , for the standard eleven- 
year cycle, of which we have now begun a new example, will 
never be completely definable without knowing on each ccca 
Sion how far the others are mixed up with it. Thus wc had, 
for instance, m Augmt last year, that eleven-year cycle's 
maximum of temperature w hich I hiul pre-nnnounced m print 
ten yearsi before, but it was very near being lost to observaLioii 
by occurring not far from the middle of the long-enduring 
minimum of the fmty five yeam' cycle, whose prime origin is os 
certainly solar as that of Ldc eleven-year, aud eien then mmh 
shorter cycles of twelve or fifteen days only, of which I have 
noted several examples since I have been here 

PtAZzi Smyth, 

Astronomer-Royal for bcolland 
jonev’s Hotel, Qiuiika do Corvallm, 

Funchal, Madeiis, July 2 


Phenomena of Clouds 

The letter from Prof, Smyth (vol. xxiv. p 212) lecalls to my 
mind a phenomrnon T witnessed several years ago lu Airan. I 
wa-i staying at StrathwhiUai', on the north bide of Brodick Bay, 
and looking northward bad a full view of Goatfell and Maoldoon 
The latter resembles an immense mound heaped up ngainsl ihe 
c.astcrn side of the foimer Snow had letently fjllen and coafei 
Loth Then a soiUh-eastcrly wind, coming up and across the 
firth, caused a cloud to be formed at a considerable elevation 
above the hill's, having ds under surface outlined in correct cor 
re^P' mlchce with the outhinng of the subjacent mountains This 
contour the cloud retained m seeming fixity for several hours, X 
attributed its continued cxislenLc to the effects of unequal radj^- 
liiin between the cold snow-covered hills and the warroei moisture- 
laden current above Whether niy surmise was coirect, and 
whether the "central fixily ” over Madeira can be referred to vhc 
same can* c, I leave to the consideration of thot^e more scien- 
tifically informed than I Henry Muikuead 

Cambuslaiig, July S 

I Early English Pendulum MeaBUfes 

I FIND III a volume cnUiled "Metrology, or Weights and 
Men ures of Great Britain and France,” by P Kelly, "Master 
of the Finsbury Square Academy, London,” in iSifi, a lut of 
some of the old pendulum ex)ieriments of the last century, which 
contains iome indications quite new to me, 1 am m hopes that 
if you will allow me ^pacc enough to make them known 1 may 
perhap*) hear where furrher uiformation is to be found, One of 
the measurements which he of course mentions is that of Graham. 
It is father strann Aat though evci^ one of the old writers 
meatlons Grahanrs cxperimenU confidently, 1 have hitherto 
Foiled to find any account w hatever of tho^e expenments The 
other ohserven ment'oned by Kelly — and so far ox I know by 
him only — are Emerson/' " Desa|milliejnes ” (who always wrote 
under the name of Desa^liersj, "Rotherham,^ and "Sir Jonas 
Moore,” 'fhe meniion is not a mere hearsay repelilioa of their 
names in this connection, as he gives the Utigths fount by each 
for London. 

In direct connection 1 may remark that every one knows that 
the pendulum has been over and over again mentioned and 
traaM 08 an ultinate appeal m cose of failure of other satififac- 
tory means of restoring national standards. In fact its xar/iesf 
nse was For this purpose except of course in horology. Is 
k not then a BtrjWge thing that it was nrrsf'— during the whole 
of the century and a half which so rmrded 'U— used as a 
medium of comparison of actnal Batlonaf standards f In Gra- 
ham’s time the relation of the French and English units of 
mUeaurewaa so uncertain that the pendulnm, with Al Its failing 
was quite competent to establish a firmer one. Newton's table 
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of the wiatioD of the secondi' pendulum with latitude wu quite 
Inutworthy enough (not to say correct enough) to furnish the 
jiteographiw difference between London and Paris lengths Yet 
aa a fart the pendulum never was bo appealed to Yet to this 
day It is still not uncommonly taught that the pendulum is the 
proper natural standard of reference. In 1810 of course such 
was the nearly universal dogma. 

I say ** never," but perhaps one or other of the above obser- 
vers may be adduced to conlute me. J. Herschel 

CoUingwood, July 11 

Faure'a Secondary Battery 

In your issue of last week you gave an account of the smrh 
held at King’s College, London, on Che evening of July 2, and 
in this account it is stated that ” Ihe great event of the evening 
was the exhibition for the first time in England of M. Faure’s 
secondary battery." 

At the soirla given by the Mayor of Nottingham on the 
evenings of June 30 and f^uly 3 m connection with the opening 
of the College by H.R.H. Prmce Leopold, I had the pleasure 
of exhibiting to large audiences one of M. Faure’s new batteries. 
Sheets of lead were bent up into llie form of shallow trays, one I 
foot square and one Inch deep ; in each of these wa’s placed a | 
layer of red lead, then a layer of Hanncl, then a layer of red lead, , 
and lastly another lead plate. These trays to the number of six { 
were Chen piled one above the other, after being tilled with dilute 
acid. The cells being connected in serieB, were polarised by a 
10 cell battery of Grove' cells, and after twenty minutes’ ’ 
charging, had taken up a very large quantity of electncity. At 
a short lecture given during the evening the charged Faure battery 
was connected with a Gramme machine, and drove iC round with j 
cousiderable velocity for aome minutes. After thus employing 
part of the charge the remainder was used for heating sevenH 
inches of platinum wire, and for driving for a few seconds a 
simple form of magncto-electnc engine. These experiments 
amply convinced those present of the pr.'ictical character of M. 
Fanre's Invention As T have not had the opportunity of ex- 
amining one of the original batteries of ihe inventor, 1 was obliged 
to make up this expenmental form. It is however a convenient 
form for lecture-room demonstration, as it permitij the structure 
of the battery to be exhibited Co an audience. The enormous 
superiority of M. Faure's cell over the old form of Plaiiti^ cell 
is evident at once on experimenting with it. J A. Fleming 

Tlie University College, Nottingham, July 10 

Earthquake in Van 

Since my former letter 1 have had an opportunity of visiting 
the region most affected by the earthquake of May 30, and have 
obtained some further particulars about it. Its greatest seventy 
seems to have been felt at Che Armenian village of Teghourt, lying 
at the foot of the Nlmroud Dagh, at a distance, judging by eye, 
of not more Chan four miles from the edge of the crater. This 
village has been almost entirely destroyed, with the loss of ninety- 
three lives. By the same shock about 200 houses were thrown 
down or more or less damaged m the aggregation of hamleia 
named Akhlat, some six or seven miles further distant from the 
Kimroud Dagh. Here however happily only two lives were lost 
and a few persons were injured. On June 9, in the evening, 
a second shock took place of less violence, which parCiaily 
damaged a third village, Sipratzor, lying between the otner two. 
Aa far as I was able to learn these villages were the only localities 
In which bnildingi were actually thrown down, though cracks 
were caused In walls, &c. , m other places. The three villages 
are all id the direct line between the two great extinct volcanoes 
of the Nimroud Dagh and Sipau Dagb, which fact leads to the 
conjecture that there may be a line of least resistance joiniog the 
two mountains. All three villages, however, are nearer to 
Nimroud than to Sipsn. The greater seventy of Che shock at 
Teghourt, the nearest village to Nimroud, may have been due to 
the latter having been the centre of the disturbance, but it may 
also have been caused by the fact that the villas is built directly 
ujM>n the solid rock of an anaent lava-bed. The only obserra- 
tion I wis able to obtmn of the direction of the earthquake wave 
was eommonicated to me at a village lying due east of the 
Nimroud Dagh. Here it was said that the wave came from the 
south, which would look as If the centre of disturbance were In 
the Central Kurdistan mountains, not in Nimroud j but one 
doubtful observation is of course not enough to eiUblish such a 
point. 


Whilst in the neighbourhood 1 took the opportunity of visiting 
the Nimroud D^h. The mountain rises m a very gentle slope, 
so that it is possible to ride the whole way up and into the crater. 
The edge of the crater, where we croued it, is 2810 feet above 
the Lake of Van by aneroid and about six miles distant from it ; 
some parts of the walls however rise 500 feet or so higher, the 
most elevated poinLi being to the north and south. The crater 
u a vast, nearly perfectly circular, hollow, between four and tive 
miles across, the floor or which is an irregultf flat dome, partly 
covered with herbage and partly with dwarf birch and beecn and 
a creeping yew. Among the undulations of the dome, and 
eapMiaUy in the depressed ring between the dome and the walls 
of the crater, are situated some six or seven tarns. One of these, 
on the margin of which we slopped to rest, is fed by hot springs, 
which bubble up at numerous points near its edge. 1 had no 
thermometer to ascertain the temperature of the water, but 1 
found that one sprln?, which rose in a small basin almost cut off 
from the rest of the lake, was just about as hot as 1 could bear 
to keep my hand in, This tarn is S80 feet lower than the ed|)[e 
of the crater where u e crossed it, this being the lowest point in 
the whole circuit. I saw no sign of vaporous exhalation, although 
local tradition has it that the mountain was active not more than 
four centuries ago ; but time did not permit me to explore the 
whole of the great interior space. Ehilius ClAYTON 

Van, Turkcy-m-Abia, June 20 


Meteors 

Several splendid meteors having lately been visible, the 
following observations may be worthy of note in Nature. 1 
may add that the most brilliant meteor was the one recorded m 
your columns (vol xxW. p. 189) 

June 24, roh 28111 , a very large bright orange coloured 
meteor equal to Jupiter appeared near Vega. 

At iih 29m. a deep oiange- coloured meteor, larger and 
brighter, than Jupiter, crossed the extremity of the comet’s tail. 
It left a short bnght streak, 

June 25, loh 52m , a yellowish- white meteor, ai bright as 
Vega, appeared near ( Cygni, 

At 12h. 4m. a white meteor, as bright as Jupiter, appeared 
just south of X Draconis, and after pursuing a wavy path, disap- 
peared near 7 UrsEU Majoris. It left a short streak, 

July 3, loh. ijm. a yellow meteor, nearly as bright as Jupiter, 
appeared just east of Tolanb, travelled slowly m a wavy path, 
and disappeared north of Cassiopei 

It will be observed that lliree out of these five meteor^ appeared 
in that part of the sky occupied by the comet, and also that two 
of them pursued vravy or zig-zag paths. B. J. Hofkin 9 

79, Marlborough Road, Dolston, E., July 5 

The of Paddlea 

In your impression of the 2nd ult allusion is made to the 
origin of the VV Pattern which occurs upon paddles from the 
Solomon Isles. Without illustration it u difficult to understand 
the transitions which have taken place, but with the objects 
before you their history n easily read. I therefore inclose 
sketches , they are all from the same locality. In Fig 1 it is 
seen that the swell of the blade of the paddle has sugnsted the 
idea of a tish’s body, and accordingly the head with the mouth 
and eyes of a fish have been carv^ in their proper place. In 
Fig. 2 the same occurs, except that the blade 11 bent, probably 
to adapt the paddle to steering purposes, or for some other 
object. These two specimens r^resent the head of a tish in its 
realistic form. The progress of ornamentation is from realism 
to conveDtionabsm, By comparing Fig. 3 with the foregoing it 
IS easily seen that the VV represents the mouth and sides of a 
tish’fl head reduced to straight Une^, the eyes having disappeared. 
In all the specimens in my possession Its rosition u always that 
In which the true fish’s head ocenrs in the realistic speelmeni. 
In Fig. 4 a further change has taken place, the mouth is 
omitted, and the sides of the head have bMn brought together 
in a pomt, thus forming a simple triangle Possibly the Idea of 
a fish’s hc^ may have been altogether lost In this stage of the 
ornament, but In the next example. Fig. 5, the idea revives 
again, ai so frequently happens in like cases, without rtconing 
to the original model. Two eyes are seen to be Inserted In the 
place where one occurred m the reahstlc spedmens, the month 
stiB being deficient. 

There can be little donbt, 1 think, that this interpretation 
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affords a true sequeuce of ideas that have taken place in the 
miods of the savages who mode these thugs. And it is in | 
complete analog with the development of ornamentation in 
other places, of which several examples are in my museum, 
ne interest which attaches to such jmecimcns of savage art and 
ornament is purely psycholoncal. Taken as the representatives 
of Ideas, ana arranged to show the development or ideas, they 
serve important purposes in the study of i^ocial evolution, ex- 



plaining V.y analogy ihe Jaw vkUich has operated in producing 
many otherwise unaccountable conditions of custom, religion, or 
mstiLutioDF, of which the succeasive phases of thought, liaving 
never been embodied in tangible forms or committed to writing, 
cannot be reproduced or arranged in their true order of succes 
Sion The sequence therefore is oAen lost, and wrong caubcs 
are assigned to them. A. PiTT Kivers 

Hot lee 

Having read a paper before the Owens College Chemical 
Society on January 21, m explanation of Dr, Carnelley’s experi- 
ments, in which 1 treated the subject in a similar way to Dr 
Petterason, perhaps 1 may be allowed to point out one or two 
differences in my explanation from that given by Dr. Fettersson 
in Nature, vol. xxiv. p 176 

In the first place Dr. Pcltersaon speaks several limes of the 
point 17 V (the triple point) as being o" 0078 C, below zero, whereas 
It must be above, because the melting-point of ice rises as the 
pressure is diminuhed. 

After describing the line mk^ which I believed then to exist, 
and which will probably be found really to exist if ice can be i 



heated, Dr. Petterason lava that in the case of oidinarr ice it 
has been proved that Ice aoea not get hot, and that the limit of 
the ice-surface ia along f «, a continuation of the water-steam 
line mn. - 

Now Prof. Jtmei Thomson describea m as the point of Inter- 
aection of three different linea, « if nv, and y in, the water-steun, 
water-ice, and ice-iteam llnti : m q bring, not a continuation of 
M jv*i but a separate llnei the difference in position being due of 
Goune to the latent heat 

1 fall to KC also how m k can be considered a continuation of 
dm, any than more of n m. Lutlyp after denying the poiiibillty 


of ordinary ice becoming hot, Dr, FeUeriiBon desenbes Dr. Car- 
nclley's ice as condensed and not Trozcn In those experiments 
of Dr Cainelley’h which I have seen, the water was Drozen 
round the thermometer, and not condensed on it, The*maLter 
therefore leems to btand Lhub — If the ice does really become 
hot, the limit of the ice-turfoce is most probably along m k, 
whereas if Mr. Hannay and others are correct in stating that the 
temperatures of the ice and condenser are identical, the limit 
must be along m 7, and not along m /, which latter 
IS the line denoting the maximum tension of the 
vapour of water cooled below the frec/ing point 

r without bolidifying, and not of ice below the freez- 
ing pomt. 

1 would just say also that the idea of an allolropic 
modification of ice did not occur to me. 

Sydney Young 
The Owens College, Manchester 


Note on Piczorhynchua melanocephalua 
(RamBay), and Ptilopua vindis (Ramsay), 
from the Solomon lalanda 
Having lately received several specimens of 
the Piczorhjmchus, which 1 desenbed under the 
above name, 1 find that it is the young of Mr. 
Tristram's vidua (see Proc. Linn Soc. of New 
South Walei;, vol. iv, p, 4GH) from the Solomon Inlands. The 
white collar which commences on the nape is much broader in 
the young Lhoii in the adult, and the feathers of the chest are 
while, all margined conspicuously with black. 

Specimens have been obtained on the island of ** Ugi," one of 
the Salomon group. 

I believe the fruit pigeon 1 dclerniiiied as Ptdopus vtndis, 
from the bolomon Islands, will prove to be the female of Ptdopus 
argenta^ Gray, of whicli I have recently seen some fine speci- 
mens collected by the Itev George Drown and LieuL. Uichards, 
R N., at “ Ugi ” Ed. P Ramsay 

Anatomical Museum, Sydney, Apnl 


THE BRITISH MUSEUM CATALOGUE OF 
BIRDS^ 

A S has been more than once remarked in our pages, it 
would require more than one man's lifetime to com- 
plete the Catalogue of Birds, if the rate at which the first 
four volumes were produced had to be continued Mr. 
Bowdler Sharpe, who has written these ffrst four volumes, 
was a young man when he commenced his task, but at 
the same rate of progress it would have required him to live 
nearly a hundred vears to finish the Catalogue by himself. 
Dr Gunther has tnerefore had to seek assistance from out- 
side the walls of the Museum, and has engaged the services 
of Mr. Seebohm to bring out the fifth volume of the Cata- 
logue, which contains a description of the family Turdtda^ 
containing the Thrushes and Warblers. As Mr. Seebohm 
has devoted several years to a stud^ of this family, he 
possesses a special Imowledge of his subject prot^bly 
unequalled by any other ornithologist. It must be re- 
membered that, ai m the case of Dr Gunther’s Catalogue 
of Fishes, the Catalogue of Birds is not a mere list of 
specimens in the national collection, but is in reality a 
monographic risuwl of the birds of the worliL If we 
look through the first four volumes of this laborious work 
we shall find that not only are the species in the Bntish 
Museum thoroughly described, but that species not included 
in the collection of that institution arc also treated of, and 
I the types of raie birds in Continental museums are fully 
I descriMd \ showing that Mr, Sharpe was not content to 
I work solely with the collection under his charge, but that 
I be has compared his notes with the snecnneiis m many 
of the museums of Europe, and has tnerefore done his 
utmost to make the Catalogue m every way complete, 
^ut if this ii true of the first volames, it is ten times 
more so in the case of the fifth, which now lies before 
us. On turning over its pages we see that Mr. Seebohm 
bhs not only visited European museums, but has even 

^ Vol. V.^Coplalning tha Family TwndW, by Hcmy Seebohm. 
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been to America for the purpose of examining types, and 
the result is that up to the date of publication his work 
must be as complete as personal labour and an unlimited 
expenditure of time and money could render it. Again, 
the author's well-known travels in various parts of Europe 
and Siberia have made him acquainted with the natural 
history of a number of the species described in his book, 
and have given him a practical knowledge which must 
have stood him in good stead at every turn It is not in 
this journal only that he will receive the meed due to his 
energy and perseverance, but he is sure to receive the 
gratitude of every ornithologist for a monograph of two 
such difficult families as the Thrushes and Warblers have 
always proved themselves to be 
Although adopting Mr. Sharpe's classification of the 
P<issfres^ he finds that this arrangement is artificial , but 
wc are not sure that the arrangement of our author is 
altogether free from a similar chaige No one who has 
not studied the birds above mentioned can have the 
slightest idea of the extraordinary difficulty which the 
student would experience who tries to classify the 
Warblers on structural characters only, and we And 
no fault with Mr, Scebohm when he makes the style of 
coloration a generic character in these birds. But that 
the author himself feels a little uncertain in his key to 
the genera of the Warblers is i>hown by his introduc- 
ing some of the genera three timca in the Clavts under 
different seclionSj and it reads somewhat curiously to 
learn that one of the characters of the genus Aero- 
cephalns is to have ''the bill acroccphalinc (or phyllo- 
scopine)'' ; the truth being that, as in the case of the 
species of Warblers, the genera so run one into the other 
that it IS difficult, if not impossible, to deAne the exact 
natural limits of each, These remarks, however, almost 
appear hypercritical when one turns to the actual descrip- 
tive work of the author, and examines the complete way 
in which the svnonyms are given and the descriptions 
elaborated, and this with the utmost conciseness con- 
sistent with completeness One thing is evident from the 
list of specimens, that the British Museum senes of these 
birds is a very full one, and we note with pleasure the 
constant generosity of the author himself in supplying 
specimens from his own collection, In the case of a bird 
liKe the common Willow Warbler, for instance, the senes 
of specimens embraces nearly every locality whence the 
species IS known, so that its geographical distribution is 
absolutely illustrated by the skins in the British Museum 
In his classiAcation of the subTamily Turdina^ or True 
Thrushes, colour again plays an important part in classi- 
Acation, but we cannot complain of his arrangement, 
which seems to be perfectly natural, although we shall 
Hot be surprised if some ornithologists urge that some of 
the genera included in Erythaens and Mrymecocichla 
have at least as good grounds for separation on the style 
of colour as have some of the genera allowed by Mr 
Scebohm But not only will protests be raised on the 
score of nomenclature of certain species, but the novel 
feature of hybridisation and imperfect segregation of 
species introduced by the- author will doubtless be sub 
jected to severe tests His opinions on the imperfection) 
iH the code of zoological nomenclature propounded by the 
British Association are well known, but the critic who 
attempts the task of dealing with the author on this point 
must clear himself of the charge (only too true we fear) 
that he knows of no writer who attempts to cany them 
otit in cheir entirety. Mi. Scebohm observes (Introduc- 
tion, p. 11 } "1 have accordingly adopted the law of 

priority with the following modiAcations: — that namn 
which have been extensively misapplied must be re- 
jected, and names otherwise unobjectionable must be 
retalnedi if a majority of ornithological writers hare used 
them, even though they may not be the oldest. The 
adoption of this conformation of the law to the practice of 
the good old times would also hive another immense 


advantage. It would enable us to omit the authority for 
th3 spcciAc name, as all the names would henceforth be 
plunmorum trucidrum, and thus the stigma that our 
names are after all trinomial would be avoided.’* We 
must demur to this reasonine, which is heterodox enough 
to cause the shade of Strickland to arise, and will doubt- 
less bnng forward protests from many surviving framers 
of the British Association code. But we ourselves 
feel that this practice would very often cause a manifest 
injustice to the early writers, and we think that this is 
proved in some instances by Mr. Seebohm himself, as for 
instance with the name of the Dartford Warbler, which 
he calls Sy/vta provmciahs (Gmel.), although he admits 
that Boddaert's name of Motacilla undata^ published Ave 
years before Gmelin's work, and admitted by such 
authorities as Prof Newton and Mr. Dresser, is referable 
to the species Boddaert’s name is founded on the Pttic- 
chou de Provence of Daubenton, and Mr. Seebohm him- 
self admits that *' the Agurc is sufficiently good to leave 
no reasonable doubt as to the species intended to be 
designated , .and Boddacn*s name may therefore be held 
to be ' clearly dc An ed.' Nevertheless there seems to be 
no sufficient reason why the name in common use should 
be changed." Here we consider that the long oblivion 
which enveloped Boddaert’s nomenclature was due, not 
to any fault of Boddaert himself, but entirely rests with 
subsequent naturalists, who did not consult his work , and 
that therefore Boddaert has no right to suffer for the 
shortcomings or laziness of his successors. We are aware 
that the scarcity of the book makes Boddaert rather an 
exccptiontil case, but the principle applies to many of the 
wiitings of the fathers As however the rules of nomen- 
clature must sooner or later be re-discussed by the British 
Association, we may leave the defence of his principles to 
Mr. Scebohm himself, feeling sure that no one can read 
his opinions on this subject without feeling that he has a 
good deal to say for his view of the case. 

One great feature of the present volume is the courage 
which the author has shown in applying the doctrine of 
the evolution of species to the birds as they exist at the 
present day. This principle was to a small extent admitted 
by Mr Sharpe in his previous volumes, when he aUowed 
the existence of sub-species, or, as Mr. Seebohm names 
them, con-specics The great risk that we see in Mr 
Seebohm’s method lies in the fact that it affords too easy 
a solution for otherwise difficult problems, but we must 
remember that the author was himself witness to the 
inter-breeding of the Carrion Crow and the Hooded 
Crow in Siberia, and we know that this also takes place 
in certain parts of Great Britain. Having seen this with 
his own eyes, and brought back to this country a large 
senes of the hybrids^ it was only reasonable for him to 
suppose that other birds arc also capable of hybridising, 
and we think that the author proves his case with regard 
to the two Blue Rock Thrusnes {Monticola cyan us and 
Monticola sohtarius\ which in certain parts of China 
inter-breed , and it is most curious that the vast majority 
of the birds found in the winter Quarters of the Eastern 
Blue Rock Thrush, from Burman and Maliisia to the 
Mollucca Islands appear to be hybrids According to the 
author, Cettia cantans and Cettia minuta also inter-breed, 
and produce an intermediate form which he calls Cettia 
cantans are-introdu:tion of trinomial nomenclature 

which we do not at all like. The intermediate form, too, 
appears to be principally found in the Island of Formosa, 
though also met with at ChcToo. on the mainland opposite 

J apan, while one of the other forms is an inhabitant of 
apan, with the exception of one Formosan skin in the 
author's collection, and the other is said to breed in South 
China and Hainan. Of these three forms then we shouki 
suppose that the Formosan was the oldest bird from 
which the other two had developed themselra, but that 
they had not as yet become entirely separated as distinct 
species. We must wait for more evidence with regard to 
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the South Afncan Chats, to some of which Mr. Seebohm 
has applied his principle of bybndisationj as we are not 
yet satisfied that the changes hf plumage cannot be 
accounted for by the more natural process due to age or 
the season of the year. These few remarks will not, 
however, detract from the sterling merit of Mr Seebohm’s 
volume, which bear^ on every page the evidences of the 
careful and exhaustive work which the author bestows on 
every subject he handles The eighteen coloured plates 
arc beautiful examples of Mr Keuleman’s great talents as 
a natural history artist, and the colouring is much more 
satisfactory than in the last volume of this Catalogue, 
issued by the Uritish Museum. 


MAGNETIC AND AURORAL OBSERVATIONS 
IN HIGH LA 7 ITUDES^ 

L ieutenant WEYPRECHT, the noted leader of 
the Austrian Arctic Expedition of 1872-74, whose 
death is a great loss to science, recently published a little 
text-book embodying the results of his wide experience in 
Arctic observation of magnetic and auroral phenomena, 
which will be invaluable in pointing out to future observers 
the precautions and requirements which only actual expe- 
rience of Arctic life can suggest, and the arrangements of 
apparatus and stores, which, once left behind, must be 
done without , frequently to the loss of opportunities for 
observation which do not lecur It would however be 
wearisome to the general reader to enter into details of 
Arctic work, and no one to whom the matter is of practical 
moment will omit reading the book itself Some however 
of the precautions suggested give so vivid an idea of the 
difhculties and even the suffering which Arctic observers 
have to meet in the cau^c of science, that we cannot 
forbear a passing mention of them 

In magnetic observatories, where iron is rigidly tabooed, 
and uniformity of temperature is of the first importance, 
stoves are naturally out of the question In winter, when 
the huts are thickly covered with snow, the temperature 
should never fall below - 20'' C. (-4' F ), whith, as 
Weyprecht says, may be borne for some hours in suitable 
clothing Without severe suffering. Good fur garments are 
naturally essential The most difficult put is the suffi- 
cient protection of ihe feet, that found most effectual 
being very wide felt boots reaching to the knee, into 
which the feet, clad in thick woollen stockings, are packed 
with dry hay or straw The hands are covered nith 
thick woollen gloves, and whenevei they are not in actual 
use are further protected by fur In absolute deLcrnnna- 
tions however, which have to be carried on in a ^epaiatc 
hut| which is alao used as an astronomical observatory, 
and hence more open 10 the weather, the cold is not only 
much more intense, but the fingers must be left bare, 01 
at most covered with thin cotton gloves, on account of 
the delicacy of the instruments. On two occasions during 
the Tegitthoff Expedition such quantities of snow were 
driven into the observatory through the crevices of the 
shutters as, by loading one side of the telescope, actually 
to throw it off Its pillar. 

For absolute magnetic observations Weypiecht gives 
preference to Prof Lament's portable theodolite, uhich 
contains m itself everything necessary for the determina- 
tion of decUnatiCin and horizontal and vertical intensity 
If however a fixed scale could be attached to the telescope 
for rapid readings the instiumeni would be still further 
improved. 

With regard to northern light observations, Weyprecht 
repeats bis important classificatioirof auroral forms given 
in his NovdliUitbtobachhingtfi^ For observations on the 
altitude of aurorx, with a view to calculation of height, 
he recommends a simple instrument consisting of a tube 
with an eye-piece, movable in the magnetic meridian, and 

■ " PfakiiKitt Anlcilung lur &ob«Atung Pularlicblv und dcr mag- 
a^iicheu E«he QunKcii m huhcii Bieiicn/' v-a Ctrl Weypft chi, Schifl!- 

ciitcfUQi, (Wicn, iBBi.) ' 


with an altitude circle reading to 4 °. The tube must be 
attached to the end of the axis, so as to be capable of 
sweeping the entire meridian. The observations should 
be repeated at short and regular intervals, and both the 
upper and lower edges of the arches should be observed, 
thus giving at once the mean altitude and the breadth of the 
bands. If the dark segment " is visible, its mean height 
and the azimuth of its summit must be observed, as it 
probably indicates the direction of the origin of the 
aurora If a corona is formed the approximate position 
of Its centre must be observed Another method of deter- 
mining the position of the coiona is oy measuring the 
direction of the rays of which the arches aie formed. 
This IS best done by measuring their inclination from the 
perpendicular m two azimuths 90*^ apart. If the lube wc 
nave mentioned be provided with an azimuth circle and 
cross- wires m the eyc-picce with a position circle reading 
to this IS readily accomplished, the perpendicular being 
verified by observation of a plumb line 

For spectral observations Weyprecht considers direct- 
vision instruments of good dispersion the most suitable 
In low latitudes we have found a single bisulphide prism 
and simple slit and eye-hole without lenses to answer 
well, and if such an instrument were attached to the same 
axis as the measuring tube, which would act as a finder, 
wc believe it would show fainter spectra than any direct 
vision arrangement. We do not know however how it 
would be affected by Aictic temperatures. Weyprecht 
does not mention any means of measunng the position 
of the Imes^the simple !it is Piazzi Smyth's comparison 
with the hydrocaibon spectrum of a spirit-lamp, and 
another very good scale is the band-spectrum of air yielded 
by a vacuum-tube fixed across the slit and made to flash 
as required 

Weyprecht insists on the importance of further coni- 
paiisonb beueen the movement') of the aurora and mag- 
netic disturbances, and points out the high interest that 
would aliO attach to ob^ei vat 10ns of the earth-cui rents 

H R. Procier 


NOTTINGHAM UNIVERSIJ V COLLEGE 

£ fine building, auspiciously opened the other day 
as a college in the heart of Nottingham, lepresents 
the last development of that all too tardy interest in 
higher education which, in the more recent years, 
has originated the Victoria University in Manchester, 
the Yorkshire College m Leeds, the Science College 
in Newcastle (a flourishing off-ihoot of Durham Univer- 
sity), the Mason Science College in Birmingham, and 
others 

It IS gratifying to find m a new provincial centre, 
with its varied activities and the usual temptations asso- 
ciated with moncy-gettmg, an intelligent, if somewhat late, 
appreciation of the thirst after knowledge for its own 
bake, {IS well as fo^ that to which it may be profitably 
applied, and a disposition to take generous means of 
satufyingnt. 

Of the inception and growth of the Institution we 
need not here speak at any length The elements of u 
college were already in 'existence. For seven or eight 
years past lecturers from Cambridge have visited Notting- 
ham and drawn large audiences. The Government 
Science Classes were aUo highly appreciated, It is thus 
estimated that no fewer than 1400 students will be rcadi' 
to take advantage of the instruction soon to be provided. 
Nottingham, moreover, has possessed a public library 
since iS 63 , and this, along with the Natural History 
Museum, ^atly needed larger accommodation. From 
the union and consolidation of these and other educa- 
tional agencies under one roof where the conditions of 
progress are much more favourable, excellent results 
itiay be anticipated A distinctive feature of the Notting- 
ham College IS that it has been built by the Municipal 
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Corporation of the place, la to be held as corporate 
property, and will be sustained mainly out of the corporate 
funds. With a total coat of 70,000^ (or, taking into 
account the value of the land, 100,000/) the only endow- 
ments at present are the 10,000/ presented bv an 
anonymous donor, and 300/ from Lady Ossinglon (for a 
scholarship) It is expected that the trustees of the late 
Mr. F. C. Cooper will, in accordance with his will, apply 
some part of his estate towards the endowment of classes 
in the College, but it is not at present known how much. 
Thus the expense of maintenance will, at least in the out- 
set, mainlv fall on the town itself. The experiment will 
doubtless be watched with interest. 

The general internal arrangement of the new building 
may be here briedy noticed. The library-rooms are in 
the eastern wing, to the left of the principal front, and 
the natural history museum is housed in the other wing. 
The former include two reading-rooms on the ground and 
first floors. Behind the pnncipal entrance are placed the 
three theatres for chemical, physical, and general lectures, 
the two former having laboratonesj work-rooms, and 
professors' rooms attached. The largest theatre accom- 
modates 600 persons, the chemical 220, and the physical 
100. These rooms are well provided with modern appli- 
ances In addition maybe noted a balancc-iooni, and 
an optical gallery 125 feet long for experiments in light 

It IS stated in the report of the Organisation Committee 
that all persons will be admitted students who give evi- 
dence of their desire to improve their education and 
make advances in the acquisition of knowledge. More 
particularly the object of the founders of the institution 
seems to have been of a threefold character. First of 
all the College will absorb, as already indicated, the 
University Extension Lectures and Classes and the 
Government Science Classes, developing and systema- 
tising the courses of instruction in which these have been 
engaged. Next a technological school will be provided, 
and classes formed for teaching, in a more direct manner, 
the theoretical parts of certain trades Once more, the 
preparation of students for residence at the older univer- 
sities seems to have been contemplated , but this feature 
will probably, at least for some li ne, have little pro- 
minence 

For the purpose of systematic education the course of 
instruction has been arranged under four heads (i) 
ancient and modem languages, literature, history, poli- 
tical philosoph) and economy, logic, and philosophy, 
(2) mathematics, theoretical and applied mechanics, and 
physics, (3) inorganic and organic chemistry, pure and 
applied , (4) biological science, botany, zoology, and 
physiology; also geology and allied subjects In the 
Government Science Classes (distinct from the College 
curriculum) instruction will be given in several of the 
subjects in which aid is given by the department at South 
Kensington. The Technological School will deal with 
the following among other subjects , — Cloth, cotton, silk, 
laccj and hosiery manufactures, weaving, metallurgy, gas 
manufacture, telegraphy, pottery and porcelain, bleaching, 
dyeing, and printing, tanning, mechanical engineering, oils, 
colours, and varnishes. It is to be distinctly understood, 
however, " that these classes are not so much for teaching 
trades as for teaching those subjects which underlie work 
and bear upon trade, and help to develop the intellect of 
the workmen.” 

The scheme of education provided will thus be seen to 
be of a comprehensive nature. All who are solicitous 
that England should take a good place among the nations 
in industrial competition will b? glad to see a new techni- 
cal school added to the few we already possess. The 
number of these schools will have 10 be greatly multiplied 
before we have anything like the advantages of Germany 
in this respect. In this connection we may direct atten- 
tion to an interesting little volume recently written by Mr. 
Felkin (a native of Nottingham, by the way) who has 
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earned on the manufacture of hosiery m Chemnitz, 
Saxony, since 1S61, and describes what is being there 
done in Che way of technical instruction, and its results. 
(Mr Samuelson criticises the system in the Fortnightly 
this month,) The aspects of such technical education 
are various, and not the least in importance is that the 
workman, who is thereby enabled to feel an intelligent 
interest in his work, to comprehend the scientific pnnciples 
on which it is based and the conditions of excelling in it, 
and to seek to do it as well as he possibly can, becomes 
conscious of mental growth and expansion He even 
thus acquires new vistas (to use Prince Leopold’s expres- 
sion), and flnds the drudgery of routine matenally light- 
ened. For those again who seek culture in different 
directions (scientific or literary) from that bearing on 
their daily work, a wide range of subjects is presented 
for choice. The cultivators of science for its own sake 
will doubtless not be wanting, and some excellent solid 
work, we trust, will be done The youth seeking to be 
trained for a scientific career, and the working lad 
ardently pursuing some favourite study in his scanty hours 
of leisure, may alike resort to the (College for stimulus 
and direction. 

In the strong reaction which has become evident in 
recent years from that neglect of science which was so 
long prevalent among us, it has appeared to some that 
there is now an objectionable tendency to onesidedness 
in education. However this may be, the founders of the 
new College have determined, and we think wisely, that 
it should be more than merely a college of science and 
technical institute, and the purely literary elements of 
culture are included. 

The requirements of the industrial population will be 
respected by the holding of classes in the evening, and 
the adoption of lighter fees than those for the day- 
students The teaching will be conducted by resident 
professors, non-resident lecturers, and local teachers ; and 
the student, after passing through the regular course of 
instruction and training, will, on passing an examination, 
receive a certificate 

The four professors required for the curriculum have 
been appointed as follows — Professor of Language and 
Literature, Rev J E Symes, M A , Professor of Mathe- 
matics and Mechanics, Dr. J A Fleming, B A ; Pro- 
fessor of Chemistiy, Dr. F. Clowes, F.C.S. , Professor of 
the Biological Sciences, Rev. J. F Blake, M.A One of 
the professors will act as Principal or Dean, with some 
extra emolument 

The University College of Nottingham, in fine, be- 
gins its career with good promise of usefulness, and it 
13 to be hoped that wealthy and liberal friends of educa- 
tion will respond in a practical way to the appeal of the 
College Committee, who "desiic it to be known that they 
are prepared to receive endowments in aid of the funds of 
the College ” We hope soon to hear that the burden oi 
maintenance for the townspeople has been thus happily 
diminished. 


ANTHROPOLOGY^ 

those readers whose knowledge of ethnology or 
^ anthropology has been derived from a perusal of 
Prichard's " Natural History of Man,” or the compilations 
of Wood, Brown, Pcschel, or Brace, the present work will 
present a surprising amount of freshness and originality 
They will in fact find themselves introduced to a new and 
verv captivating science. Instead 'of the disconnected, 
ana oflen confusing accounts of the numerous races, 
families, and tribes into which mankind have been 
divided, with separate details of the appearance, manners, 
customs, houses, implements, we^ons, and ornaments or 
each, the reader of the present work will be shown how 

' " Anihrimlof y u Iulroduchon to ihe Siudy of Min ind Civi'i ntioD, 
by Edwnrd B Tylor, D.CL , F.R S. Wiih (Lond j: Mic- 

iiulUn mod Co., itBi ) 
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mankind may be studied m a logical, connected, and far 
more interesting manner, by the method of comparison, 
and by tracing the growth or development of those facul- 
ties which more especially distinguish him from the lover 
animals. Everywhere he will find proofs of the essential 
unity of man ; whether in the close similarity of the forms 
of the stone implements and weapons found m the most 
remote parts of the earth, and among the most varied 
races , in the identity of signs and gestures, and the 
striking resemblances even among the most diverse 
languages , or m the wonderful similarity and often 
identity, of habits, customs, ideas, beliefs, and religions 
among all savages, and the curious way in which traces 
of these can often be found in the very midst of modern 
civilised society. 

It 15 very difficult to give any adequate idea of a work 
of this kind, which, in a moderate compass, contains the 
essence and outcome of all modern research on the ' 
various branches of the study of man and civilisation , ' 
but we shall perhaps best exhibit its wide scope and ] 
systematic treatment by an enumeration of the subjects 
discussed m the several chapters, adding a few remarks I 
or criticisms where called for. 

The first chapter contains a brief sketch of what we 
leam from history, archaeology, and ^ology, as to man’s 
antiquity and early condition; and in the next we are 
shown man's relation to the lower animals both in bodily 
structure and mental characteristics These two chapters 
might, with advantage, have been considerably enlarged, 
as they constitute the foundation, and, to many persons, 
the most interesting portions of the modem study of man 
The results hitherto arrived at by these branches of study, 
arc, besides, both suggestive and important, and might, 
we think, have been more expressly referred to. The 
numerous remains now discovered of prehistoric man, 
and of his works, dating back to an undoubtedly vast 
antiquity, show us in no case any important deviation 
from the existing human type, nor any indication that 
his mental status was lower than (if so low as) that of 
many living races At the same time the increasing 
rudeness of his implements as we go back, undoubtedly 
indicates that we have made some approach towards the 
period when he first emerged from the purely brute state 
and became " a tool-u‘jing animal." We find him in the 
remote past surrounded by a number of huge mammalia, 
including many carnivora of greater size and destructive 
power than any that now exist, and we know that at a 
still earlier period these animals were even more abundant 
and more destructive , yet man must have held his own 
against them during the time when he had not yet begun 
to make tools or use fire. How did he do this without 
the possession of some additional natural weapons or 
faculties, of which nevertheless we find no trace in the 
earliest remains yet discovered? Again, the whole bearing 
of the evidence as to the development of man, indicates 
that the point of union or of common origin of man and 
the anthropoid apes, is enormously remote. Each of the 
existing types of these great apes possesses some specially 
human characteristic wanting in the others (for an enume- 
ration of which see Mivart's ** Man and Apes"), and this 
mdicates that the common origin of these apes is of less 
remoteness than the common origin of them all and of 
man. How immensely remote, then, must be this point 
of common origm, and what a long and complex senes of 
diverging forms must have existed, always in sufficient 
numbers to hold their own against their numerous com- 
petitors and enemies I The evolutionist must postulate 
the existence of this long series of divergent forms, yet 
notwithstanding the richness of th^ Tertiary deposits in 
muy parts of the world no trace whatever of their actual 
existence has yet been discovered. The extreme remtte- 
nesB of the origin of man is also shown by the fhets, that 
neither the size nor the form of the cranium of the pre- 
historic races shows any inferiority to those of existing 


savages, while the approximate equality of their mental 
powers is shown by the ingenious construction of weapons 
and implements, and the artistic talent which we find 
developed at a period when the reindeer and the mammoth 
inhabited the south of France It has been argued that 
the mferiority of the early implements shows inenul 
inferiority, but this is palpably illogical. Did Stephenson’s 
first rude locomotive — the Rocket — show less mind in it* 
constructor than the highly-finished products of our 
modem workshops ? Or were the Greeks mentally in- 
ferior to us because they had rude cars instead of loco- 
motives, and had no clocks, water-mills, steam-engines, 
or spinning-jennies P It is forgotten that arts are a 
growth, and have little relation to the mental status of 
the artificer. A number of European infants brought up 
among savages would not, probably, in many generations, 
invent even the commonest implements and utensils of 
their ancestral homes , and it is difficult to say bow slow 
m.iy have been the development of the arts in their 
earliest and by far most difficult stages It is therefore 
by no means impossible that the makers even of the 
palaeolithic implements may have been fully equal, men- 
tally, to existing savages of by no means the lowest type. 

In the next chapter we have an excellent sketch of the 
chief races of man copiously illustrated by portraits, 
mostly from photographs and very characteristic. Among 
the best are those of the Andaman Islanders and the 
Dyaks, which we here leproduce The Malays are less 
characteristic, this race being in fact better represented 
by the cut of the two Cochin Chinese at p 98. 

The four chapters on Language, whether manifested by 
gestures and signs, by articulate speech, by pictures, or 
by written chaiacters, are exceedingly interestmg and in- 
structive, especially the account of the gesture language 
and the illustrations ofhow connected stones may be told cu 
the deaf-and-dumb quite independenlly of any knowledge 
of alphabetical or even verbal signs. Picture-writing, as 
exhibited in the works of savages, m Egyptian hiero- 
glyphics and in the modern Chinese characters, is also 
well explained, and is so interesting that one wishes the 
subject were more fully gone into In treating of the 
origin of language Mr Tylor doubts the sufficiency of the 
theory that emotional, imitative, and suggestive sound* 
were the basis on which all languages were founded, 
though he gives tolerably full illustrations of how roots thu* 
obtained became modified in an infinite variety of ways 
to serve the growing needs of mankind in expressing their 
wants or their feelings. He impresses on his readers the 
important fact that language is always growing and that 
new words are continually made “by choosing fit and 
proper sounds," He shows how words once imitative or 
emotional have been often so changed and modified as tv 
have their original character totally concealed ; yet he 
concludes, that — " it would be unscientific to accept all 
this as a complete explanation of the origin of language ” 
— because " other causes may have helped" It seems, 
however, to the present writer, that the imitative and 
emotional origin of language is demonstrated by a bodv 
of facts almost as extensive and compleie as that which 
demonstrates the origin of species by natural selection ; 
and that the “ other causes " are in both cases exceptional 
and subordinate. As tho examples of imitative words 
given by Mr. Tylor arc comparatively trivial and alto- 
gether inadequate, it may be well to call attention to the 
wide and far-reaching character of such words, and to 
show how much of the force, expressiveness, and beauty 
of our language (as of most others) depends upon them. 

Putting aside all mere representations of animal sounds 
— as the whinny of the colt, the ffuw of the cat, or the 
bleat of the pheep-'lct us consider what an immense 
number of natural sounds are named by words which we 
at once see to be appropriate representations or imitations 
of them. Such are— whizz^ hiss^ creaky 
rattle^ bang, clan^, flop, thud, clop, roar, snore. 
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£WM, moan, Wi/, thunder. In other cases sights, 
■ounds, or feelings, are represented by their accompany- 
ing or appropriate sounds. We see a splashy or a siopj 
we feel a thing to be smooth or roughs or to vibrate; and 
we shiver with cold or terror. Again, how many actions 
and qualities are represented by words expressing the 
sounds which sometimes accompany themes s knocks 
shocks crack, snap, ring, whisper, husk, sigh, sob, wash, 
squash, crush, crunch, np, rend, grind, scratch, split, spit, 
cough, sneeae, wheese How characteristic are such words 
as sticky, flicker, flutter, hurry, flurry, stumble, hobble, 
wobbh. Here we have not only sound, but motion and 
qualrty, represented by the arrangement of letters and 
syllables. How clearly do such words as slide, glide, and 
wave imply slow and continuous motion, the movement 
of the lips while pronouncing the latter word being a 
perfect double undulation How curiously do the tongue 
and palate seem to be pulled apart from each other while 
pronouncing the words glue or sticky How marked is 
the contrast between the harsh consonants used to express 
rough, rugged, tcoA gritty, as compaicd with the soft flow 
of sounds in smooth, oily, even, polished. Look again at 
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the sense of effort and feeling of grandeur in pronouncing 
the words strong, strength, power, might, as compared 
with the opposites, weak, faint , or the open-mouthed 
sounds of j^and, huge, monstrous, vast, immense, giant, 
gigantic, as contrasted with the almost closed lips with 
which we say small, little, tiny, nitnuie, pigmy, midget 
So crawl and drag are pronounced slowly as compared 
with rttn, fly, or swim; while difficult and easy express 
their own meaning while we pronounce them. Many 
objects and substances have names curiously correspond- 
ing with their qualities. "We have already noticed glue 
as indicating stickiness, but no less clearly is oil smooth ; 
while and glass indicate resonance; hn a tinkling 
sound; leadTJiA wood a dull sound or thud, in bell we 
imitate its sound, while the word jelly indicates the 
shaUng of the substance. In ice we hear the interjec- 
tional sh of shivering with cold ; in fire the flicker of the 
ascending flame, In other cases the motion of the breath 
gives an indication of meaning; in and out, up and down, 
alavaH asiA depress, are pronounced with an inspiration 
and expiration respectively, the former being necessarily 
iMompanied with a raising, the latter with a depression, < 


of the head. When we name the mouth or lips we uoe 
labials ; for tooth and tongue, denUls , for the nose and 
things relating to it, nasal sounds , and this peculiarity is 
remarkably constant in most languages, civilised and 
savage. Among the Malay races, for instkncc, we And 
such words as mulut, bawa, mohon, and moda for mouth ; 
gigit, nistnen, nigni, and niki for teeth, and uiong, 
ugerun and usnut, for nose. So in words for large we 
find a prevalence of broad sounds involving a wide 
opening of the mouth, as busar, bak^, bagut, Itkmu, elamo, 
ilaM, eradmei, aiyuk, mama — and for small, words that 
are pronounced quickly and with slight opening of the 
lips, as kichil, chih, ktdi, koi, roit, kemi, a turn, ktili, fek, 
atdiki, all taken from languages of the Malay Archipelago. 
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These few examples, wfakh might be greatly increased, 
indicate the variety of ways in which, even now, after all 
the modifications and development which language has 
undergone, sound still corresMnds to sense ; and if the 
reader will turn to Br. Farrars suggestive little work on 
the " Origin of Language,” be will find how wonderfully, 
by the help of analogy and metaphor, the uses and mean- 
ings of simple words and sounds have been indefinitely 
increased, so as to subserve the grow mg need of mankind 
to express more and more complex ideas, Mr. Tylor is 
rather unfortunate in his illustration of words for tbeibiiQ 
of which no cause can be assigned, when he says : ''There 
is no apparent reason why the word go should not have 
sieniflea the idea of coming, and the word come the idea 
of going.'* Butj in accordance with the examples sJready 
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^iven, there ts a very good and sufficient reason We 
pronounce come vith a closure and contraction of the lips 
and usually during inspiration, go with open and pro- 
truding lips and usually during expiration. Now many 
savages point with the lips as we do with the Unger, signi- 
fying th^re^ by protruding the lips in the direction to be 
indicated ; and any one who has seen this curious gesture 
must be struck with its close similanty to the protrusion 
of the lips in pronouncing the word^^. The same differ- 
ence of the nearly closed or open ups characterises the 
words for these two ideas in many other languages. In 
French we have viens and va, in German komm and ^eh^ 
in Italian vicni and vai^ showing that words in distinct 
languages differing greatly in spelling and pronunciation 
may yet have a common character in the mode of speak- 
ing which indicates their common meaning 

The five following chapters treat of the Arts of Life, a 
subject which Mr Tylor has to a great extent made his 
own, and which he discusses in a very interesting manner 
The doctrine of development in the arts is however some- 
what strained when it is implied that the modem gun 
is an outgrowth of the South American or Indian blow- 
tube ; while the ongin of bank notes, and the account 
of the rise and progress of mathematics are hardly 
anthropology. 

The next two chapters discuss the ideas of savage man 
as to the spint-world, and the origin and development of 
mytbs , while the final chapter gives an admirable sketch 
of man as a social being, and of the development of that 
complex organism, Society This thoughtful chapter 
cannot be epitomised, but the reader will find m it much 
curious information as to the sources of many of the 
customs, laws, and observances of civilised life, which 
are shown to be often traceable among the lowest s avenges. 
The following passage will serve to illustrate the author's 
style and treatment of his subject — 

" Much of the wrong-doing of the world comes fiom 
want of imagination If the drunkard could see before 
him the misery of next year with something of the vivid- 
ness of the present craving, it would ovei balance it. Oft- 
times in the hottest fury of anger, the siftord has been 
sheathed by him across whose mind has Hashed the pro- 
phetic picture of the women weeping round the blood- 
stained corpse. The lower races of men are so wanting 
in foresight to resist passion and temptation, that the 
moral balance of a tribe easily goes wrong, while they arc 
rough and wantonly cruel, much as children are cruel to 
animals through not being able to imagine what the 
creatures feel. What we now know of savagp life will 
prevent our falling into the fancies of the philosophers of 
the last century, who set up the 'noble savage' as an 
actual model of virtue to be imitated by civilised nations. 
But the reality is quite as instructive, that the laws of 
virtue and happiness may be found at work m simple 
forms among tribes who make hatchets of sharpened 
stones and rub sticks together to kindle fire. Their life, 
seen at its best, shows with unusual deafness the great 
principle of moral science, that morality and happiness 
belong together — m fact that morality is the method of 
happiness." 

Toe reader who wishes to know what is the outcome of 
modern research into the nature, characteristics, and 
early history of man \ and into his progress in the arts .of 
life, in morality, and in social economy, will find a store 
of valuable inrormatign and much sug^tive remark m 
this carefully-wntten but unpretending volume. 

Alfred R. Wallacb^ 



NOTES 

With regard to the forthcoming stulon of the American 
Association In Clncionatl, to begin Adgast 17, we have to add 
to Infbnnation already given (p. 146) that all the meetings, 
general and sectional, will be held under one rqof, that of the 


Music Hall and Ex position Buildings On the erening of the 
first day of meeting there will be a cihzem' reception. An 
afternoon is to he devoted to visiting the Zoological Gardens. 
An exhibition of scientific apparatus, api luinces and collections 
will be held during the Association meet mg. The objects dis- 
played wdl be kept ever for the ninth CincinnaU Industrial 
Exposition m September. After the adjournment of the Asso- 
ciation excursions will be organiGcd on the Cincinnati Southern 
Railroad, and also, it is hoped, to the Mammoth Cave. 

The Prince of Wales is expected to lay the foundation-stone 
of the Central Institution of the City and Guilds of London 
Institute, ou Monday next, at 3.30 pm Hie Royal Highueiis 
and the Princess of Wales were present at the Lord President's 
reception 011 Wednesday night at the South Kensington MUEeum. 
Prior to the reception the Prime Minister and several members 
of the Cabinet visited the Science Schoolc. 

We regret to announce die deaths of Dr E Zaddach, director 
of the Zoological Museum at Knnigsberg, who died on June $ 
last; of Dr, Wilhelm Gotilub Roscnhaiier, Professor of Philo- 
sophy at Erlangen University, who died on June 13, aged 
^ixty-cight (nu the same day on inhich Medical Science lo^t Jo'^.ef 
Sko<]a at Vienna) , of Dr. Matthias Jakob Schleiden, the well- 
known botanist, and author of many woiks 011 natural history 
(amongst which we may point out os standard works "Die 
Pflanze " and "Das Meer”), who died at Frankfort on June 23, 
aged seventy-seven , of Dr. Theodor Denfey, Professor of Philo- 
Sophy at Gottingen University, a celebrated orientalist and 
linguist, whose dcaih occurred on June 26 at the age of ^eventy- 
two, and of Dr Rudolf Hermann Lotze, Professor of Philo- 
sophy nt Berlin University, author of the " Mikrokosmus” who 
died cn July i, aged sixty-four years, 

Me<;sR 5 .biEMENS havii received advice of the completion of 
the new Atlantic cable recently constructed by them The 
reports of insulalion and working speed are highly satisfac- 
tory. The cable connects Sennen Cove, Land's End, with Dover 
Bay, Nova Scotia, direct, a length of 2^00 nautical miles. 

M Pasteur has received the Grand Cross of the Legiou of 
Honour. 

M. WuRTZ, the present president of the Academy of Science, 
has been appointed Life Senator by a very large majority. T 1 ii£ 
highly-approved appointment raises to three the number of 
members of the Academy of Sciences who now belong to the 
Upper House of the French Republic; the two others are M. 
Robin and M. Dupuy dc Lome, M. Bcrthelot, another mem- 
ber of the section of chemistry, has been proposed for a 
seat which is at present vacant, and his election is considered 
quite certain. A laigc number of the French senators belong to 
the other section of the Tiihlitutc, which is now taking such a 
prominent part m French politics. This influence of the Instl* 
tute was contemplated4)y M. Thien, and his news are advocated 
principally by Mr. Barth^lemy St. Hilaire, the Minister for 
Foreign A flairs and Member of the Academy, 

Sixty French memben the Congreis of Electriciana have 
been ippoiitfed by M, Cochery, the Minister of TelegnpfaB, who 
his been made President. M Feriy, Minister of Public Instnic- 
llon, has been appointed Vice-President, and four other mcmberi 
of the Cabinet will be chosen by the Congress The Academy 
of Sciences and other public scientific msuiutiona will appoint 
their own representatives, as well ns foreign nalioDf. 

Wxhave received the^ixlh report of Mr, Crookes and Profes- 
*ors Odling an^ Tidy, to the President of the Local Gavcrnnient 
Board, on the London Water Supply, It relatni to the quality 
of water supplied from May 20 to Jane 30, and is highly fiavour- 
able, " The results of our mx months' work " (lay the authonL 
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ud the eetmmetion.dttring thii penod of 1 127 samples, enable 
us to state that as an eacellcnt drinking supply it [t.t. the water 
supplied to London] leaves nothing to be desired.” 

The Royal ArchKological Institute, of which Lord Talbot de 
Molohide is president, holds its annual congress at Bedford this 
year from Tuesday, July 26, to Monday, August i Elstow 
Church, Woburn Abbey, the Roman camp and amphitheatre 
near Horbuiy and Sandy, St. Alban's Abbey, aud the mins of 
Old Verulom, are among the places set out in the programme to 
be vuited. 

In the Archives of the Observatory of Stockholm the aosistaat, 
M. Lmdhogen, has made a highly inlerestlog dibcovery It con- 
lUU of a copy of a treatise by Copernicus u hich is more complete 
than all those known hitherto, and which thus hUa a gap in the 
works left by the great astronomer. Tlie treatise bears the title, 
** Nicolai Copernici de bypothesibus rnotuum ccelesiium a se 
coiuUtutu commentariolus,” It is bound with a copy of Coper- 
nicus' ** De revoLutionibus orbium coelestium,” which formerly 
belonged to Hevelius, the Danzig astronomer The treatise, 
with an introduction by Lindhagen, will shortly be published in 
the Traffjactwns of the Stockholm Academy of Sciences. 

The Annual Reixirt of the Royal Society of New South 
Wales for 1 880 states that thirty -six new meinbeni were elected 
during the year ; the actual increase is twenty- two, and the 
present number of members 452 One honorary member, Sir J. 
D. Hooker, was elected; and Mr. Hyde Clarke, Major-General 
Sir £, Word, and Mr. F. B. Miller were elected corresponding 
members. The Clarke Medal for 1881 ha^ been awarded to 
Prof, McCoy of Melbourne University, for hi^ dutinguished 
researches m the Poljeontology of Europe and Australia ; (Prof. 
Owen, Mr, G. Bcntliam, and Prof. Huxley have been the three 
previom recipients) The finances of the Society are m a satis- 
factory condition. At the annual meeting on May 4, Prof. 
Smith, the retiring president, gave an address, in which he 
reviewed the twenty-five years of the Society's existence (eleven 
yean of which it had the name of the Philosophical Society). 
Up to 1875 the Society had a somewhat chequered career. It 
entered the new building that year, and the tide of prosperity 
still enjoyed u Largely due to the zeal and energy of Prof. Liver- 
Bidge and Dr. Leibius, the secretaries then appointed. During 
the put year twenty-eight papers were read by thirteen members, 
many of them involving much laborious research. Mr, H. C. 
Russell was elected president for the coming year. 

CoNSiDSRAULE progress has been made with the building for 
the zoological station at Watson's Bay, near Sydney, due to the 
initiative of Baron MacUy. The bailding is a neat cottage pro- 
viding five workrooms and two bedrooms, besides storeroom and 
bathroom in the basement, It is not mtended to make a charge 
for each table or workroom as at Naples ; but every naturalist 
will be expected to contribute a small sum (say five shillmgs a 
week) towards paying a caretaker Other cuirent expenses will 
have to be met by lubecripLions. The Government has agreed 
to doable the sub^nptions for establishing the station up to 30G/. 
The Royal Soaety of New South Woles may be expected to 
carry forward the entspnse with spirit, and assistance has been 
promised by the Royal Society of Victoria and other bodies 
there. 

The French Goverament have sent a sdentific expedition to 
Maopolomii and Aisyna. An architect and an engineer 
acoompony the expeditioii. 

An Astronomical Congress will be held at Strusborg durmg 
September next, and will be vuited by many eminent astro- 
Dornen from all parts of the cLviLUed world. Sbnusburg was 
chooen because 1 b its new observatory the best and most modern 
astronoiDical appantos are to be found. 


It Is said that MM. Siemens have renounced the idea of con- 
Blructing an electrical railway la Pant, os the Mumcipal Council 
has not granted to them the concession they required. We 
believe that the railway which u to be mode will be worked with 
Faure accumalators. 

With reference to Mr. Newberry’s letter on American creta- 
ceous flora, in our issue of joth ult., we ore requested to state 
that Mr, J Starkie Gardner is at present travelimg in Iceland, 
and hih silence may be thus accounted for. 

The meeting of Austrian Anthropologuti and Antiquaries 
Will be held at Salzburg on August 12 and 13 next. 

The Committee of the Liebig Institution at Munich has made 
an award of tuo gold medals for 1881 : one to Prof, G. Hansseii 
of Gutiingen, the other to Prof. H. Settegast of Berlin, in 
recognition of their great merit in the furtherance of German 
ogncullui c. 

The Berlin Medical Society are now making preparations for 
celebrating the twenty- fifth anniversary of Dr von Virchow's 
professorship. The celebration will probably take place on 
October 13 next, Virchow’s sixty- fint birthday 

An International Alpine Congress will be held at Salzburg in 
the latter half of Augubt, upon the occasion of the math annual 
meeting of the German and Auitnan Alpine Club. The follow- 
ing hubjects Will probably be discussed — (l) On the method of 
surveying Alpine territory and the multiplication of Alpine maps, 
with an exhibition of maps executed in Bavaria, England, 
France, Italy, Austria, and Switzerland. (2) On glacicris and 
the various methods of studying the same, with special reference 
to the observations at the Rhone glacier and to the glacier-book 
of the Swiss Alpine Club. (3) On the construction of shelter- 
huts and their Interior arrangement, with on exhibition of 
models and plans. 

At Hermanns tacit a Trans sylvanian Carpathuui Club has just 
been formed after the model of the German and Austrian Alpine 
Clubs. Its object is the scientific investigation of the Trans- 
sylvanion Alps with their glens and caves. The new dab 
numbers a good many members already, and branches 
have been established at Broos, Kronstadt, Muhlbach, and 
Schabsburg. 

Ai Leipzig a new Ornithological Society has been formed, 
wluch numbers amongst its objects the general protection of 
birds. 

During the lost days of May the whole neighbourhood of 
Kamenz w’os visited by strange guests. Enormous swarms of 
Ltbdlula quadnmaculata passed over the valley, here and there 
in dense mosses, and extending from five to ten miles m breadth. 
The first swarm arrived about noon on May 30, its passage occu- 
pied two hours ; in the evening a second swarm came from the 
direction of Weiss wasscr. The third swann amved on the 
morning of the 3iBt. Swarms of this desenption have not been 
observed since June, 1825. At Dresden the strange phenomenon 
was also observed. 

A BURIAL-PLACE has been discovered in the neighbour- 
hood of Naumburg, which proves to be a rich store of anti- 
quities. Up to the present some ninety clay vessels and bronze 
objects have been excavated, amongst which is a very large 
ash um. 

In a peat bog near Triebsee (Stralsond dbtnct) a dis- 
covery of flint implements bos been recently made. Soma four 
or four and a half feet below the surface eight lancc-pointi and 
fourteen edge toob were found lying in b heap together. Although 
the whole neighbourhood and the Island of RUgen are rich in 
objects of the kinc*, the large size of the present ipcdmena and 
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the perfection of the workmanship cause general snrpnie. The 
object! found have been forwarded to the Stralsund Museum, 

The Thuringian Fibhenca Union had a meeting at Jena on 
June 7, when the Grand Duke waa present. The proceedings 
proved the satisfactory progress of pisciculture in Thunngia. 

A NEW commentary to Kant's ‘‘Kritik der reinen Vcrnunft ” 
will be published by Spemann of Stuttgartj upon the occasion of 
the centenary of that great uork. The author is Dr, H, 11 . 
Volhinger of Strassburg, and the commentary will be in four 
volumes, It will give a detailed explanation of the text, a 
logical analysis of the contents, and an abstract of all the works 
published during the century with reference to Kant's master- 
work. 

Similar devastations to those which we reported from the 
Caucasus some time ago arc now caused in Turkey by grass- 
hoppers. The Turkish Government la compelled to employ 
extraordinary measure! to overcome the plague A particularly 
voracious ipecics has appeared in the Bodirum district (Smyrna), 
and the whole population 19 employed to combat the inseclii At 
Angora all business was suspended for three days by order of the 
Governor-General, and all the inhabitants were orderi^ to march 
out into the fields to destroy the grasshoppers. Every inhabitant 
was compelled to deliver 20 oka (about J cwt ) of dead grass- 
hoppers to the officials The swarms arc said to emanate priu- 
cipally from Persia. 

The Epping Forest and County of Essex Naturalists' Field Club 
has held three field-meetings this year. On April 2 the Club 
visited Waltham Abbey under the guidance of Mr. George II 
Birch, who communicated a paper un thi^ interesting building 
On May 14th the Club united with the Geologists' Association 
for the puipose of visiting the chalk-piis at Gray’s Thurrock. 
The conductor for the occasion was Mr Henry Walker, F G.S 
Prof.* Morris, who was also of the party, gave a scries of most 
instructive addresses on the ground. The lajt field -meeting, held 
on June 25, was imcroscopical, the conductor being Mr W 
Saville Kent, F.L S. The Club met at Chigwell, where they 
were hospitably entertained by the Rev, Linton Wilson, M.A„ 
at Oakhurst. Mr, Kent read a paper entitled "Infusoria — what 
are they?— their Collection and Investigation,” hield-mcctmgs 
in conjunction with the Hertfordshire Naturalists’ Field Club 
and with the Essex Archeological Society are under arrange- 
ment. The Essex Field Club has recently been making excava- 
tions in the ancient earthwork in Epping Forest known as 
Anibr&bury Banks, under the superintendence of General Pitt- 
Kivera, F.R S., who will shortly give an account of the results 
obtained. 

In the Poserna district, between Weissenfels and Lutzen, 
saline ipnnga have been discovered by the Mining Engineer, 
Herr C. Rcyher of Halle. The spring near the vilUge of 
Foaema comes from an old shaft which is said to be eighty 
yards deep, but is now filled with dSrU. The water is effer- 
vescent. Another spring was discovered near Stosawitz at a 
depth of 19 metres, and rose with such force that it could only 
be stopped with great difficulty. Some 100 yards from the 
latter a third spring was discovered, The water of the three 
BpriDgB 11 strongly saline, and as they contain principally potash 
salts, their discovery is valuable. It is now found that during 
the fifteenth century salt works existed in this neighbourhood. 

M. Thorel, President of the Gener|^l Council of the Seiqe, 
has received an official answer to his Inquiries relating to the 
reasons why the Paris gas companies refused to sell their 
commodity to Parisian aeronauts. It is probable that an arrange- 
uent will soon be entered into, and that pubhe ascents will be 
resumed shortly as in former yean, under the supervision of the 
monicipnl authorines. 


1 HE Kant Society at Konigsberg inaugurated a chapel dedi- 
cated to the memory of Kant on June 19, The Binall Gothic 
buildmg touches the cathedral on the north side and fonna a 
fitting substitute for the " Stoa Kantiaua,” which has become 
uselcbs smee the opening of the new Umversily building The 
interior of the chapel is formed by a double cross vault. On the 
I left the same tombstone is let into the floor which covered the 
I grave m the "Stoa Kantiana/' and which was originally pre 
gented by Herr Scheffner, Underneath this the remains of Kant 
are contained in a double zinc coffin. 

At Zamoly, in the Hungarian Comitat of Stuhlweisstnburg, 
two tombs have been discovered which contained coins from the 
time of Diocletian. One was the grave of a boy, the other 
that of a very tall man Interesting remains of bas-reliefs and 
I portraits were found in ihe tombs They were on pieces of 
wood } one shows the words " Bibite hoc," 

The THigraphiqut of Berne, the organ of international 

telegraphy, has expressed its approval of the proposal to esta- 
blish an international code for the protection of submanne tele- 
graph property, both during war and peace 

The German Geometrical Society held its tenth annual meeting 
at Karlsruhe in the third week of June 

On the 16th mst. an International Agricultural Exhibition will 
be opicned at Hanover. The exhlbitoix number over 1600. 

Mr Murray has m hand, and will shortly publish, the fol- 
lowing works of interest to scientific men , — " The Land of the 
Midnight Sun,” being an account of Summer and Winter Jour- 
neys through Sweden, Norway, Lapland, and Northern Finland ; 
with Descriptions of the Inner I.ife of the People, their Manners 
and Customs, the Primitive Antiquities, by Paul 13 du ChaiUu. 
In two vols, ; with map and numerous illustrations. "The 
Formation of Vegetable Mould through the Action of Worms,” 
with Observations on their Habits By Charles Darwin, F.R.S, 
"The White Sea Peninsula;” a Journey to the White Sea, 
and the Kola Peninsula By Edward Rae With illiutralioni. 
"The Life of Sir Charles Lycll;" with Selections fron his 
Journals and Correspondence. Edited by his nster-in-law, Mn, 
Lyell. With portrait, two vo]<i. 

During the demolition of some old buildings at 406 and 407, 
Oxfoid Street, last week, the workmen on reaching the foundations 
came on a quantity of old armour and weapons — helmets, breast- 
pi ate<7, spears, swords, and daggers, some very curious m shape. 
On opening a stone vault they found also some plate, lucludiog 
church utensils, such as a monstrance and a chalice, the work- 
manship of which is thought to be of the fourteenth century, 
The monstrance had a Latin mscripbon. 

An Agncultural Exhibition will be held at Strassburg from 
September ir-i6 next. Over 2000/. will be distributed in 
prizes. 

The additions to the Zoological Society’s Gardens dunng the 
past week include a Weeper Capuchin {Ctbm capnnnm) from 
Brazil, presented by Mr. J. Sp Chapperton , a Grey Ichnnmon 
(HtrpesUs gristus) from India, presented by Mr. Arthur Tower; 
Q Central American Agouti (Dasyprocta is(hmica) from Central 
America, presented by Mr. A. Melhuish, two Plicated Jays 
{Cyanocorax pilcatus) from La Plata, presented by Mr. A. A. 
Dawicy; a ^rg Adder {Viptra atropoi) from South Africa, 
presented by Mr. Boirodaile Fillans , a Cullen's Eagle {Aquila 
cuIlfHi), South European, eight American Menobranchs (Mtno- 
htawhmlaifraiU) from N. America, purchased , a Common Rhea 
oM/rvaNa) from South America, on approval; a Reeves’ 
Muntjac (Ctrvuiui rrmrOi in the Gardens , two Scarlet 
Ibis [Etidocimm rudfr), three Common Widgeons {Afarsca 
penelopt), bred In the Giidens. 
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Om ASTRONOMICAL COLUMN 


PHYSICAL NOTES 


THk Comet. — Bj favour of Dr, W, L. Elkin of the Royal 
Obaervatoryp Cape of Good Hope, we are able to Eubjoin obser- 
VBlioni of the great comet made at that establishmsnt before 
the penhelion paaeage, whioh it u stated wiU admit of improvc- 
meat when the placea of tl^ oomparuon-sian have been more 
aocurolely detenmned . 


Capv M T. H.A DccL 

h.nii m / u , H 

May 31 . 6 19 24 .. 75 4* 25 -29 42 19 

Juno 3 5 53 47 76 30 26 25 57 

4 ■ 5 59 57 76 21 55 25 4 53 


9 ■ 5 3 * 77 16 24 ■ ■ -*5 44 S 3 

From the positions on May 31, June 4 and 9, Dr. Elkin has 
oalcnlatwl the following elemcnti of the comet’s orbit, by the 
side of which we place for comparison others deduced by Mr< 
Mmd, from pobt-penheJion observationii up to July i 


Elkin 

rcrlhclion passage, June i6'29S39 GMT 

. < n 

Longitude, periheiion.. 264 55 13 

.1 node 270 54 27 

Inclination 63 27 4 

Log. penhehoii dut. 9 866656 

Direct. 


I Hind 

June 1641519GMT. 

2^5 9 4 
270 58 o 
63 29 9 
9 865516 
Direct. 


The longitudes arc reckoned from the mean equinox of 1881 o 
Mr. Hind’ii orbit gives the following expressions fur the comet’s 
heliocentric cO'OrdinateE jt, x to be used with the x, Y, z of 
the Almanac m the calculation of geocentric right 

ascensions and decimations , they apply to apparent equinox 
iMi 5* 

= ^[9'650oo] sin. (v + 356 22'5) 
y = ^[9 99187] + 243 20 7) 

1 » r[9 96142] sin. {v + 328 24 3). 

Here, v is the true anomaly, r the radius vector, and the quanti- 
tia within square brackets are logon thms, 

We may take this opportunity of correcting a singular mis- 
atatement with which Admiral Mouchez, the director of the 
Obserratory at Pans, is credited in the Comptes rend us of the 
Academy dF Sciancca. He u there made to say that the penol 
of revoJutloD of the comet of 1807, which had elements lesemblmg 
those of the present comet, was found by Bcisel to have been 
reduced to 174 years alter he had taken account of ’’new per- 
turbations.” Anyone who refers to Bessel's tieatisc will sec 
that this IS an error, Bessel fixed the period of revolution at 
1713^ years, on September 22, 1807, and 111 continuing the com- 
putation of the perturbations by the ]ilaact Jupiter to March, 
1S15, when they had became very small, he found that the revu- 
luticm had been dimmished thereby, about 170 years, he con- 
sidered that the period he had assigned for September 22, 1807, 
was not liable to a greater error than 100 years. In the CompUs 
rendus the effect of perturbation on the penod appears to have 
been quoted, insie^ of the revolution itself, us perturbed to 
March, 1815. In the communication to which we refer, the 
identity of the comet of 1881 with that of 1807, is pretty disUncUy 
assumed, but the weight of evidence is cerlaiuly in the other 
direction 


The Variable Star U Cephsi. — Prof. Julius Sclimidt has 
pebluhed an ephemeiis of the last variable star discovered by 
Ceraski in Cepheus, extending to the end of ihe present year. 
From his later ob>ervationi he has found that the gradual increase 
of period which he had formerly suspected is not confirmed, and 
he now fUei the period at 2d. iih 49 n 33*358. On August 18 
oomniaicca a seriea of minima, which may be observed at inter- 
vali of something leas than five days to the cod of December : 
the following are. the Greenwich mean times to the end of 
October 

h, n. h m h m. 

Ang. 18, 14 44'9 ... Sept. 12, 13 08 Oct. 7, 11 16*6 
23, 14 2410 . 17, 12 39'9 ■ ■ *2. *0 55 8 

14 3'a . 22, 12 I9’i .. 17, 10 35'o 

Sept 2» 11 42*4 . 27. ” 58’a - 22. 10 14 a 

7, 13 ii'6 . Oct. a, 11 37 5 .. 27, 9 534 

The iettv T, at first used to dedgnaU this star, will be 
Msperiy applied to another vanable also dlacovered by Cenxslu, 
Hie place of which for 1855-0 la in H.A. 2ih, 7m. 331., 
D^. 6f* 54''4t which leems to have a period of about 400 

daya, and was at a maximum on December 30, 188a 


In the Journal of the Franklin luatitute Prof. S, W. Robin- 
son has recently described some expenmeuti upon the effect 
produced upon sound-waves by repeate 1 oblique reflections at 
membranes forming the boundary of two gaseous media. Theae 
experiments, as far as thev go, would appear to show that after 
repeated reflection at oblique surfaces set m vertical planes a 
sound-wave acquires new properties by vutue of which it ib 
reflected nt another such oblique suifacc with an intensity which 
lb a maximum if this surface be also id a vertical plane, and a 
minimum if the surface be equally uiclmed to the direction of 
propagation of the wave, but turn^ through a right angle about 
that direction as an axis. If this be indeed eslablisbed as on 
expenmental result it is equivalent to a proof that sound waves can 
be polarised by reflection The apparatus consisted of a senes 
of L-shaped tubes of tm plate, one inch m diameter and three 
inches long, the parts joined at an obtuse angle, but having the 
outer angle cut away and covered by a thin membrane. This 
membrane was fixed so that a sound-wave coinuig m either direc- 
tum should be incident on it at the angle of supposed maximum 
polansalion, the angle being calculated by Brewster’s Law so 
that Itb tangent should represent the ratio between the velocities 
of wave- propagation in the two media, namely, coal-gas wltliia, 
air without (14 : 1 1) The senes of tubes wa>. so set that at first 
the membranes were all parallel, and then a pulse” was sent 
along the tube m the followine manner — The luilial and final 
openings were closed by mem wanes stretched across the tube:, 
orthogonally. Against each a small ball of ivory or glos^ was 
hung by a thread. The ball at one end was raised to a given 
height and dropped ou to the membrane, and the impulse given 
to the ball at the other end was noted. Then tlie second half of 
the system was tmued round so that the membranei of Ihii por- 
tion were at right angles to their former position, and the ball 
was again dropped. The impulses received on the second ball 
were in general feebler when the second system, or "analyser,” 
stood at right-angles to the first system, or " polanser,” the 
diminution varying in different experiments from 16 to 38 per 
cent No diminution was observable when the interior of 
the tube was filled with air instead of coal-gas. It remains 
to be seen whethei the results are capable of being repro- 
duced under other circumstances or whether they are due 
to some mecbanic.'il peculiarity of Prof. Robinson’s apparatus, 
Whether this be so or not we must absolutely reject the very 
unwarranted conclusion at which Prof, Robinson arrives, namely, 
that tbe vibrations of light as well as of sound ore longitudinal 
UDtil they are polarised, and thnt they become transversal only 
in the act of polariBatiun 

M Merladilr has examined the resistance of selenium at 
different temperalurci, using for this purpoK a photophonic 
receiver of selenium spread between the ^ges of jdahnum sheets, 
tbe re^stance being measured in the dark by the ordinary bridge 
method The receiver, which hal been well annealed, had at 
15” C. a resistance of 54,000 ohms. Thu amount decreased as 
the temperature ro^ie with great regularity to 36* C., whenlU resis- 
tance was leas than 1500 ohms From this point the diminution 
of rciUlance was less rapid , but at about 125° C. it had fallen 
to less than 500 ohms, nsing slightly to 163° C , from which it 
again fell as the temperature was raised to 208°. These results 
accord w'lth tbe earlier experiments of Werner Siemens. 

M. Liffmann finds {Jou/ de Phys t May) that galvanic 
polaiisatioii, which modifies so much the capillary properties of a 
metallic buriace, causes no perceptible variation of its optical 
propcrtiei. He directed a oeam of polarised light towmrds a 
platinum or silver nurror in acidulated water, or copper sulphate 
solaiion, and it was received, after reflection, in a jamin quartz 
compensator, followed by an analyser Nicol llie dark mnge 
in the compensator was not displaced when the mirror was in- 
cluded in toe circuit of a Danlell or Bunsen element, and the 
cttirent paued. Again, Newton’s nngs^ formed by a glou plate 
on the platinum surface, and observed under varioub moidencei, 
showed no displacement when the polarising current pus^. 
(M. Lippmojin adds some observations as to the mode of pro- 
duction of gai-bubblei by electrolyiii.) 

A FEW yeais ago M. Montigny called attention to the foot 
that the scintillation of stars is caniiderably incnascd during 
aurora borealis. Further data on this sulject arc aflorded In a 
recent ii>sue of the Belgian Academy’s Bulleitu, No. 3. fnlor 
alia, he has observed that the phenomenon is more pronounced 
in winter than in summer, and tnat staii in the nortnem regfon 
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ihow tbe incrcued scintillation most The author’s general 
conclusion 11 that the effect is not one due to direct influence of 
the elect ro-magnetiL light of aurora on the Bcinlillaliun itself, 
but to disturbanccB (probably a cooling) which coincide ^iih the 
appeal ance of aurora in the upper regions of the air, traversed 
by the itar-rays. 

An acoustijal apparatus for lecture purposes, devised by Dr. 
Maschhe {Wud Ann. No 5), consi.ts of a long'^h graduaied 
piece of wood on adjustable supports, and having a longitudinal 
groove in in its upper surface, in which a gloss tube ii placed. 
At the end of the wooden piece la a screw ariangement support- 
ing a ihin steel rod which enters the tubj, and has at its end a 
(verlkal) ring with collodion membrane, against which hangs a 
hctle bail of shellac by a cocoon fibre from the upper bo^er 
llie tube may be made a closed one by means of a felt-covered 
piston. When the tube is sounded by means of a suitable 
tuning-fork, the shellac ball shows pendulum-motions, if not at 
a nodal point, Ihe effects may be projected on a screen 

The passivity of iron has been studied under new conditions 
by M Bibart {Jour, de Phys , May), and he consider^ it is not pro- 
duced by a layer of insoluble sub-rntratc, as some physicists 
have thought, since Uie previous action of iiiLiic acid is not 
necessary. Still less is it due to a formation of bioxidc of nilro 
gen. It IB produced by any cause which Lends to oxidise iron, 
amf destroyed by any cause which Lends to dcoxidiic it It is 
due then either to a layer of oxide or a layer of oxygen The 
oxides formed on the surface may preserve it by their veiy 
presence, fumi’^hing a sort of unattackablc varnish, or they 
may preserve it like platinum, liberathig, on the denuded parts, 
a protective layer of oxygen. The passivity of iron from con- 
tact of platinum seems to be produced at first by a simple layer 
of oxygen condensed ou the platinum surface (a simple shock 
destroys it) But by degrees a layer of oxide is formed, and the 
iron then loses Us pasuvity much less readily than before 

GEOGRAPHICAL NOTE6 

Dr. ScHWKiNtURiH, who left Suez for Socotra on February 
23, returned on June 19, From the Egyptian Gazette we learn 
Lliat his voyage to the island m a native vc^cl lasted one 
month (aith calls) He was a month on the island Ihe rich 
flora yielded many new species. The mountains are well 
wood^, and covered with a more luxuriant vegetation than Mount 
Etna, 'fhe climate u exceptionally temperate, and the natives 
ore inoffensive, greater security being experienced everywhere 
than in any part of uncivilised Africa (In the approach of the 
south-west monsoon Dr, bchweinfurth had to leave, and in a 
muerable native vessel he tried to reach the Arabian coast 
opposite Socotra. It was found impossible to get to the east of 
Aden, and in H.M S. Dragon^ which was met, the explorer was 
conveyed to that place, Dr, Sdiweinfurth hai brought with 
him a rich botanical collection, including some living plants 
which he will try to acclimatise in his garden at Cairo 

The Polar relief ship Rodgers ^ Lieut Berry, sailed from San 
FnnciBco on June 16 in search of the Jeannette She will first 
cruise to St, Berry, then proceed to Fetropiuloysky, then cross 
lu St Michael's in Alaska to coil, thence to St I^wrencc Bay 
and along the coast of Northern Sibena, making inquiries of the 
natlvei , then from Cape Serge to Kamon, where letters will be 
left with some native > , then north to Herald Island, hunting 
well over for cairns, It Is Intended next to go along the southern 
shore of Wrangel i.and, and seek a harbour to winter in. The 
north-east and west coasts will be examined in sledge parties. 
Lieut, B^rry means to return, if possible, by the second year. 

Instructions have now been luued by Brigadier- General 
Huen, of the U.S. Signal Office, to the commanding oflTicenof 
the two expeditionary forces about to be sent out to establish 
panaiiBat stations of observation In Polar regions. Lieut. 
Orecly oommandi one of IhcM forces, which goes to the neigh- 
bourhood of the coal-seam ducovered near L^y Franklin Biy 
in 1875. The steamer will directly relurn (with a transcript of 
observations during the voyage), and the party landed will pro- 
ceed to ertet dw^ng-houses and ob^ohratories, after which a 
sledge party will proceed to the Ugh land near Cape Joseph 
Henry. It is intended that the permanent station shall be 
visited In r88s end 1S83 by a sttam-iealer or other vessel with 
■tores, &c., but directions 10 cose of failure art supplied. LieuL 
Ray comintnds the other expedition, which will sail from San 
Ftoncisco for Paint Barrow, Alaska Territory, and eiltblish 


there a permanent station to be occupied liU the summer of 
1884 and visited annually, A great variety of observations wiU 
be tiiode by both ^^rtiei, and the instructions drawn out by the 
recent Hamburg Conference (with added notes from the U.S, 
Chief Signal Office) are furuiahed. 

Dr Gerard Uohlfs delivered an interesting lecture at the 
meeting of the Berlin Gesellschaft fur F.rdkimde regarding his 
last journey m Abyhsinia. He was received 111 a friendly manner 
by the inhabitants, and he is quite charmed with the hospitality 
of the Abysitinians. At Debratabor he was received kindly by 
Negus (Emperor) Johannc'-, and this was of great inportance for 
his subsequent tour Rohlfs travelled in a northerly direction to 
the ancicuL Portuguese capital Gondar, the residence of the late 
King Theodore, By means of a pass given to him by the 
ecclc'iiastical chief of the city he was able to inspect all the 
ancient historical building*; of the city He continuca bu journey 
to the north, and after cro&sing the Takkaze Kivcr he reached 
Artiiiii (Axum ^), the ancient former royal reiidence, with Us 
monuments dating from the period of Ptolemy In April Rohlfs 
readied the Nassaur mountain chain, the boundary of Abyssinia, 
wheacc he prOLceded to Cairo by boat 

Tiil cxpcdiLioii sent out by the French Secretary for Public 
Instruction to investigate the east coast of F mniarkcn lia-^ arrived 
at Vadsu after a journey of twenty one days The expedition, 
which IS under tlie command of M. Georges Pouchet, has for its 
special object to study the iiaLural history of the Vaianger Fjord, 
which ii situated at the boundary of the Atlantic and Arctic 
Oceans. Tbe keeper of the Chri tiania Royal Zoological Collec- 
tions joined the expedition at llammerfest. 

The Emperor of Germany has honoured Dr Oscar Lenz, the 
well-known African liavellcr, with the Order of the Crow'n 

Mr b and ford Fleminc;, C M.G , Engmeer-m Chief of the 
Canadian Pacific Railroad, is to attend the International Geo- 
graphical Long^e^s at Venice in the interests of Ihe quedton of 
standard Lime, coupled with which is that of a pnmc mendmn 
The former of these subjects is attracting much attention on the 
other ■'ide of the Atlantic, and a paper on it was lately read by 
Mr. Fleming before the American hociety of Civil Engineeis 
at a convention m MoiUreil, which brought out an inlereshng 
discutsion, and a committee, convisling of leading rallw'ay 
officials m Canad.! and the United Stales, was ap^xjinted to 
examine and report at a future meeting Di. Barnard, the 
President of Columbia College, New York, i'. to rejnesent the 
American Meteorological Society on the same subject at a 
meeting of the Association for the Reform and Codification 
of the Law of Nations, which is to be held at Cologne in 
Augur t 

CoL. Pekrifh, a well-known French topographer, has lately 
been for same Lime engaged in survey work in the Regency of 
Tunis, and l]a‘; prepared a map of the Kroumir country, which 
will shortly be pubhbhed by the Depot de la Guerre. 

Messrs S. Clarke ami J H. Riley, of the China Inland 
Mission, w’hosc slaiion m at Chungking, formerly Mi. Colborne 
Baber' head-qaarters, have each lately made important journeys 
in the Szcchucii province, Mr, P'rench, accompanied in one of 
his journeys by Mr Broumton, has visited nearly every city in 
Eastern Yunnao, and has lately started again for the same region, 
lo the course of their journey from Buritiah Messrs. Soltan and 
Stevenson also made extensive j'ourneys in the wealern port of 
the Yunnin province. ^ 

The steamer Nordtnskjold is to start this week for tbe Gulf of 
Obi to the asditance of the Oscar Ditkson and the Nordland. 
The crews of these vessels were all safe on April 23, when five 
men from the foriner left for Tobolsk, which they have lately 
reached, 

A LETTER from Mussuca, on the Lower Congo, states that a 
Jesuit miisionary exi'icditi in has been set on foot to penetrate 
into the far in tenor. P^re Argourd ha<i been sent mira the 
French mission nation at Landana to organise a party of about 
thirty to proceed to Stanley Pool He tried to procure carriers 
at Boma, Mu^suca, and Noki, but not succcediog there, he went 
some thirteen miles inland lo King Kangan Fecca, with a view 
to secure his aid Thii was readily obtained by a truly mii- 
^onary nreaent of two gallons of rum, and F^re Argourd returned 
with eight men aud tbe promise that seventeen more should be 
cent shortly. The men however ran aw ay the next day, and, 
yl|]ding to clrcamstances. Fere Argourd has resolved to proceed 
to Stamey Pool by M. de Braua’s route up the Ogowd 
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Mr. Crudginoton, of the Baptist Congo Expeditionp' has 
jut ntnrned to England for a short time, im reports that by 
BOW Measrs. Comb^ and Bentlev will have formed a first station 
at Isangtlo, Mr. Stanley’s second post, and will at once pash on 
to Mbu, some sixty or seventy miles farther alone the north bank 
of the Congo, where the the second station will be erected. It 
IS for this navigable ^rtlon of the river that a steel boat is 
required, so as to avoid the Basundi. In his late journey up the 
Congo Mr. Cnidgington found these people warlike and trouble- 
some, as Mr. Stanley had done, and they were a source of per- 
petnd anxiety to him The practicability of utilising this part 
of the river 15 shown by the fact that Mr. Cnidgington and hu 

C went over it in heavy, clumsy, native canoes , but from 
the expedition will have to go to Stanley Pool by land, as 
the rapids and falls render the river qnite unnavigable, The 
plans of the expedition are now on such an extended scale that 
BIX additional missionaries will be required* two for San Salva- 
dor. one for the depot at Mussnea on the Lower Congo, one 
each for laangila and Mbu, and four for Stanley Fool, so that 
occasional journeys maybe mode higher up the Congo, The 
steel boat required by the expedition baa been presented by an 
anonymous donor at a cost or about 400^ It has been built in 
Lonaon from drawings fnmiihed by Mr H. M. Stanley. 

The Times last week published an exceedingly interesting 
letter on trade and eitploration on the Congo from a private cor 
respondent at the mouth of the Ogow? Speaking of M. 
Savorgnan de Brazza, the writer says that he has done much to 
open up the country between the Ogowe and the Congo, that he 
purchased a large tract of country near the sources of the former 
river at a very cheap rate, erected a station, and left a white 
man in charge, lie is said to have purchased villages as they 
stood, freed a great many slaves, and engaged them at monthly 
wages to cultivate the plantations and keep the ground in order 
Ha seems to have been regarded as the apostle of freedom m the 
country ; troops of slaves came flocking to him to be freed, and 
hii visit IS regarded as having struck a blow at slavery in West 
Afnca. The writer gives a very different picture of the state of 
affairs on the Belgian road along the north bonk of the Congo. 
It may be interesting to mention, the observations respecting the 
light in which M, de Brazza is viewed by the natives are fully 
confirmed by a letter from a Roman Catholic missionary who 
accompanied him up the Ogowd last December, 


WHIRLED ANEMOMETERS^ 

TN the course of the year 1872 Mr, R, H. Scutt, F.R.S , 
^ suggested to the Meteorological Committee the de<;irability 
of carrying out a series of experiments on anemometers of dif- 
ferent patterns. This suggestion was approved by the Com- 
mittee, and in the course of the same year a grant was obtained 
by Mr. Scott from the Government grant administered by the 
Royal Society for the purpose of defraying the expenses of the 
investigation. The experiments were not however carrinl out 
by Mr, Scott himself, but were intnisled to Mr. Samuel Jeffery, 
then Superintendent of the Kew Observatory, and Mr. G. M. 
Whipple, then First Assistant, the present Supenntendent. 

The resnlts have never hitherto b^n publisned, and I was not 
aware of their nature till on making a suggestion that an anemo- 
meter of the Kew Standard pattern should be whirled in the 
open air, with a view of trying that mode of determining its 
proper factor, Mr. Scott informed me of what had already 
been done, and wrote to Mr Whipple, requesting him to place 
in my hands the results of the most complete of the experiments, 
namely, those earned on at the Crystal Palace, which I accord- 
ingly obtained from him. The progress of the inquiry may be 
gathered fVom the following extract from Mr. Scott’s report in 
returning the unexpended balance of the grant ■ — 

" The comparisons of the initrumenti tested were first insti- 
luted in the garden of the Kew Obaervatoiy. This locality was 
found to afford on insufficient exposure. 

*' A piece of ground was then rented and incbsed within the 
Old DMr Park, The experiments here showed that there was a 
conoldflnbU difference in the indicationi of anemonaeters of 
didhreot olzci, but it was not possible to obtain a suificlent range 
of veLocitiea to famish a satibfactory comparison of the instru- 
menta. Experiments were finally made with a rotating appora- 
tuife a iteflin merry- go-round, at toe Crfitil Palace, which led to 

^ “ DiKuiHon of the Raiulti of lomo ExparuDenli with Whirled Aninu- 
■am” Piper rud ■! lha Royi] SDCiely, May lo, by Prof O G Slofcw, 
Boc. R.S 


some results similar to thobc obtained by exposure in the Deer 
Park. 

"The subject has however been taken up so much more 
thoroughly by Doctors Dohrondt and Thiesen {vide "Repertonum 
fur Meteorologie," vols. iv. and v.}, and by Dr, Rooinion in 
Dublin, that it seems unlikely that the balance would ever be 
expended by me. I therefore return it with many thanks 10 the 
Government Grant Committee. 

"The results obtained by me were hardly'of sufficient value 
to be communicated to the Society,” 

On examinmg the records it bcemed to me that they were well 
deserving of publication, more especially as no other experiments 
of the same kind have, so far as I know, been executed on on 
anemometer of the Kew standard pattern. In i860 Mr. Glalsher 
made expenments with an anemometer whirled round in the 
open air at the end of a long horizontal po1e,‘ but the anemo- 
meter was of the pattern employed at the Royal Observatory, 
with hemispheres of 3 75 inches diameter and arms of 6*725 
inches, measured from the axis to the centre of a cup, and so 
was considerably smaller than the Kew pattern. The experi- 
ments of Dr Donrandt and Dr Robinson were made in a builaing, 
which has the advantage ol sheltering the anemometer from wind, 
which is always more or less fitful, but the disadvantage of 
creating an eddy mg vorticose movement in the whole mass of 
air operated 011 , whereas in the ordinary employment of the 
anemometer the eddies it forms are earned away by the wind, 
and the same is the case to a vei^ great extent when an anemo- 
meter IS whirled in the open air in a gentle breeze Thus, though 
Dr, Robinson employed among other^i an anemometer of the 
Kew paltcrn, his expenments' and those of Mr Teffery are not 
duplicates of each other, even independently of the fact that the 
axis of the anemometeT was vertical in Mr Jeffery’s and hori- 
zontal in Dr. Robinson’s experiments , 50 that the greater com- 
pleteness of the latter dues not cause them to supersede the 
former. 

In Mr Jcffeiy’s experiments the anemometer!; operated on were 
mounted a little beyond and above the outer edge of one of the 
steam merry-go-roundi m the grounds of the Crystal Palace, so 
as to be as far as practicable out of the way of any vortex which 
it might create. The distance of the axis of the anemometer 
from the axis of the "merry” being known, and the number of 
revolutions (n) of the latter during an experiment counted, the 
total space traversed by the anemometer was known. The 
number (N) of apparent revolutions of the anemometer, that is, 
the number of revolutions teiattvelyto the merry ^ nas recorded on 
a dial attached to the anemometer, which was read at the 
beginning and end of each experiment. As the machine would 
only go round one way the cups had to be taken oil and replaced 
in a reverse position, in order to reverse the direction of revolu- 
tion of the anemometer. The true number of revolutions of the 
anemometer was, of course, N -I- m, or N - m, according as 
the rotations of the anemometer and the machine were in the 
same or opposite directions. 

The honzontal motion of the air over the whirling machine 
during any experiment was determined from observations of a 
dial anemometer with 3-inch cups on 8- inch arms, which was 
fixed on a wooden stand in the same horizontal plane as that in 
which the cups of the experimental instrument revolved, at a 
distance estimated at about 30 feet from the outside of the 
whirling frame. The motion of the centres of the cups nos 
deduced From the readings of the dial of the fixed anemometer at 
the beginning and end or each experiment, the motion of the air 
be^ assumed as usual to be three times that of ihe cups. 

The exMrimenti were naturally mode on fairly calm days, 
still Ihe effect of the wind, though small, is not innensible. In 
default of further information, we must take Us velocity oi equal 
to the mein velocity during the expenment. 

Let V be the velocity of the anemometer, W that of the wind, 
0 the angle between the direction of motion of the anemometer 
and that of the wind. Then the velocity of the anemometer 
relatively to the wind will be— 


VV«-2VWcosff -I- W" (a) 

The mean effect of the wind In a revolution of the merry will be 
different according as we suppose the moment of inertia of the 
anemometer very small or very great. 

If, as 18 practically the case, W be small m compared with V, 
the correction to be added to V on account of the wiud may be 

■ "Grsmwicli Uagnttlul and Miteonlogical Observallons,'* iBSs, lutro- 

duedoD, p. G, 
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iihown to be WV4V on lhe,fir 5 t supposition! and 3WV4V on the 
second 

Three anemometers were tried, namely, one of the old Kew 
standard pattern, one by Adie, and Kraft’s portable anemometer 
Their dimenaloDs, &c„ were as follows 

(a) Tkt Old Kfw Standard — Diameter of ami between 
centres of caps 48 inches , diameter of cups 9 inches. Fixed to 
machine at 22 3 feet from the axis of revolution. 

(J9) Ad%ds Anemomtttr. — Diameter of arms between centres of 
cups 13 4 inches , diameter of cups 2'$ inches. Fixed to machme 
at 20 7 feet from the axis of 1 evolution. 

(y) Krafls Portable Anemometer , — Diameter of arms between 
centres of cups 8 3 inches , diameter of cups 3 3 inches. Fixed 
to machme at 19 'lo feet from the axis ofrevaiution. 

With each anemometer the experiments were made in three 
groups, with high, moderate, and low velocities respectively, 
averaging about 28 miles an hour for the high, 14 for the moderate, 
and 7 for the low' Each group ogam was divided into two subor- 
dinate groups, according as the cups were direct, in which case 
the directions of rotation of the merry and of the anemometer 
were opposite, or reversed, in which case the directions of the 
two rotations were the same. 

The data furnished by each experiment were ' the time 
occupied by the experiment, the number of revolutions of the 
merry, the number of apparent revolutions of the anemometer, 
given by the difference of leadings of the dial at the begmiung 
and end of the experiment, and the space S passed over by the 
wind, deduced from the difference of readings of the fixed ane- 
mometer at the beginning and end of the experiment. 

The object of the experiment was of course to compare the 
mean velocity of the centres of the cups with the mean velocity 
of the an relatively to the anemometer. It would have saved 
some numerical calculation to have compared merely the spaces 
passed through during the experiment ; but it seem^ better to 
exhibit the velocities In miles per hour, so as to make the 
expenmentb more readily com pai able with one another, and 
with those of other cxpenmentali^^ls In the reductions 1 em- 
ployed 4-Bgurc logarithms, so that the last decimal in V 111 the 
tables cannot ouite be trusted, but it b retained to match the 
correction for W , which it seemed desirable to exhibit to o 01 
mile 

On reducing the experiments with the low velocities I found 
the reaulti extremely irregular X was <nibsequeDtly informed by 
Mr. Whipple that the machine could not be regulated at tliese 
low veLocitics, for which it was never Intended, and that it some- 
times went lound fast, sometimes very slowly. He considered 
that the experiments in this group were of little, if any, value, 
and that they ought to be reject^. They were besides barely 
half as numerous as those of the moderate group I have 
accordingly thought it best Lo omit them altogether. 

In the complete paper tables are then given containing the 
reduced results of the individual expenments, and from them 
the mean results for the high and moderate velocities are col- 
ic :tcd m the following table, in which are also inserted ihe mean 
errors . — 
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llie mean errors exhibited In the above table show no great 
difference according ns wc suppose the moment of ineitia or the 


anemometer small or Urge in correcting for the wind. From 
the mean errors we may calculate nearly enough, by the usual 
formuliE, the probable errors of the various mean percentages 
for rotations opposite and alike The probable errors of these 
mean percentagcb come out as follow's — 

Kew, I'o for high velocities ; 2 7 for moderate velocities. 

A die, I '5 ,1 II 20 11 II 

Kraft, o'9 If II t 8 ,, ,, 

These probable errors arc so small that it appears that for the 
high and even for the moderate velocities the expenments are 
extremely trustworthy, except in so far as they may be affected 
by systematic sources of error, 

It may be noticed that the difference of the percentages ac- 
cording as the directions of rotation of the anemometer and 
of the merry are opposite or alike is greatest for the Kew, m 
which the ratio of r to R is greatest, r denoling the radius of 
the ami of the anemometer, and R the distance of its axis from 
the axis of revolution of the machine, and apjiears to be least 
(when allow'ance is made for the two anomalous expenments 111 
the group ** Adie 11 -1- ”) for the Kraft, for which r/l\ is least. 
In the Kraft indeed the differences are loughly equal to the 
probable errors of Ihe means In these whnling experiments 
r/ii IS always taken small, and we might expect the correction to 
be made on account of the finiteness of K to be expressible in a 
rapidly converging senes accordmg to powers of r/K, say — 

I 


A' R + C'(;) + 


We may in imagination pass from the case of rotations opposite 
to that of rotations alike, by supposing R taken larger and largei 
m successive exi enments, altering the angular velocity of revo 
lutiun so as to preserve the same linear velocity for the anemo 
meter, and supposmg the inciease continued until R changes 
sign in pashmg through inhnity, and is ultimately reduced in 
mugnilude to what it was at first iTie ideal case of R "= 00 is 
what w'c aim at, in order to represent the motion of a fixed 
anemometer acted on by perfectly uniform wind by that of ar 
anemometer uniformly impelled in a rectilinear direction m per 
fectly still air. We may judge of the ma^itude of the leadin| 
Icrm ill the above correction, provided it be of an odd order, b) 
that of the difference of the results for the two directions of rota 
tion. Unleu therefore we had reason to believe that A' were o 
or at least very small compared with B', we should infer thal 
the whole correction for the fimtcncss of R is very small, anc 
that it is practically eliminated by taking the mean of the result' 
for rotations opposite and rotations alike. 

We may accept, therefore, the mean results as not only prettj 
well freed from casual irregularities which would disappear 11 
the mean of an infinite number of expenments, but also, mosi 

f irobably, from the Imperfection of the representation of a recti 
inear motion of the anemometer by motion m a circle of the 
magnitude actually employed m the experiments. 

Uefoie discussing further the conclusions to be drawn fron 
the results obtained, it will be well to consider the possible 
influence of systematic sources of error. 

1 Friction, — No measure was taken of the amount of friction 
nor were any special appliances used Lo induce it , the anemo< 
meters were mounted in the merry just as they are used in actua 
registration. Fnction arising from the weight is guarded agains 
os far as may be in the ordinary mounting, and wlut remains of 1 
would act alike m the ordinary use of the mstrument and in thi 
experiments, and as far as this goes, therefore, the expenment' 
would faithfully repreient the instrument os it is in actual use. 
But the bearings of an anemometer have also to sustain the 
lateral pressure of the wind, which in a high wind is very con- 
siderable ; and the construction of the bearing has^ to be attended 
to in order that this may not firoduce too much friction. So fai 
the whirled instrument 11 in the same condition as the fixed; 
But besides the friction aribing from the pressure of the artilicia 
wind, a pressure which acts in a direction tangential to the 
circular path of the whirled anemometer, there is the pressure 
arising from the centrifugal force The highest velocity in thi 
experiment! was about thirty miles an hour, and at this rale thi 
eentrifugal force would be about three times the weight of thi 
anemometer. This pressure would considerably exceed thi 
.former, at right angm to which it acts, and the two woul( 
compound Into one equal to the square root of the sum of theli 
squares. The resulting friction would exceed a good deal thal 
iralng from the pressure of the wind in a fixed anemometer Witt 
the same rtlocity of wind, natural or artificial, ard would 
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Ecuibly reduce the velocity rcjgiitered, and accordingly raise 
the coefficient which Dr. Robiron denotei by m, the ratio, 
namely, of the velocity of the wind to the velocity of the 
centres of the cupa. It may be noticed that the jpercentogcB col- 
lected m the above table are very distinctly lower ror the moderate 
velocities than ior the high velocities. Such an cifcct would be 
produced by friction ; but how far the result would be modified 
iT the extra friction due to the centrifugal force Mere got nd of, 
and the whirled anemometer thus assimilated to a fixed anemo- 
meter, I have not the means of judging, nor again how far the 
percentogea would be still further raised If friction vt ere got nd 
of altogether, 

Ferlupa the best way of dimini'^hing fiiclion m the snppport of 
an anemometer is that devued and employed by Dr. Robinson, 
m which the anemomeser 13 tupporled near the top on a set of 
ipheres of eun-metal contained in a box with a horuontal bottom 
and verticiJ side which supports and confines them. For vertical 
support this seems to leave nothing to he dc'^ired, but when a 
strong lateral pressure has to be supported as well as the weight 
of the instrument, it seems to me that a slight modification of 
the mode of luppoit of the balls might be adopted with advan- 
tage. When a ball presses on the bottom and vertical aide of its 
box, and is at the same Lime pressed down by the horizontal 
disk attached to the shaft of the anemometer which rests on the 
balls, it revolves so that the instantaneous axis is the line joining 
the points of coTit&ct MUh the fixed hex But if the lateral force 
of the wind presses the bimft against the ball the ball cannot 
simply roll os the anemometer turns ronnd, but there is a Light 
amount of rubbing 

This however may be obviated by giving the surfaces where 
the ball is in contact other than vertical or horizontal direction. 

Let A B be a portion of the cylindrical ^haft of an anemometer , 
c D the axis of the shaft ; e fg H 1 a section of the fixed box or 
cup containing the balls j l M N a section of a conical surface 
fixed to the shaft by which the anemt meter rests on its boils , 
F I K M a section of one of the balls , F, I, the points of contact 



of the ball with the box ; m the point of contact with the sup- 
porting cone, K the vomt of contact, or all but contact, of the 
ball with the shaft. The boll is supposed to be of such size that 
when the anemometer simply rests on the balls by its own weight, 
being turned perhaps by a gentle wind, there are contacts at the 
points u, F, I, while at K the boll and shaft are separated by a 
space whu^ may be deemed infinitesimal, Lateral pressure 
from a stronger wind will now bring the Into contact with 
the boll at the point K also, 10 that the box on the one hand and 
the shaft with its Bmpcnds« on the other will bear on the ball 
at four points. Tne lutfoce of the box, os well as that on the 
cone iiN, being supposed to be one of revolntipn round cd, 
those four points will be situated in a pbine tfarciigh c P, which 
will pass or conne tbrough the centre of the belL 

If the ball rolls withont rubbing at any one of the four points 
F, 1, K, M as the anemometer turns lound, its instantaneous axis 
must be the Ijne joining the points of contact F, 1, with the fixed 
box. But 03 at H and K likewise there is nothing but rolling, 
Instontoneoiu motion of the bell may be thought of oi one 
in wdhich it moves os if it were rigidly connects with the ahoA 
and Its appendage, combined with a rotation over L N A B sup- 
posed fixed. For the two latter motions the insuntaneons axes 
■re G p, II K respectively. Let K K produced cut c D in o. Then 
slnoe the iostantaneoiu motion is compoanded of rotations round 
two oxM passing tbroqgh o, the instantaneous axis must pou 
throo^ o. Bnc this axis is f 1. Therefore F i must poos throu^ 
o. Hence the two lines Fi, u x must intersect the axis ofuie 


shaft in the same point, which is the condiliun to be satisfied in 
order that the ball may roll without rubbing, even though im- 
pelled laterally by a force &ufficicnt to cause the side of the abaft 
to bear on it. The size of the balls and the inclinalioDS of the 
surfaces admit of considerable latitude subiect to the above con- 
dition. The arrangement might suitably be chosen something 
like that in the figure. It seems to me that a ring of bells 
constructed on the above principle would form a very efieotive 
upper support for an anemometer whirled with lb axis vertical. 
Possibly the ballb might get crowded together on Che outer tide 
by the effect of centrifugal force. This objection, should it be 
practically found to be an objection, would not of course apply 
to the proposed system of mounting in the case of a Axed 
anemometer. Below, the shaft would only require to be pro- 
tected from lateral motion, which could be done either by friction 
V heels or by a ring of balls constructed m the usual manner, os 
there would be only three points of contact. 

3 Ittfliitncf OH the Anemometer of lU own Wake. — By this 1 
do not mean the influence which one cup expenenoes from the 
wake of its predece*^sor, for this occurs in the whirling in almost 
exactly the same u'ay as in the normal use of the instrument, but 
the motion of the air w'hich remains at any point of the course of 
the anemometer in consequence of the di«>turbance of the air by 
the anemometci when it was in that neighbourhood in the next 
preceding and the still earlier revolutions of the whirling 
in 5 >tTUment. 

It seems to pie that in the open oir, where the air impelled by 
the cui 5 IS free to move into the expanse of the atmosphere, 
instead of being confined by the walls of a building, this must 
be but smnIJ, more esrccially as the wake would tend to be 
carried away by what little wind there might be .-it the time. On 
making some inquiries from Mr Whipple as to a possible vorti- 
cose movement created in the air through which the anemometer 
parsed, he wiote as follows . — " I feel confident that under the 
circumstances the tangential mol ion of the aft- at the level of the 
cups was so'small ns not to need comideiation m the ducuraion 
of the result* As in one or two points of its revolution the 
anemometer [ assed close by Rome small trees in full leaf, we 
should have obf erved any eddies or artificial wind had it existed, 
but I am sure we diJ not," 

3 Injliiintt of the Vornition of the Wmd , fir it, as re fart/s 
^'ariations which are not Rapid — During ihe twenty or thirty 
mmuLcii that an experiment lasted theie would of course be 
numerous fliicluationb in the velocity of ihc m ind, the mean result 
of which IS alone recorded. The period of the changes (by 
which expression it is not inteiiduJ to assert that they were in 
any sense regularly periodic), might be a good deal greater than 
that of the merry, or might be comparatively short In the 
high velocities, at any rate, m which one rcvolntion took 
only three or four second*, the supposition that the perJcd of 
the changes was large compared uiih one revolution is probablr 
a good deal nearer me truth than the supposition that it is Email 

On the fonner supposition the correction for the wind during 
two or ihrce revolutions of the meriy would be given by tha 
formulae already employed, taking for W its value at the tune. 
ConEcquenlly tne total correction will be given by the formulge 
already u*-ed if ue substitute the mean of for the rquare of 
mean \V. The foimer is necessarily greater than the latter, but 
how much we cannot tell without knowing the actual vanattons. 
We should probably make an ootside estimate of the eflcct of the 
variations if we supposed the velocity of the wind twice the 
mean velocity during naif the duration of the experiment, and 
nothing at all during the remainder. On this supposition the 
mean of W^ would be twice the square of mean W, and the 
correction for the wind would be doubled. At the high velocit^ei 
of rcvolntion, the whole correatioB for the wind is bO very small 
that the uncertainty arising from variation os above explained !■ 
of Iiitle importance, and even for the moderate velocitiei it is not 
senou*. 

4. Influence of Rapid yknakions of the Variations cf 

which the period is a good deal less than that of the revohitiona 
of the whirling instniment act in a very diflTcrent manner. The 
smallneEi of the corrections for the wind hitherto employed 
depends on the circumstance that with aDiforni wind, or oven 
with vanable wind, when the period of variation ii a giapd deal 
greater than that of revolution of the merry, ihe terme depending 
on the first power of w, which loiter Is heio Died to denote the 
momentary velocity of the wind, diuppear in the mean of a 
revolution. This Is not the case when a particular velocity of 
wind belongs only to a partlcnlar park of the circle described by 
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the- anemometer in one revolnlion, In this cue there will in 
general be an outstanding effect depending on the first power of 
W. which will be considerably larger than that depending on 
W*. Thus BQpjioie the velocity of whirling to be thirty miles an 
hour, and the averan velocity of the u incf three miles an hour, 
the correction for the wind sapposed uniform, or if variable, 
then with not very mpid variations, will be comparable with 
I per cent, of the whole; wberea'^, with rapid variations, the 
enect in any one revolution may comparable with 10 per 
cent There i^, however, this important difference between the 
two ; that whereas the correction aependin^ on the square leaves 
a positive residue, however many experiments be made, the 
correction depending on the first power lend'i ultimately to dis- 
appear, unless there be some cause tending to make the average 
velocity of the wind different for one azimuth of the whirling 
instrument from what it h for another. This leads to the con- 
sideration of the following couceivable source of error 

5. InJiuMcto/ Partial Skilter of the Whirling Instrument — 
On visiting the merry go round at the Crystal Palace, 1 found it 
mostly sniTOunded by trees coming pretty near it, but in one 
direction it was approached by a broad open walk The conse- 
quence 11 that the anemometer may have been unequally shel- 
tered in different parts of its circular cour'ie, and the circum- 
stances of partial shelter may have varied according to the 
direction of the wind Thii would be liable to leave an 
uncompensated effect depending on the fir-.t power of W. I do 
not think it probable that any large error w as thus introduced, 
but it seemed necessary to point out that an error of the kind 
muy have existed 

The effect in question would be elnmnated in the long run if 
the whirling instrument were capable of reversion, and the 
cKpenmenls were made alternately with the revolution m one 
direction, and the reverie. For then, at any particular point of 
the course at which the anemometer was more exposed to wind 
than on the average, the wind would Lend to increase the velocity 
of rotation of the anemometer for one diiection of revolution of 
the whirling instrument just as much, ubimntely, as to dimmish 
It for tbe (^ar. Mere reversion of the enps has no tendency to 
eliminate tl^ error arlfling from unequal exposure in different 
parts of the courie. And even when the whirling instrument is 
capable of reversion it is only very slowly that (he errur arising 
from partial shelter is eliminated compared with that of irre^- 
larilies in the wind , of those irregulanLies, that is to say, which 
depend on the first power of W, Foi these irregularities go 
through their changes a very great number of times in the course 
of anexpenment lasting perhaps half an hour, whereas the effect 
of partial shelter acts the same way all through one experiment. 
It IS very desirable therefore that m any whirling expenuients 
earned on in the open air, the condition of the whirling instru 
meni as to exposure or shelter should be the same all round. 

The trees, though taller than the merry when I vMted the 
place last year, were but young, and have been a goad deal 
low'er at the time that the experiments were made Mr Whipple 
does not think that any serious error is to be apprehended from 
exposure of the anemometer during one part of its course and 
shelter dunng another 

From a discufision of tbe foregoing experiments it seems to me 
that the follownng conclusions may be drawn 

1, That, at least for high winds, the method of obtaining the 
factor for an anenometer, which consists in whirling the instru- 
ment in tbe open air, is capable, with proper precautions, of 
yielding very good results 

2. That the factor varies materially with the pattern of the 
anemometer. Among those tried, tbe anemomelers with the 
laiiger cups regntered the most wind, or in other words required 
(he lowest faoton to give a correct result 

3 That with the large Kew pattern, which is the one adopted 
by the Mdaorolagioar OEhce, the regitter gives about 120 per 
cent, of the truth, requiring a factor of about 2*5, instead of 3. 
Even 2'5 is probably a little too high, as friction would be intro- 
duced by the oentrirugal force, beyond what occurs in the normal 
UM of the iMtrnment. 

4, That Ihe factor in proliebly higher for moderate than for 
hi^ velodtis ; hot whether this ia solely due to fnctlon the 
experimenti do not allow ui to dedde ^ » 

Qualitatively considered, these results agree w^ell with those pf 
other expcrimnCaliits. As the factor depends so much on the 
psAtem ii the nemoinetcr it is not easy to find other results with 
which to uonpure the actual numbers ootahied, except in the ease 
the Kew standnd. The results obtained by Dr. Kobinsoni by 


rotating an anemometer of this pattern without friction pnrposely 
applied are given at pp. 797 and 799 of the Phtl. Trans, for 
ia7^' The mean of a few taken with velocities of about 27 
milci an hour in still air gave a factor 2 ’36, instead of 2 50, as got 
from Mr Jeffers experimcnls As special nnti-fnclion appliances 
were used by Dr. Robiiiion, the friction in Mr Jeffery^ experi- 
ments was probably a little higher. If such w'ere the case the 
factor ought to dime out a litllc higher ihau in Dr Robinson’s 
experiments, which is just what it does As the circumstances 
of the experiments were w-idely different with respect to (he 
vorticoc^e moliun of the air produced by the actmn of the anemo- 
meter in It, we may, 1 think, conclude that no very venous error 
IS to be apprehended on tbis account, 

In a later paper (Phil Trans for 1 880, p. 1055), Dr Robin- 
son has determined the factor for an anemometer (among others) 
of the Kew pallcrti by a totally different method, and has 
obtained values considerably larger than those given by the 
former method. Tims the limiting value of the factor m 
corresponding to very high velocilies, is given at p 1063 as 
2 826, whereas the limiiing value obtained by tbe former method 
was only 2 286 Dr Robinson has expressed a preference for 
the later results, I confess 1 have always been disposed to 
place greater reliance on the results of the Dublin experiments, 
which were earned out by a far more direct method, in uhich 1 
cannot see any flaw likely to account for so great a difference. 
It would be interesting to try the second method in a more 
favourable locality. 

I take tills opportunity of putting out some considerations 
respecting the general formula oF the anemometerj winch may 
perhaps not be devoid of interest. 

The problem of the anemometer may be stated to be as 
follows : — Let a uniform wind u iih vcDcity V act on a cup 
aucmomelcr of given pattern, causing the cups Lu revolve with 
a velocity \\ referred to the centre of the cups, the motion of 
the cups being retarded by a force of fnctiou F , it 11 required tn 
dctcimine v as a function of V and F, F having any value from 
o, coi responding to the ideal case of a fricUonTess anemometer, 
lo '50\ac bmil F^ which is just sufficient to keep the cups from 
turning I will refer to my appendix lo the former of Dr. 
Robinson's papers Trans for 1878, p. 81 8), for the 

reasons for concluding that F is equal Lo V^, multiplied by a 
function of V/v. Let 

v/t/=f F/V»-,, 

then if w-e regard ( and y\ as rectangular co ordinates we have to 
determine tbe form of the curve, lying within the positive 
quadrant foi}, which is defined by those co-ordinates. 



We may regard the problem as included in the more general 
problem of determining a^ a fanction of V and F, where V is 
positive, but F may be of any magnitude and sign, and there- 
fore V alsr^ Negative values of F mean, of course, that the 
cups, instead of bein|; retarded by friction, are acted on by an 
impelling force making them go raster than in a fnctionlesi 
anemometer, and values greater than Fi imply a force sufficient 
to send them round witli the enneave sides foremost, 

‘ Or cOurM V nufet h« luppONe not to be ao Urge ai lo be comparabl* 
wich the nloacy of ^ound, tmee thin tha renKianca to a body iM|»lled 
ihrotifh air, or having air impingiof on il, no longer vanei h the iqiian of 
the y»oclly^ 
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Suppose now F to be so Um, positive or negative, as to make 
V 10 great that V may be neglected in comparison with it, then 
we may think of the cnpa as whirled round in quiescent air in 
the positive or usual direction when F is negative, in the ne^ive 
direction when ? la greater than F|. Vnien F is sufficiently 
large the resistance may be taken to vary as For equal 
velocities v It is much greater when the concave side goes fore- 
most than when the rotation is the other way. For air impinging 
perpendicularly on a hemispherical cup Dr. Robinson found that 
the renstance was as nearly as possible four times as mat when 
the concave aide wai directed to the wind as when the convex 
side was tamed in that direction {Transtutioni of the Royal 
Inah Academy, vol. xxii. p 163). When the air is at rest and 
the cups are whirled ronna, some little diifereoce may be made 
by the wake of each cup affecting the one that follows. Still 
we cannot be very far wrong by suppoaing the same proportion, 
4 to I, to hold good in this case. When F is large enough and 
negative, F may be taken to vary as v*, say to be equal to-Lv®. 
Similarly, when F is large enough and positive, F may be taken 
equal to where in accordance with the ezpenment referred 
to, L' must be about equal to 4 L Hence we must have nearly — 
If = - L when { is positive and very large , 

1,=- 4L{*, „ negative „ „ 

Hence if we draw the semi-parabola OAU corresponding to the 
equation vf = 4 L f* in the qu^rant 1] o - £1 and the semi-parabola 
o C D with a latns lectum four times as great in the quadrant 
f o - 17, our curve at a great distance fmm the origin niuit nearly 
follow the parabola O A B in ‘the quadrant n o - and the para- 
bola o c D in the quadrant £ o - n, and between the two it will 
have some flowing form such as p N m K, There must be a point 
of inflection somewhere between r and k, not improbably within 
the positive quadrant ^ 0 yj. In the neighbourhood of thi^ point 
the curve n m would hardly differ from a straight line Perhaps 
this may be the reason why Dr Robinson's experiments in the 
paper published in the PAtl. Trans for 1878 were so nearly 
represented by a straight line. 


FELLOWSHIPS AT OWENS COLLEGE, 
MANCHESTER 

A SCHEME of Science and Literature Fellowships, modelled 
very closely after the pattern of the Fellowship Scheme of 
the Johns Hopkins Univenity, DaUimore, has been organised m 
Owens College, Manchester The Council propose, early in 
October next, to appomt to five Fellowships on the terms and 
conditions following ; — I. llie appointment will be made by the 
Council, after receiving a report from the Senate, not on the 
results of ezominationj but after consideration of documentary or 
other evidence furnished to them. 2. Application by persons 
de^inng to hold these fellowships must be mode, in writing, on 
or before October 1. |Inhls application the candidate should indi- 
cate the course of his previous reading and study, and his general 
purposes with reference to future work 3 The candidate must 
give evidence of having received a sound and systema tic education 
either in literature or in saence, such as the possession of a degree 
of an English Umversi^, or a certificate from the authorities of an 
English School of Mediane or Science, of good repute, showing 
that he has passed through his curriculum with distinction, or, 
lA default thereof, such other evidence as shall be satisfactory to 
the Council that he is qualified to prosecute some special study 
or investigation in the manner indicated in § 6. Finally, he 
should produce a satisfactory testimonial of character and con- 
duct, and should give the names of not more than three persons 
from whom further information may be sought. 4. In the 
award of the Fellowships regard will be bad to the pccumory 
circumstances of the candidates. 5 - value of each Fellow- 
ship will be looi for the academical year 1881-82. In case of 
resignation or other withdrawal from the Fellowship, payment 
will be made for the time dnnng which the Fellowship may 
have been actually held. 6. Every holder of a Fellowship 
will be expected Id devote his time to the prosecution of 
Botne special study, with the approval of the Council after 
receiving a report Irom the Senate ; and before the close of the 
year to give evidence of process by the preparation of a 
thtfii, the delivery of a lecture, the completion of some research, 
or id ione other method. He will study under the direction 
of Che Fkofessor of the subject in which heu appointed, and will 
be required to pay such ftei as the Council snail in each case 
determine. 7. He may be called on by the Council, after report 
from the Senate, to render some service to the College, either as 


an occasional examiner or by giving instruction in lectures or 
otherwise, to students in the College' — provided always that he 
shall not, during fa is tenure of the Fellowship, hold any regular 
or salarUxl post as Assistant Lecturer or Demonstrator in the 
College — but he may not engage in teaching elsewhere, 8. He 
must reaide in Manchester during the academical year. 9 He 
may be re-appoioted at the end of the Session for a second and, 
in like manner, for a third year. 10. Candidates ore invited to 
apply for appointment in any one of the following nine depart- 
ments :~(i) Classics ; (2) English Language and Literature ; 
(3) History, (4) Philosophy; (S)Pure Mathematics, (6) Applied 
Mathematics (including Eugineermg] , (7) Physics , (8) Che- 
mistry ; (9) Biology (including Physiology) 


SOCIETIES AND ACADEMIES 
London 

Royal Society, June 16. — "On Stratified Discharges VI. 
Shadows of Stnee," by William Spottiswoode, P.R.S., and J. 
Fletcher Moulton, F.R.S 

One of the most interesting questions connected with the sub- 
ject of stratified discharges is this ■ What is the physical, as 
distinmiished from the electneal, nature of the strix themselves ? 
Are they, m fact, to be regarded us aggregations of matter pos- 
sessing mater density than the gas present in the dark spaces, 
or are Iriey to be considered as indicating merely special local 
electrical conditions 7 The fact of their having a definite con- 
hguration, especially on the side which m turned towards the 
negative terminal of the tube, that of their lemperntnre being 
higher than that of the dark spacer, the manner in which they 
are affected by solid bodies, and other cinsiderations, all tend to 
give support to the view that the stnx are loci of greater density 
than the dark spaces. Still it can hardly be said that as yet any 
experimental proof of this has been given sulhciently decisive to 
decide the question conclusively And it is in the hope of con- 
tributing something towards the solution of this question that the 
following experiments are submitted to the notice of the Royal 
Society. 

The two terminals of a Holtz machine were connected in the 
usual way with the two terminals of the tube, so as to produce a 
stratiRed discharge. A narrow strip of lin-foil, or a wire, was 
stretched along the tube opposite the column of strine, The 
positive terminal of a second Holtz machine (in practice we used 
for this purpose a Toppler machine) was connected with the 
tin-foil, and the negative terminal with one (either) terminal of 
the tube An air- spark, or interval across which sparks could 
pass, was interposed in the part of the circuit between the machine 
and the hu-foil. The effect of this orroogement was this In the 
interval between two sparks the tin-foil and tube became charged 
like a Leyden jar , the tm-foil being the outer coating, charged 
positively, and the gas inside serving as the inner coating, charged 
negatively. When the spark passed across the interval mentioned 
above, the jar (1 r. the tube) became discharged, and the electncity 
previously held bound on the two coatings was set free. 

When the first (say the "internal”) machine was not working, 
or when it wo-t di<iConnected, r.^, when no regular dificharge was 
passing through the tube, then, whenever a spark passed at the 
second (or "external”) machine, a negative discharge with Us 
accompanying Crookes’ radiation took place from the inside of 
the tube next the tm-foil, and the opposite side of the tube 
became covered with a sheet of green piiosphorescence (the tube 
being of German glass) 

Wnen, however, other things remaining as before, a dischargt 
from the internal machine was sent through the tube, and a good 
stratified column was produced, it was found that the green 
phosphorescence was entirely cut off from the ports of the tube 
apposite to the strix, while on the parts opposite Co the dark 
spaces it remained, m the form of phosphorescent ringi^ as 
brilliant as before The experiment was repeated with various 
tubes with various degrees of strength of current, and with 
vonous densities of gas (produced by heating a chamber of 
potash in connection with the tube). It m^y be added that 
when, as is sometimes the case, through greater exliauation, the 
■true became feebler in illumination a^ leu compact in appear- 
ance, the shadows cast bv them lost proportionally in iharpnesa 
of definition and in completeness of extinction of the phosphor* 
escent light. 

The brilliancy and definition of the phosphorescent rings may 
be increased by inserting a small Leyden jar in the circuit, can 
being taken that the jor shall discharge itself oompletely each 
time. If this is not the case the mala diicheige is rollowed by 
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lubpidiory discharges, which tend to blur the effect . The an^ 
of dupenion may be increued, or rather EUpplemented, by 
placing more than one strip on the tube, distant from one 
another by an angle of 90° or 120”. By thi'9 means the rings 
mMj be mode to comprise the entire circumference of the tube. 

It thus appears that the stnas are competent to cast shadow s 
in the radiant showers issuing from the inside of the tube 
adjacent to the tin -foil, which part acta as a negative terminal 
Many experiments' have contributed to show that these radiant 
■howera, although accompanimcnta of the discharge, are not 
earners of the discharge , and that, having once issued from 
their source, they continue their own course irrespective of that 
of the discharge proper. They ore in fact material showers, 
and, although not improbably charged with electricity, yet their 
ulterior couriie does not appear to deMnd on their electrical 
condition. Under these circumstances the simplest explanation 
appears to be that they have been arrested by a matenal ob 
stacle, and consequently the phenomena above desenbed may 
be coniidered as furnishing an experimental proof that the strix 
represent local aggregations of matter, and not merely special 
electrical conditions o? the gas 

June 16. — *' On Strati Red Discharges VII. Multiple Radia- 
tions from the Nagative Terminal. ” By V/illiam SpoUiswoode, 
P.R S , and T Fletcher Moulton, F.R.S. 

On examining the Image of a negative terminal as traced out 
m tubes of great exhaustion, by the phosphorescence due to 
Crookes' radiations, we have often nobced that the Image was 
not a simple Rwe, but that more than one outline of the contour 
of the terminal might be traced From the fact of the double 
contour having been Rrst rem 'irked when the terminal was of a 
conical form, it was at Rrst supposed that the second image 
might be due to internal reffectlon, or to some property apper- 
taining to the edge of the cone. But this supposition led to no 
satisfactory explanation of the phenomenon 

It was however thought that, inasmuch as the two images 
implied different systems of radiation, a magnet suitably disposed 
ini^t affect them in different degrees, and thereby throw some 
light on their origin For this purpose we used a large cleclro- 
magnet with its coils so coupled up as to give the two poles 
similar polarity By bringing tlie two poles together, inclined 
at a moderate angle, a single pole and a Reid of great magnetic 
strength was produ^. 

The tube was then placed in the plane containing the axis of 
the two pole*, and in the direction of a line bisecting their 
directions The tubes Rrst used were of great exhaustion, and 
were placed sometimes with I he positive, sometimes with the 
neg.it I ve terminal towards the magnet. When the tube was placed 
in a comparatively weak part of the Reid ihe two images of the cone 
were seen in their usual positions relatively to each other, except 
that they were slightly more separated. But as the tube was 
brought mdually into a stronger part of the Reid the two images 
became nirlher separated, and by degrees a third, a fourth, and 
even more images were brought out on the side of the tube In 
one tube of very high exhaustion, for which we are indebted to 
Mr Crookes, as many as eight images became visible 

We have then, as an experimental fact, a senes of images, 
each formed by a system of rays issuing from the surface of the 
negative terminal. The images being (U si met, the system of rays 
must be distinct also. Now, as it seems hardly possible to 
imagine that, from every point of a surface, there can issue at 
one and the same Instant of time a variety of systems of radia- 
tions, each system lunmng over a Rnite angular distance, and 
e^ differentlj directed In space, we are driven to the conclusion 
that these radiations must have issued successively and not simul- 
taneously from the terminal. In other words, the various images 
are formed in succession. Now, the entire series of imaM are 
present whenever a discharge passes through the lube ; and when 
a "continuous” diMharge (such as that from a Holtz machine) 
is pessin^ they are all as steady and as persistent as are any other 
futures of the discharge. From this it follows that the radia- 
tions are not a contiiitioiu phenomenon, but that they are com- 
posed of e recurrent series of discharges, each having its own 
angular imnM, and Its own direction in space , and as the eJec- 
tneity, whim is the motive power, and the metallic terminal, 
which is the directing mechinery, are the aame In kind for each 
image, we are led to the conclusion tUht the positions of the 
imam are determined by the force with which the rediatlons are 
proj^ted. In fact, we understand that the varioas Images ire 
nnt to a mcceulon of discrete discharges of successively 
diminishing strength. 
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The phenomenon of multiple images of the negative terminal 
as explained above has an important bcanng on the nature of 
electneal diichargcs in vacuum tubes For, if the phoaphorising 
radiation consists of a recurring senes of discrete dischariges, the 
radiation m each senes, and d fortm’i the radiation as a whole, 

18 discontinuous ; and consequently the electrical discharge, to 
which it IS due, must itself be discontinuous or “disruptive ” 
We appear, therefore, m these phrnomena to have an expen - 
mental proof, independent of and m addition to those adduced 
by Mr. De La Rue and others, of a fundamental point in the 
theory of these discharges, namely, their disruptive character. 

Geological Society, June 8 — R. Etheridge, F.R.S., pre- 
sident, in the chair. — The meeting was mode a special general 
meeting for the election of a Member of the Council in the room 
of the late Sir P. de Malpas Cirey-Egerton, Bart., M P , F R S , 
F.G S. — The President announced that the late Sir Philip Eger- 
ton had bequeathed to ihe Society all the original drawings made 
from specimens in bis collection for the illustration of Prof 
Agassiz's works on Fossil Fishes, The Society had long pos- 
sessed the drawings made for the same purpose from ihc 
Earl of Ellcsmerc^s collection, and some years ago the Earl 
of Enniskillen presented those which had been prepared 
from specimens m his possession. Sir Philip Egerton'a kind 
bequest would complete this interesting serie<^ — Sir John Lub- 
bock, Bart., M.F., F.R.S., was elected a new Member 
of CoimciL Messrs. Grenville A J. Cole and J. L, Robcrti 
were elected Fellows, and II Commendalore Qulntino Sella 
of Rome a Foreign Member of the Society — ^The following 
communications were read ' — The reptile-fauna of the Gosau 
formation, preserved in the Geological Museum of the University 
of Vienna, by Prof H. G. Seeley, F.R S , with a note 'on the 
geological horizon of the fossils, by Edward Suess, F.M.G S. 
The collection of reptiles described in this paper was obtained 
at Neue Welt, near Wiener Neustadt, by tunnelling into the 
freshwater deposits which there yield coal A port of the col- 
lection was described bv Dr. Bunzel in 1871 , but the author's 
interpretation of the fossils rendered a re-exammalion of the 
whole collection necessary All the species hitherto discovered 
aie new, and, with the exception of ihobc refened to Crocodilus^ 
Mtgalosaurust Ormtlhoehifui, and Emys^ arc placed in new 
genera. Nearly all the bones are more or less imperfect. The 
IguanodoH of Bunzel, was refeited to a new genu*. 

Mochlodon^ charactensed by the straight anterior end of the 
ramus of the lower jaw and by the vertical bar in the middle of 
the teeth of the lower jaw. There appear to he two teeth in the 
ramus The tooth referred to the upper jaw has several uniform 
p.arallcl vertical bars. A small parietal Ix^ne, referred by Bunzel 
to n lizard, is considered by the author to belong probably to the 
same species, and, witli some doubt, he associated with it the 
articular end of a small scapula. Bunzel’s Struthiasaurus 
Austruuus was re-descnbed by the author, who indicated that 
the bones of the base of the brain case, regarded by Bunzel as 
the quadrate bones, really belong to the occipital region, which 
necessitates a different interpretation The foramina along the 
base of the skull were also described as presenting one of the 
characteristics of the Dinosaurian order. TJie bw of the skull 
of Aeanthopholis Ikomdus was described to show its relation to 
the above t^, with the view of demonstrating its Scelidosaurian 
affinities. The greater part of the remains were referred by the 
author to a new genus, Cratnomus , some of these had been 
Rgured by Bunzel as "Crocodili imbigm,” and othen aa belong 
ing to Scdidosaurus^ and to a new Lacertllian gcnu«, DanuhiO' 
saurus. To Crataomuj he refeiTed mandibles, teeth, vertebne 
from all ports of the colRhin except the sacrum, dermal armour, 
and the chief bones of the limb* Two species were distin- 
guished, C Pauiifwiiscku and C, Upuiephoms, The former, 
which is much the larger, was named m honour of M Paulo- 
witseb, who vohintarily supeqntcnded the work at the Neut 
Welt. The author stated that he regarded these animals as 
carnivorous, and that, unlike the typical Wealden Dinosaurs, 
they were not kangaroo-like in habit, but had strongly developed 
fore limbs, u inoicated in the proposed ^ncric name. iSvo 
teeihpfbelonguig to My^aiosaurus were desenbed as representing 
n new species, M. Annommni, characterised by the cro w n 
being ihorter and broader than in previoUGly desenbed forms. 
A fragment, regarded ^ Bunzel as Ine thoracic nb of a liz^, 
wa a interpreted oa the dutal end of the femur of a Dinosaur, and 
named gmiTir. The lower jaw, described by 

Bunzel as Ctwoddus carckaridtni, of which a maxillary bone 
also occurs, was made the basis of a new genus, ^oratodiffi. 
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probably Dlnosauiiao, jodffing from the lateral poaitton of the 
BpertuKi of the akuli ud the cbtmcten of the teeth. The genu^ 
Rhad%no 5 aurus wu founded upon the humerus and femur, the 
latter having been regarded Bunzel as the dorsal rib of a 
crocodile; the speciea was named R. nMmi/j. OU^osaurus 
uddus^^A deicriM os presenting Laccrtilian characters m com- 
bination with some Diaoaaunan peculiarities. The remains 
luclude the humerus, femur and scapula, and two vertebrs, 
which were regarded by Bunzel >s fatal vertebroc of a Dinosaur. 
Hie genus Hoploiaurus was founded on ^ome vertebrx, frag- 
ments of limb-bones, and dermal armour , it shows, with dis- 
iinctive pccuharitieii a certain resemblance to Hyiaosautus, A 
procsltan crocodile was represented by many puts of the 
skeleton ; some hgnrcd by Bunzel as Lacertiiian, others as 
Crocodilian. It is remarl« able for having a buttress supporting 
the tratisverce proccbs in the lumbar region. The author calls it 
Crocodilus proavm. The specimen figured by Bunzel os the 
ilium of hia Dafutfitosaurus an^tps^ was stated by the author to 
be a costal plate of a large Cheloiiian, in which, apparently, the 
margins of these plates remained separate Ihrougn life Skull 
Iiones, believed to belong to the same animal, are strongly sculp- 
tured , the author named the species Plturopeltiis Iissut 1 hree 
or four ipecies of Emydiana were ^aid to be indicated by 
isolated plates, the largest of which wssiumed P.mys Neumayri 
The only specimen referable with certainty to a Iward is a small 
vertebra of elongated form, regarded m indicating a new genus 
and species, named Spondylosaitrus ^ranhs Of Tterndactyls 
there 'arc but few remains , but thcbe certainly represent two 
genera. The author only describes one species, to which he 
gives the name of Omithockirus Bunzth, '1 here are, m all, 
probably ten genera of Dinosaurs, and five genera of other 
groups, making fifteen in all The paper was sup])lcmented by 
a note by Prof hucss on ihe geological relations uF the beds at 
Wiener Neustadt to those of the Gosau Valley, in which he 
comeb to the conclusion that they arc older than the true 
'I'uroninn deposits, and especially older than the zone of 
l{\pp%tritts cornu vacciHum — On the basement beds of the 
Camhnan in Angle ey, Iiy Prof T. Me Kenny Hughes, M A , 
r.G.S In this paper the author first pointed out that there 
was in Anglesey — (i) An upper slaty grouji, m which he 
hod fixed two live ztpne.'^, which Elbowed that the senes be- ' 
longed to the Silurian (Sedgwick’s classification), and (2) a 
hwer group of slates and saaddonc^ in which Arcing fossiN 
hod been found in several lucalitiei, and Tremadoc had 
liecn ie&s clearly recognmed, while by the correction of ihc 
detexQunAtion of a bpccies of Orthut there was nuw a sus- 
picion of even Mcnenan formfi These all rested upon the 
oasement beds of the Cambrjao, of which the papei chiefly 
treated. They were mode up of conglomerates, gritJs, and '^and 
’-tones, with Annelids and Fucoid’*. The ba'^'ement-heds varied 
in thickness and character according to the drift of currents 
ilong the pre- Cambrian >^hore and the material t'F the underlying 
I ocks Near Penlon, where they rested on a quartz-felspar rock, 
'hey consisted chiefly of a quartz-gnt and conglomerate, almost 
exactly like that of Twt Hill, Near Llanerchymedd, where 
there wax a moss of greenish schistose rock succeeding the 
Dimetian, the Cambrian basement-bed contained a large number 
of fragments of that rock, certain bands being chiefly composed of 
It. Near Bryngwallen, where the underlying Arcbiean consisted 
of gneissic rocks, the Cambrian basement-beds were made up of 
quartz conglomerate. Tracing it still further to the south-west 
he found boues of conglomerate among the sand dunes of Cym- 
meran Bay, full of fragments of green schistose rock like that 
of Bangor, and telling of the further development of Pebidian ^ 
lit the south-west end of the Anglesey axis. In several localities 
rhese conglomeritcs were associated with and passed into fos- 
siUferous gnta and sandstonea He exhibited slices of the more 
important rocka^ vhjcb he showed confirmed the reiiults arrived 
at From other evidence. He pointed out that the observations 
now made confirmed the views he hod expressed on a former 
occasion with regard to the basement- beds of the Cambrian 
between Caernarvon and Bangor, where the deposits which 
rested upon the granitoid rocks of Twt Hill were cither a kind 
of arkose or chiefly composed of quartz with a few pieces of 
mica-schut and jasper ; but as he followed them a few mdes to 
the north eut he found that the q^aorte had got pounded into 
imallor grains, and the larger petmles were chiefly of feUite, 
which hffe formed the shore, while further towards Bangor 
fcagmentB of the still higher Bangor volcanic senes helped to 
Mane up the Cambrian sli ingle beach. -^Description and correla- 
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tion of the Boumemouih beds. Fart II. Lower or freshwater 
I iiriei, by J S. Gardner, F.G.S This was in continuation of a 
former paper by the author {Q,J.G,S. vol xxxv. p. 209) The 
beds described are exposed east and west of Boumamouth and 
near Poole harbour, over a distance of ^bout four miles. The 
author referred them to the Middle Bagihot, and Etoted that they 
ore distinguished from the Lower Bagihot by the abiencc of the 
extemive pipe clay deponiti and the pretence of bnck-earths, 
and from the overlying beds by the absence of flints They 
reach their exlreme limit in the western area of the London 
basin, and are represented by the lignuic beds 19-24 of Prof, 
Fro-tuich's section, Lignites can be traced partly across the 
bay The cliffs present an oblique section acroai a delta dlvis 
ible roughly into four masses, one of which, fiom its confmed 
bedding and want of fossils, is supposed to have been formed by 
the bilting np of the mam chonner. The total thickness of the 
series was eslimatetl at 600 to 700 feet The inferences drawn 
by the author were as follows ■— (i) From the bed^ cut through 
showing a steep side to the west, that the river flowed from tlut 
direction, (2) from the absence of bouldcrfi or coarse sediineiit, 
that the area was Hat , (3) from the absence of lignite, that there 
were catchment basins ; (4) from the absence of flint, and the 
quartzose nature of the beds, that no cbalk eacarpmentb were 
cut through, and that the deposits came from a granitic area ; 
and (5) from the presence of wood bored by Tertdo that the beds 
belong to the lower part of the river m proximity to tidal water 
The flora was stated to be confined to local patches of clay. 
Those at the western end of the section are very rich, and diE- 
tinguibhcd from the rasL by ab«;encc of jialms and rarity of ferns 
'ihe beds near Doumemouth are still richer and very di-tinct, 
those east of Bournemouth are characterised hy Eucalypti^ Aroids, 
and Araihiina , and those at the western cud of the section by 
abundant Polypodiocese, It is remarkable that nearly every 
patch contains a flora almost peculiar to it, but the flora as a 
whole seems to pass upward to the Oligocene, but not down to 
the Lower Bogshot 

Sanitary Institute of Great Britain, June 21 — Dr A 
Carpenter 111 t\ e chair — A paper was reatl by Prof, W H 
Corfield, M A , M D , on the present state of the sewage ques- 
lion. III the discussion which followed Mr. W. C. Sillar, Mr, E 
F Bailey Denton, Mr, Douglas Onslow, Mr U. W, P, Birch, Mr, 
G H jerram, and Mr Wibon Grindle took pmt The Chair- 
man mode a few remarks relative to the successful working of 
the •(Gwage farm at Croydon, and Prof Corfield replied briefly 
to some of the points rni-fcd ill the discussion 
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INHERITANCE 

T he tendency in any new character or modification to 
reappear in the offspring at the same age at which 
It first appeared in the parents or in one of the parents, is 
of 10 much importance in reference to the diversified 
characters proper to the larvse of many animals at succes- 
sive ages, that almost any fresh instance is worth putting 
on rerord. I have given many such instances under the 
term of ** inheritance at corresponding ages '* No doubt 
the fact of variations being sometimes inherited at an 
earlier age than that at vhich they first appcared~a 
form of inheritance which has been called by some 
naturalists "accelerated inheritance” — is almost equally 
important, for, as was shown in the first edition of the 
"Origin of Species,” all the leading facts of embryology 
can be explained by these two forms of inheritance, com- 
bined with the fact of many variations arising at a some- 
what late stage of life A good instance of inheritance at 
a corresponding age has lately been communicated to me 
by Ml. J. P Bishop of Perry, Wyoming, NY, United 
States : — The hair of a gentleman of American birth 
(whose name I suppress) began to turn grey when he was 
twenty years old, and in the couise of four or five years 
became perfectly white He is now seventy-five years 
old, and letains plenty of hair on his head His wife had 
dark hair, which, at the age of seventy, was only sprinkled 
with grey They bad four children, all daughters, now 
grown to womanhood The eldest daughter began to 
turn grey at about twenty, and her hair at thirty was per- 
fectly white. A second daughter began to be grey at the 
same age, and her hair is now almost while. The two 
remaining daughters have not inherited the peculiarity 
Two of ihC' maternal aunts of the father of tlic^e children 
"began to turn grey at an early age, so that by middle 
life their hair was white ” Hence the gentleman in ques- 
tion spoke of the change of colour of hib own hair as 
“a family peculiarity " 

Mr. Bishop has also given me a case of inheritance of 
another kind, namely, of a peculiarity which arose, as it 
appears, from an injury, accompanied by a diseased state 
of the part. This latter fact seems to be an important 
element in all such cases, as I have elsewhere en- 
deavoured to show A gentleman, when a boy, had the 
skin of both thumbs badly cracked from exposuie to cold, 
combined with some skin disease, flis thumbs swelled 
greatly, and remained in this state for a long time When 
they healed they were misshapen, and the nails ever after- 
wards were singularly narrow, short, and thick This 
gentleman had four children, of whom the eldest, Sarah, 
had both her thumbs and nails like her father’s , the third 
child, also a daughter, had one thumb similarly deformed. 
The two other children, a boy and girl, were normal The 
daughter, Sarah, had four children, of whom the eldest 
and the third, both daughters, had their two thumbs de- 
formed; the other two cbildFeiT,4a boy and girl, were 
normal. The great-grandchildren of this gentleman weie 
all normal. Mr. Bishop believes that the old gentleman 
was correct in attributing the state of his thumbs to cold 
aided by skin disease, u he positively asserted that his 


thumbs were not originally misshapen, and there was no 
record of any previous inherited tendency of the kind in 
his family. He had six brothers and sisters, who lived to 
have families, some of them very Urge families, and in 
none was there any trace of deformity in their thumbs 
Several more or less closely analogous cases have been 
recorded , but until within a recent period every one natu- 
rally felt much doubt whether the effects of a mutilation 
or injury were ever really inherited, as accidental coinci- 
dences would almost certainly occasionally occur The 
subject, however, now wears a totally different aspect, 
since Dr. Brown-S^quard’s famous experiments proving 
that guinca-pigs of the next generation were affcctcrl by 
operations on certain nerves Mr Eugtne Dupuy of San 
Francisco, California, has likewise found, as he informs 
me, that with these animals " lesions of nervc-tninks 
are almost invariably transmitted.” For instance, “the 
effects of sections of the cervical sympathetic on the 
eyes are reproduced in the young, also epilepsy (as 
desciibed by my eminent friend and master, Dr Brown- 
Sifquard) when induced by lesions of the sciatic nerve " 
Mr Dupuy has communicated to me a still more remark- 
able case of the transmitted effects on the brain from an 
injury to a nerve , but I do not feel at liberty to give 
this case, as Mr Dupuy intends to pursue his researches, 
and will, as I hope, publish the results 
July 13 CuAniEs Darwin 


VO/,CANOES 

Volcanoes what they are^ and what they Teach By 
John W Judd, FRS, Piofessoi of Geology in the 
Royal School of Mines (London C Kegan Paul 
and Co , 1881 ) 

O NK of ihe fathers of vulcanology in this country wa'i 
the late Mr Poulelt Srropc, m whose well-known 
treatise on Volcanoes, the subject of their cause and effect 
\ias for the first time discussed fiom a thoioiighly philo- 
sophical standpoint A great traveller and investigator 
himself, he strove to imbue younger geologists with his 
spirit, and when he became too old and infirm to undertake 
travel and research in distant countries, he directed some 
chosen disciples to prosecute his fa^ ounle lines of thought 
Prof Judd was one of these, .ind upon him has assuredly 
fallen the mantle, and a portion of the spirit of hi^ master 
His able papers on the study nf volcanoes, contributed to 
the Geological Mat^aswe^ arc well kno^\Ti to every vulcan- 
ologibt. He has iiavelled much ; he makes good use of 
both pen and pencil, and he ib an accurate observer Wc 
are glad that he has condensed his reading and research 
into a work, which becomes so widely distributed, both at 
home and abroad, as the volumes of the International 
Scientific Senes invariably do 

Before entering more minutely into a discussion of the 
work, we would venture to say tint among its few defects, 
that uhich strikes us most prominently is an insufficiency 
of logical sequence and method. The facts arc multi- 
tudinous , carefully selected, but not carefully ai ranged 
They require to be grouped ; to be classified, and each 
set of facts to be set in apposition to the generalisation 
which they tend to prove. It is indeed a useful ment.'il 
discipline for the reader to do this for himself, but unless 
he starts with some knowledge of the subject, and as the 
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possessor of a thoroughly methodical habit of mind, he 
can scarcely hope to arrange all the facts as they 
should be. 

After an introductory chapter on the genera] nature of 
the inquiry instituted in the succeeding chapters, the 
author discusses ‘'the nature of volcanic action." To 
illustrate this he takes the case of the ever-actlve volcano 
Strombolii first examined scientifically by Spallanzani in 
17S8, and by Mr. Judd m 1S74 It is a conical mountain 
rising 3090 feet above the sea, but the shore slopes to a 
depth of nearly 600 fathoms, hence the real height of the 
mountain from the bottom of the ocean exceeds 6000 feet. 
On the upper side of the crater a spot exists from which 
it 15 possible to look down upon the floor of the crater, 
and here may be seen apertures in which three classes of 
action take place From some high-pressurc steam is 
emitted in loud puffs , from others masses of molten lava 
well out , and in the third kind, a semi-liquid substance 
may be seen heaving up and down. Sometimes it rises 
as a kind of scum, swollen by the steam beneath it, and 
at last a gigantic bubble of molten lava filled with steam 
appears, and bursts , the impiisoncd steam then escapes, 
canying with it masses of the bubble high into the air. 
The author considers that all volcanic phenomena depend 
on these same conditions {a) cracks or apertures forming 
communication between the suiface and the interior of 
the earth , {b) highly heated matter beneath the surface , 
and (f) imprisoned water 

Animadverting on the common delusion that a volcano 
is a burning mountain, and that sulphur is the com- 
bustible, it IS shown that sulphur is the result and not 
the cause of volcanic action Common constituents of 
volcanic action are sulphurous acid and sulphuretted 
hydrogen, and when these come into contact, according 
to the author, " water and sulphuric acid are formed and 
a certain quantity of sulphur is set free ” It should be 
understood however that if the gabcs arc at all dry, as 
they sometimes are in the Solfataras of Knsuvik and clse- 
whercj water and sulphur are the sole products of the 
decomposition, while if moist, sulphur, water, and penta- 
tliionic acid are the first result 

If we examine the history of Vesuvius and other vol- 
canic centres which have been known from a remote 
antiquity, we are led to the following conclusions, as 
regards the frequency of outbursts . — ‘^(i) A long period 
of quiescence is generally followed by an eruption which 
15 either of long duration, or of great violence. (2) A' 
long-continued, or very violent eiuption is usually fol- 
lowed by a prolonged period of repose. (3) Feeble and 
short eruptions usually succeed one another at brief 
intervals (4) As a general rule, the violence of a great 
eruption is inversely proportional to its duration ” 

In the third chapter the author describes the products 
of volcanic action. In the account of Vulcano he has 
omitted to mention the very remarkable substance lately 
analysed by Prof. Cossa of Turin, which contains no 
few'cr than seven non-metals and eight metals, combined 
in the following forms —Arsenious sulphide, selenium 
sulphide, boric acid, ammonium chloride, lithium sul- 
phate, thallium alum, caesium alum, rubidium alum, and 
potassium alum. Bunsen's important division of all lavas 
into *' acid lavas'* and "basic lavas” is accepted, and the 
author admits an intermediate lava which contains from 


55/0 66 per cent, of silica. He divides lavas further into 
five great groups ; the Rhyolites, Trachytes, Andesites, 
Phonolites, and Basalts ; the first being aetd, the last 
basUf and the three others intermediate. An interesting 
account (illustrated by the frontispiece) is given of the 
microscopic examination of thin sections of rock, and the 
practicability of tracing by this means tlie passage from a 
glassy to a crystalline lava. It is shown that volcanic 
rocks having precisely the same chemical composition 
differ considerably in texture according as they are cooled 
slowly or rapidly. Thus gabbro, basalt, and trachyte are 
respectively the crystalline, lava, and glassy forms of the 
.same substance Some interesting details are given of 
the liquid cavities found in certain crystals, and of their 
contents. 

In the fourth chapter the distribution of materials 
ejected from volcanic vents is discussed In the account 
of "Pele’s Hair" — the long threads of lava blown out 
by high-pressure steam in Hawaii — the reader may be 
misled. The author speaks of it as " fllamentous vol- 
canic glass," and in the passage preceding it (p. 71) he is 
evidently discussing "glassy lavas" and " pumice," which 
have been ranged among the acid lavas. But on p 94 
the same lava of Kilauea is spoken of as a "basic lava," 
although before desenbed as a " molten glass," and pre- 
sumably acid in character, that is, containing from 66 to 
80 per cent of silica. But basalt is a basic lava, and by 
rapid cooling it may become a perfect glass, hence we 
I can understand how Pele's Hair may be described as 
I "filamentous glass," without belonging to the class of 
I acid lavas. 

In the following chapter an extremely interesting 
account of the dissection of volcanoes by denudation is 
given, and the subject is illustrated by some striking 
examples, among which wc may specially mention the 
plan of the volcano of Mull in the Inner Hebrides. In a 
past geological period this volcano was probably as large 
as Etna The Islaod of Skye is the basal wreck of 
another volcano of Tertiary limes, In the account of the 
formation of mineial veins the author has not alluded to 
Bunsen's surmise that the metallic copper found in the 
palagonite tuff of the Faroe Islands was reduced by vol- 
canic hydrogen from the chloride 

The sixth chapter treats of the parasitic cones which 
appear upon the flanks of great volcanoes, and herein we 
notice one or two errors. Thus on p. 162 we read, "Among 
the hundreds of parasitic cones which stud the flanks of 
Etna, there are some which are nearly 800 feet in height." 
There are however less than a hundred cones worthy 
of the name, the rest arc mere monticules, and of these 
we believe there arc over six hundred. Among the larger 
cones Monte Minardo is the largest, and it is 750 feet in 
height, but has undoubtedly been much higher. In Fig. 
63, P' 163, the outline of Etna, as seen from the Pal del 
Bove^ IS wrongly described The picture represents Etna 
as seen from Bronte, the opposite side of the mountain to 
the Val del Bove, It is taken from von Waltershausen's 
"Atlas des iEtna," and appears in Mr. Scrope’s book 
on Volcanoes, in which it is also wrongly described 
Occasionally we meet with hasty writing, particularly 
when the author Is firmly convinced of his statement 
Such small defects are easily remedied in the second 
edition. The following is an example of what we mean : 
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" That volcanoeB are thus built up along lines of fissure 
in the earth’s crust,, we have the most convincing proofs. 
Not only have such fissures been seen in actual course of 
formation at Vesuvius, Etna, and other active volcanoes, 
but a study of the volcanoes dissected by denudation 
affords the most convincing evidence of the same fact. 
The remarkable linear arrangement of volcanoes, which 
is conspicuous to the most superficial observer, is a very 
sinking evidence of the same fact.” A slight looseness 
of expression is also apparent when the author speaks of 
carbonic acid as a poisonous gas^ the fact being that the 
gas produces suffocation by spasmodically closing the 
glottis and without entering the lungs at all On the 
other hand, carbonic oxide, which has a direct and baneful 
action on the organism, may truly be described as a 
poisonous gas. 

In the account of Geysers the author, after stating that 
many attempts have been made to explain the mechanism 
by which the intermittent action of geysers is produced, 
remarks that probably no such explanation will cover all 
the varied phenomena exhibited by them ” Herein he 
does not even allude to Bunsen’s classical experiments on 
the action of geysers, which are generally accepted as 
furnishing conclusive proofs of the mechanics of these 
intermittent springs. 

A highly-instructive chapter discusses the number and 
distribution of volcanoes. In the second edition the map 
inserted at the beginning of Mr Scrope’s book might 
with advantage be introduced. 

Concluding chapters discuss the information furnished 
by volcanoes concerning the interior of the earth, and the 
attempts made to explain the causes of volcanic action 
In regard to this latter matter we are left as rr^uch in the 
dark as ever, and authors usually content themselves with 
stating the vanous hypotheses which have been proposed, 
leaving the reader to select that which he considers the 
most rational. 

Prof Judd's work is very instructive, and it will excite 
intense interest in the minds of many readers. Laid down 
upon the lines of Mr. Scrope’s book, it is less methodical, 
less philosophical, and to most people more readable A 
few things seem to us to be wanting, but probably the 
author has good reasons for their omission. Particularly 
we notice the absence of references to the labours of such 
men as Bunsen, von Waltershausen, Johnslrup, von 
Lasaulx, Steenstnip, Elie de Beaumont, and Tacchini. 
Iceland, the most marvellous country in the world from 
the volcanic point of view, is scarcely alluded to. And^ 
as we said above, it seems to us that we require some 
I'ovff to arrange and put in order the countless 6fAotofiiputu 
that are scattered throughout the pages. But even with- 
out this we cannot read the book attentively without 
feeling that we have acquired a great mass of information 
concerning phenomena which have occupied the attention 
of wise men from the earliest times. 

G F. Rodwell 


THE FIGURE OF THE EARTH 
Thi Figure of tho Earth . an Introduction to Geodesy, 
By Mansfield Merriman. (New York, 1881,) 

T he author of this volume baa already made his 
name known to us ai the writer of an excellent 
treatise on the Method of, Least Squares. The book 


belore us presents to the reader, who is supposed to have 
some little knowledge of Algebra and Geometry, an ex- 
planatory and historical sketch of the labours of geodesists 
from the earliest days We read in Chapter I. that 
Anaximander — a speculator in Geometry, Astronomy, and 
other sciences— concluded, from some reasons best known 
to himself, that the earth was a cylinder whose height is 
three times its diameter. There must have been some 
good reason for this idea, for we are told that Anaxa- 
goras held the same And it is scarcely to be wondered 
at that Plato originated some views of his own in the 
matter. 

Passing to comparatively modem times e have a de- 
tailed account of the measurement of a degree (in 1766-68) 
by Mason and Dixon along the boundary line between 
the states of Maryland and Delaware. This measure gave 
3947 miles as the radius of our supposed sphere. 

Then the Franco-Pcruvian expedition — circa 1736 — ol 
the Academicians MM, Bouguer and Lacondamine is 
briefly referred to (and here there is a misprint in the 
length of the base-line at Cotchesqui, which was 6274 
toises in length), their labours giving 3936 miles as the 
radius. Henceforth the earth, abandoning its claims to 
sphericity, and not escaping a temporary imputation of 
being egg-shaped, settles down into an oblate spheroid — 
the flgure generated by the revolution of an ellipse round 
its lesser axis 

Chapter II. treats of the method of determining the 
excentricity of tins spheroid As one measured arc will 
determine the radius of the sphencal earth, so two 
measured arcs determine the radii of the spheroidal earth, 
that is, if the two arcs differ considerably in latitude. 
The actual exccntncity is then calculated from the arc 
measured in Peru and that measured in Lapland Then, 
further, taking the arc measured in France and combining 
these three in pairs, three quite different values of the ex- 
centricity are obtained. Here enters a discord not yet 
resolved , and m fact all modem measurements show that 
the earth is not a true spheroid, for, combining the arcs 
in pairs, all kinds of values of the exccntncity present 
themselves. Then we fall back on the method of least 
squares, and grouping all the measurements into a unique 
calculation, we get a unique value of the excentricity, 
which may, with some show of reason, be called the most 
probable value A specimen of this mode of calculation 
applied to pendulum observations is given at page 52 ; 
and It may be noted in passing that the calculation would 
have been made both neater and simpler by writing 
S + 39 instead of S By inadvertence it is stated at page 
54 that pendulum observations give 1-288 5 as the earth’s 
ellipticity, and again at page 64, 1-289 is given as the re- 
sult of the same observations But these are the ellipti- 
cilies that were obtained previous to the very extensive 
pendulum work recently completed by General Walker in 
India. When these modern observations are taken into 
account the 1-289 is changed to 1-292 or [-293 
The earth then being no true spheroid, an attempt, 
described in Chapter 1 1 T., is made to ascertain whether 
it 15 an ellipsoid with three unequal axes Here but little 
better success is met with, and failing to establish for 
itself any fair name, the earth, like other pretenders, takes 
shelter under hard words, and in the concluding chapter 
of the book calls itself a geoid Here we are safe and 
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beyond controversy, for your geoid makes no pretensions 
eitcept to irregularity. 

The surface of the geoid is in fact at every point per- 
pendicular to the direction of gravity there. Thus the 
surface of the (unagilated) sea is a geoid, the surface of 
all lakes are portions of geoidal siirf^aces, nearly but not 
exactly parallel to that of the sea That particular 
geoidal surface vrhich represents the figure of the earth 
is the sea surface, which indeed is an old enough idea 
with a new name 

The work may be characterised as a fairly successful 
attempt to combine the advantages of a sncniitic and a 
popular treatment of its subject It docs not claim 
originality, and the mechanical theory of the earth's figure 
is not touched on, 

LETTERS TO THE EDITOR 

\Tht EdUor do€S not hold himstlf responsible for opinions expressed 
by his Lorrespondents Neither tan he undertake to return ^ 
or to correspond with the writers of rejected fiianustripts. 
No notice is taken of anonymous commumca/tons 
[The Editor urgently requests correspondents to keep their letters 
as short or possible^ 1 he presmre on his spate u so great 

that it IS impossible otherivise to ensure the appearance evt.n 
of commumcafiCTts containing interesting and ncici Jacts,] 

Special Solar Heat Radiations and their Earth felt 
EfTects 

I RCGitET if, by the wjru'; “lagging behind ” in my [rnper to 
Nature, vol xitiv P 150, I hive inadvertently mi nreprc&emcd 
the viewi of Prof Tiarti Smyth Had his papci bten only 
recently publi>hcd, I might have been able to [jlead ignorance ol 
itH coiitcnlSj but it one which was pubh'^hed m 1869, and 
which I have read several tunes in the belief that it contain<i lut 
only the but likewise the most complete cuutnbuliun to this 
braiuili of' knowledge 

Having made this Cimfes lun, let me now' in a \tiy woidh 
endeavour to render clear that which 1 intended to say 
Tile hypothesi*. adviicaled m the lectures to whi^h I'nif Smyth 
alludes was that which represents the sun as most powerful rthen 
it ha^i most spots on ib surface Nevenlieleii'i if wc lake ihe 
observati'jna of Prof Smyth, of Mr Stone, and of Dr Koppen, 
and bring them together, we arc led to think that perhaps on the 
whole we have highest temperatures about those times when 
there are fewest spots on the sun’'! surface 1 then emieavaurcd 
to bhow that such an experience was neverthelc s not mconsi>tcut 
with the hypothesis of increased sol ir heat during tifnc*! of most 
sun-'^pots. 

Again, if we lake rainfall, while we hnd that perhaps on the 
whole there is mo^t ram during times of maximum hun-sputs, 
yet there are certain stations which foim an cxtepinm to ihis 
rule Nor is this to be wondered at if we reflect that the dircc 
tion, ai well as the intensity, of the earth's convection currents 
must 1>e affected by solar variability, and bear in mind that local 
causes have a very puweiful influence upon rainfull Now this 
last remark applies to temperature as well 1 should therefore 
be prepared to hold, simply as a working hypothesis — 

I. That, on the whole, the temperature on land may be less at 
tmiBi of maximum than at times of minimum sun spoti 

2r l*haf, on the whole, the rainfall on land may be greater at 
times of manmum than at times of minimum sun-<^ots. 

3. That while a period of temperature and one of rarnfalL 
Goineiding with the sun-spot period will probably be found at 
most stations, nevertheless in individual localities the lurninff- 

S oinis of thc^e periods may vary considerably from the rule laid 
own in 1 and 2 

4, That the above order of phenomena is not inconsistent 
wibb the hypothesis that the sun u most powerful when there 
arc most spoil on its surface. 

In conclu'ion permit me cordially to assent to the remarks of 
Prof' iSmyth about the possibility of rapid outbreaks of solar 
heal being responded to by the earth ; it may be only a few 
hoosi afterward^ Hi Madeiri observations are of great 
interest to thow w la'll like ouritclve'^, bJicve that the bond 
between the sun and the earth la more intima'e and sympathetic 
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formal in its nature than that which the older gencra- 
IMHf oitronomers have been aocuitomed to imagine. 
^^^Queen’s Road, Bays water Balfour Stewart 

How CO Prevent Drowning 

I OBSKRVfi. several letters in Nature, vol, xxiv pp. lol and 
126, on floating as a meaim of preventing drowning, but I do 
not think tbe last word h yet ^aid on ibis subject. 1 fully agree 
with Dr Dudgeon thit no rules for preventing drowning are of 
any practical value, and aUo with Mr. Hill and Dr Dudgeon 
that those who can float are the rare exceptions According to 
my obfervatinn not one in ten, 111 fact T might say hardly one in 
loo even, of go^id hXMinmcrs can float in fresh water 111 any 
U'icful fashion, f e , lying motionless on tbe water and breathing 
easily The obvious reason is that the human b^dy m the 
natural condition, i.e., with the lungs half inflated, is speciflcally 
heavier than water. Many persons say they cm float, but in 
most cases they either inflate the lungs and hold the breath, or 
else they make slight movements of the hands 

But Dr Dudgeon is wrong in supposing that tbe exceptions 
are all fat men. I am myself a case in point. I am slender 
almost to mcagrene<;s, and yet 1 float easily, Fiom boyhood I 
have been fond of all athletic sports, and cs;iccially I am a prac- 
tised and expert swimmer 1 bwim almost as easily as I walk, I 
float even in fresh sKater with the utmost ease, and for any length 
of time, breathing lueanwhilc naturally. While floating, the 
whole face, a large area on the chest, a small spot on the 
kneei, and the tips of the tries are above the surface Breathing 
causes the body to rise and fall gently, so that the exposed areas 
of the face and cheat increase and dimmish alternately. 

It IS evident therefore that the cases of persons who can 
really float are of two kinds, viz , (l) 'Ihose viho are very fat, 
and (2) slender persons with very small liones and proportion- 
ately large lungs, 'ihis latter is my case. I never knew a 
heavy, muscular, large boned man without excess of fat viho 
could float. Such men make powerful suimmcra, but arc less 
easy and graceful in tbe water than thc)^e who are slenderer 
Berkeley, Caliromia, June 27 Joseph Le Conte 

Optical Phenomenon 

I INCLOSE copies of photographs from two negatives (as you 
may Hcc by looking at the point'' stereoscopic'xUy) of the Cyclopean 
gallery at liryns, for the sake of calling attention to the optical 
phenomenon shown in it The gallery is very dark, Ihe only 
light entering iL by the nano \v entrance and cicvices between 
the rocks At the extreme end of the gallery is an opening to 
the sky large enough to put one’s hand through In the photo- 
graph thi'. 13 shown as a nucleus by a black sjieck surrounded by 
bright light, around which appeals a dark circle, which again is 
encircled by a halo as perfectly rendered as one can sec that 
around the moon at times The dark nnclciis is larger in the 
negative which had the longest exposure (the irreralar lights 
around arc only the light falling on the stones from bide openings 
not visible), Ihcre was no buth phenomenon recogni'.ablc to 
the nakeil eye 

The exposure') were 2 $ and 15 mm. wnth the full opening of 
the Ross “ portable " lens and a gelatine plate, 

Athens July 3 W, J, Stillman 

[The photographs quite bear out Mr. Stillman’s btatemcnls. 
—Ed ] 

ImplenientB at Acton 

In reply to the Utter of Mr. WorthingLon G Smith (Nature, 
vol. XXIV. p, 141), the Palsollihic implements at Acton 1 found 
in a gravel pit on the hill we t of the North London Railway, 
and from spread grave] which woa local. Those 1 obfained at 
Hanunenmith occurred In gravel raised on a piece of ground 
(Mr, Butt's) south of Great Church Lane, wnere building is 
going on. They consisted of a hollow scraper, dnll, &c,, which 
1 readily found j but the implements here seem ruder than at 
Acton, and less easy of detection, I also found impleinenti In 
gravel raised from the foundations of the neighbouring homes, 
which had been spread on some newly-made roads south of 
Shepherd's Budi, between the Uxbridge Road and Addison 
Road StatioDL 1 see no reason for supposing that the imple- 
mcnti here or at Hammersmith occur under diffierent conditions 
from those at Acton. 
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1 exAmuied carefully, ^ome weelts a|^o, some eatensif^^lt^p 
of niid and p-avel raided on the premiies of the 
Company on the rijfht acmes the Jlammersmith Su«ipeflnoll- 
biidgc, but found no worked hints. The i^ravel here may be of | 
more recent depo<iUion, | 

With regard to the Neulithic implementi 1 f Actoitj I am 
interested to hear that Mr Woithingtoi Smith ih ramiliar Nvith 
them, and that there arc specimens m the Pitt- Rivers Collection 
My letter nevertheless mil have done ^ood 111 making their 
occurrence more generally knowu, 

Ab regards the quartzite pebble, if more are found on the fields 
about Acton it will tend lo '■how that tliey have served the same 
pur|X)se as those m Stmth-IilHst Devon, and that ihty have been 
brought from a region where specimens adapted for missiles i 
would be found in nhundance, vir ihe south-west coast, as gra>el 
sections and gravel pits were not acces'-ible in Neolithic time^, ' 
nor would they have proved adtquatc arsenals Hut if the pebble 1 
1 found at Acton were accidentally derived from the Middle'- ex 
gravel (which contains a conMileraljic quantity of Midland Hunter 1 
material),'. It is reuiarkable that n selection should have lieen | 
made so well calculated to deceive a Devonshire iicolithulogi'^t , 
July 19 SilncerGio Percevai. I 


bands of an incandescent compound gas Tnc researches 
of M. Hasselberg tend to assiindate these bands to those 
of a carburet of hydiogen, probably acetjlene Besides 
these bands one i>ecs throughout the strip formed by the 
light of the nucleus other protuberin'-es very short, and 
[ paler, which seem to indicate, in the hotter and more 
I luminous parts of the comet, nn incandescent atmosphere 
of moie complex constitution. 

“When the slit of the spectroscope is passed over the 
comet, starting from the head, one finds the three bands 
all round the nucleus, at neail) the same distance from 
all the sides They disappear in the tad propeily so- 
called, the very pale spectrum of which slluis lo be 
continuous Thus only the nebulosity suirounding the 
nurleus tonLains incandescent gases 'Ihe light of the 
tad comes to us from a pulveiiilent matter, luminous, or 
simply illuminated Such are the data of spcctioscopy 
‘*Thc polaiiscopic exainmalion of the cornel’s light com- 
pletes these fiist results I used, as polaiiscope, a quartz 
plate pei pend uulai to the axis, giving the sensible tint, 
and a cloiible-icfr.iciing prism, phetd between a collima- 
toi and an obsciving lelejcnpe, in place of the prism of 


Lightning 

AiiQUT 10 a m. of the 6lh nisiant two of ihc labourers on thi>% \ 
farm w^erc sitting on the ground (unh iheir backs against a 
clover bayslock and iheir facts lowaid'i the north, having in 
front of them and on their left a v ood) engaged in eating iheir 
lunch. It had been rn in in:; and thundering for about hdf an 
hour, but not heavily, until suddenly — in Ihe words of one of 
the men — "a flash of lightning came n^ht at us as if it were 
■'hot nut of a gun ” Tins man had his knife up to lijs mouih at 
the time 111 the act of cnting, and he de^ciibcs his sensation as a 
feeling of nausea in his throat aitd chest, and also that both he 
and his companion felt an actnal push aminst their shoulders 
which swayed and shook ihem to a coa^iderahlc extent from the 
direction of the fla'-h The other man was blinded for about 
five minutes, and they were both much dazed for some time 
Also they both dc cnlic having lieaid a harp whiz sumewhat 
resembling the quick escape uf steam from an escape valve ( n 
an engine i'ortwo days afiei they both siifTcred from severe 
headache. A, Hall, JUN. 

Filstone Hall, Shoreham, Kent, July 11 


THE COMET 

TN a paper read to the Pans Academy on the lith 
mst , giving furthei observations on comet b 1S81, 
M Wolf says - 

"'Ihe analysis of the light of the comet furnishes data 
as to the constitution of that body, which it is important 
to consider before starting any hypothesis as to its 
-nature and mode of evolution 

" I have examined the spectrum of the comet, both 
with a highly dispersive spectroscope mounted on the 
Foucault telescope of o 40 m aperture, and with a smaller 
instrument, mounted on the telescope of 1 20m , giving 
therefore a very large quantity of light This spectrum 
IS triple, one sees (1) a continuous spectrum, broad, but 
very pale, visible in all the regions of the comet , (2) a 
continuous spectrum nearly linear, and very bright, given 
by the nucleus , (3) the spectrum of three bands, yellow, 
green^ and blue, characteristic of the light of all comets 
examined hitherto. 1 have never been able to see the 
violet band. 

"The continuous spectrum of the nucleus indicates the 
existence of solid or liquid matter, luminous of itself or 
by reflection I have suspected in the strip some dark 
iDtermptions, especially m the region near D, without 
bang able to determine their position. The presence, 
of these dark lines, demonstrated by Dr. Huggms’ photo- '1 
graphs, denotes a reflected light, which can be no other 
than that of the sun. 

"The nebulosity which foima the head of the comet 
gives, besides the continuous pale spectrum, the bright 


a dll cct- vision spec Iroscopc The two images of the 
nucleus and the ncbulosily siiiiounding it aie projected, 
will separate, on the cominun part of the field formed by 
the bad ground of the sky , this is the process indicated 
long ago by M Praziiiowski foi chininatmg atmospheric 
polaiisation Under these conditions the nucleus and 
the nebulosity appear both distinctly polarised m the 
median plane of the tad, consequently m the plane pass- 
ing thiough the sun Heic then, at least in all paits of 
the nebulosity round the nucleus, wc have ic flee ted light 
coming fiom the sun, and a non gaseous matter possessed 
of reflecting power. I have h.id this important rc'-ult 
verified by my assistant, M (lucnaiic, and by several 
students m the Ob^ervatuiy 

" This process, so sensitive, cv idcntly cannot serve for 
the tad, which occupies the whole held of vision, and does 
not moreover present very di'»tinct limits I have vainly 
tried other polanscopes — S avail’s, for example It would 
be very difhcLiU besides to separate here the real polarisa- 
tion of the tail from ihU of the atmosphere. 

" In proportion as the light of the comet is diminished, 
the spec trum of the nucleus bLComcs paler , its colours, 
well pronounced on the earlier d.iys, arc no longer seen 
except on the side of the red , the bright bands retain 
their brighti css. The green band is alw.iys distinctly 
limited in the less lefrangible part It will be interesting 
lo know whether the comet, reduced to telescopic bright- 
ness, will at the same lime have its light reduced to that 
of an atmosphere purely gaseous 

"On June 29, at 5h 49m sideical time, during my 
polanscopic observation^^, a siTiiill star was found m the 
nebulosity, at a very shoit distance from the nucleus. Its 
image had not undergone any (bange, either uf brightness 
or of form 

At the same seance M. Thollon communicated a note of 
spectroscopic observations of the comet as follows — 
'‘These observations were made with a direct-vision 
spectroscope which MM Henry of the Obseivatory wore 
good enough lo lend me The dispersion is that of an 
ordinary prism. A micrometer cye-piecc, with point, giving 
i-20oth of a millimetre, enables one to make measure- 
ments of very high precision 

“ In the night of June 24 I made my first observations 
and measurements. The nucleus presented then a very 
brilliant continuous spectrum, on which no trace of bands 
could be dl^tlngulshed On the violet side it extended 
beyond the line G The parts next the nucleus likevuse 
gave a continuous specfriim, on uhich the bands were 
still invisible ; they only appeared a little furthei on and 
faintly In the continuous spectrum I have thought 1 

K erceived several times a very complicated system of dark 
nes, and occasionally 1 believed I saw in the spcctium 
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bright parts having the aspect of short lines, not occupying 
the whole width of the Bpectrum This was perhaps 
merely a result of fatigue of the eyes ; these phenomena 
were only produced during the first two nights. 

" It appeared to me important to follow the modifica- 
tions the spectrum might undergo as the comet went awav 
from the lun. These modifications were produced with 
perfect distinctness. In the spectrum of the nucleus the 
violet radiations were extinguished first. About June 30 
the most refrangible part, commencing with the green 
band (X « 516), had sensibly lost its brightness and 
became invisible in the region G, while the yellow and 
red appeared to me as bright as on the first day. The 
bands, masked at first by the brightness of the con- 
tinuous spectrum, became each day more visible in the 
neighbourhood of the nucleus, and during the night of 
July I they were perfectly distinguished on the nucleus 
Itself 

'‘The measurements successively made of the bands of 
the comet and of those of the alcohol fiame led me to 
conclude the identity of the two spectra. The green band 
however, the most brilliant, seemed a little more refracted 
in the comet than in the fiame To submit this matter to 
a decisive test, a total rcfiection-prism was adjusted on 
the slit so as to cover half of it, On placing the two 
spectra together I observed that they were strikingly 
similar when they had the same brightness, but that the 
green band appeared indeed more refracted in the comet 
when the spectrum of the fiame was more brilliant. The 
comparison made directly between the two spectra, and 
the perfect coincidence of the bands, dispense with the 
necessity of giving numbers furnished by my micrometric 
measurements They would not add anything to the 
certainty of the result 

“As to the violet band, jt has not been possible for me 
to see It in a certain manner, even using a very small 
dispersion and a very small ocular enlargement There 
is not in this fact anything surprising, if we take account 
of atmospheric absorption and of variations of brightness 
undergone by the violet band, when the experimental 
conditions are vaned We know that m the ordinary 
fiame of alcohol it is very brilliant ; but if this flame be 
cooled by means of several folds of metallic sheeting, it 
becomes very weak and tends to disappear, while the 
other bands sensibly retain their habitual aspect. 

“ Continuing my observations till the present, I have 
fo,und the continuous spectrum of the nucleus dimmish 
piogreBsively in brightness and extent, especially on the 
violet side At present it has the aspect of a thin lumi- 
nous thread, hardly passing beyond the line F. The 
bands, on the other nand, seem to have retained their 
intensity in the head of the comet. In the tail, and to a 
distance from the nucleus equal to twice or thrice the 
diameter of the head, they are still seen, but very faintly. 
Further on one sees only a continuous spectrum due 
perhaps to the light of the moon diffused by the haze, 
pretty thick during the last nights of observation, 

“ It seems to result from this that the cometary mass is 
formed in part of an incandescent gas, characterised by 
the spectrum of bands, and in part of solid or liquid 
matter, likewise incandescent, but in a state of extreme 
division, emitting a white light which belongs to it, and 
capable of reflecting in a certain proportion the light it 
receives from the sun. All the spectroscopic observa- 
tions hitherto made on comets indicate the existence of 
carbon in the gases producing the band-spectrum. Dr. 
Huggins has given this conclusion a striking demon- 
stration by showing, with photography, the existence of 
two bands of carbon in the ultra-violet spectrum of the 
comet. 

“ 1 bave the honour to submit to the Academy three 
drawinp representing (1) the spectrum of the alcohol 
flame, (2) the spectrum of the comet during the night of 
June 24f and (3} the same spectrum on July i." 


WIDTH OF MR, RUTHERFURHS RULINGS 

the direction of C. P. Patterson, the Superintendent 
of the U.S. Coast and Geodetic Survey, 1 have long 
been engaged in the precise measurement of a wave- 
length of light, in order to obtain a check upon the secular 
molecular changes of metallic bars used as standards ot 
length In advance of the publication of this work it 
may be useful to say I have found that the closest-ruled 
diffraction-plates by Mr. Lewis Rutherfurd have a mean 
width of ruling which varies in different specimens from 
68078 to 6S0S2 lines to the decimetre, at 70° F. There is 
a solar spectral line, well suited for precise observation, 
whose minimum deviation with one of Mr. Rutherford's 
plates in the spectrum of the second order with the closest 
ruled plates is 45° 01' 56" at 70° F. I would propose that 
this line be adopted as a standard of reference by such 
observers of wave-lengths as desire to escape the arduous 
operation of measuring the mean width of their rulings ; 
for by means of the measures which are shortly to be 
published it will be possible to deduce from the minimum 
deviation of this line produced by any given gitter, the 
mein width of that gitter, and consequently the wave- 
length of any other line whose deviation nas been observed 
with It. The accuracy of this method will greatly exceed 
that of assuming Angstrom’s measures to be correct. The 
wave-length of the Ime in question (still subject to some 
corrections which may be considerable) is 5624825. 
Angstrom gives 562336 C. S Peirce 


CITY AND GUILDS OF LONDON INSTITUTE 

TT would seem as if at last, after long years of waiting, 
^ there were some hope that the views which for the 
last quarter of a century have been so persistently advo- 
cated touching technical education, were about to bring 
forth more fruit in London. 

In season and out of season, since the note was first 
sounded by the late Prince Consort, one far-seeing advo- 
cate after another, and among these we must specially 
name Mr Samuclson, Mr Mundella, and Sir Henry Cole, 
have cried in the wilderness touching the need of more 
scientific instruction. At last it does seem as if there is 
an awakening, as if a part of the idea was realised in the 
Institute, the foundation-stone of which was laid at South 
Kensington on Monday by the Prince of Wales. No 
doubt in the building which has been begun a national 
school of science, theoretical and applied, worthy of a 
country like ours, may grow up. Mr Mundella will 
rejoice that at last he has an opportunity of carrying 
out with something like adequacy &e views on education 
of which he has been so long a strenuous advocate. We 
hope next week to give a detailed description and illustra- 
tion of the new building ; and meanwhile wdl content 
ourselves with briefly refemng to what took place on 
Monday 

The company present to receive the Prince of Wales 
was large and distinguished, including many eminent 
men of science. The Lord Chancellor, as Chairman of 
the Institute, addressed the Prince, expressing the gratifi- 
cation of the Council that His Royal Highness had 
consented to become president. The Lord Chancellor 
then traced the growth of the Institute and the efforts of 
the City Guilds to improve the technical education of the 
country 

Since July of last year," the Lord Chancellor said, 
'^the' date of the incorporation of the Institute, its 
work has satisfactorily increased, and the Council have 
a lively and grateful recollection of the assistance and 
encouragement afforded to them by His Royal Highness. 
Prince Leopold, Duke of Albany, who in May lut Lua 
the foundation-stone of the Fininury Technical College 
a college that has been established by this Institute, ana 
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whichi when erected, will be the first building in the 
metropolis exclusively devoted to technical teaching 
Pending the completion of the Finsbury College, in- 
struction is being given to a large and increasing number 
of artisan students in some of the applications of chemical 
science to manufactures and industrial operationSj and 
also in that new and widely opening field of labour and 
invention — the application of electrical science to the 
transmission and conservation of energy. Instruction 
will also be provided in that college, when finished, 
for those who are engaged in various handicraft 
trades, and it is hoped that this kind of teaching, 
which IS gradually taking the place of apprenticeship 
in France, Germany, and Sweden, will help in this country 
to supplement, without supplanting, workshop training 
The Institute is also endeavouring to advance technical 
education in a large number of towns in the United 
Kingdom by holding annual examinations m technology, 
and by encouraging, m connection with these examina- 
tions, the formation of evening classes for artisans, by 
assisting in the payment of teachers of technical subjects 
Dunng the early part of the present year more than 
eighty such classes were in operation, and it is s.itisfac- 
tory to know that the number of candidates recently ex- 
amined by the Institute in different branches of techno 
logy was 1563 as compared with S16 in the previous 
year. But it is to the Central Institution,” the Lord 
Chancellor went on to say, the first supporting 
pillar of which your Royal Highness has graciously con- 
sented to set this day, that the Council look to crown 
their endeavours and give unanimity to all their efforts. 
In this college, from which tlie entire work of the Insti- 
tute will be directed, instruction of a higher and more 
advanced character will be given, adapted to the wants of 
those who will be engaged in professional or commercial 
pursuits, in which a knowledge of some branch of mecha- 
nics, physics, or chemistry in its practical application will 
be found not only serviceable but almost indispensable 
The building when completed will be supplied with labo- 
ratories, m which the most delicate operations can be 
earned on, with workshops in which the various branches 
of mechanical and electrical engineering will be taught, 
with studios in which applied art may be practised, and 
with a lecture-hall, theatres, and class-rooms in which the 
principles of science will be explained. Here, it is antici- 
pated, will receive their professional training the sons of 
manufacturers, many of whom have hitherto been com- 
pelled to pursue their studies abroad — in Germany, in 
Switzerland, in France, or in America, in all which 
countries, for some time past, technical colleges, such 
as this Central Institution is intended to be, have 
already flourished. Here it is expected that arti- 
sans who have shown merit and have won dis- 
tinction at the branch or provincial colleges will 
complete the training which may qualify them to act as 
managers and superintendents of works, Some of these, 
it is hoped, will obtain their education in this college by 
means of scholarships to be established by the Institute 
itielf, possibly by provincial colleges, trade societies, or 
other public bodies, or by private individuals who may be 
interested in the promotion of technical education. And 
here it is anticipated will be trained that body of technical 
teachers, of whom there is m England at the present 
moment so gieat a need, who will carry with them from 
this college into the manufacturing centres, to be there 
imparted to other students, a knowledge of the theory and 
the practice of various craus and industries This insti- 
tution will not be established as a rival to any other exist- 
ing seat of learning ; least of all tp the excellent schools 
situated in this neighbourhood, whibhfor some years past 
have been the means of offering to hundreds of young 
men and women a knowledge of the principles of science 
and art. The aim of this institution will be to supplement 
the teaching of those schools by giving instruction in the 


practical application of science and art to the trades and 
industries of the country, and by cultivating and en- 
deavouring to stimulate inventive genius It is therefore 
hoped and anticipated that the sister institutions, repre- 
senting pure and applied science, mil work in harmony 
with each other, forming an alliance, the effect of which will 
be to raise the intellectual status and to improve the techni- 
cal knowledge and practical skill of the working classes of 
this country, and so to increase its industrial prosperity. 
It gives me great pleasure to be enabled to add that it 
has seemed nt to Her Maj'esty to recognise on this occa- 
sion the eminent services of Mr. Rramivcll, the indefatig- 
able chairman of the executive committee of the institu- 
tion, by signifying Her Majesty’s gracious intention of 
conferring upon that gentleman the honour of knighthood 
It is anticipated that the cost of this building, when fully 
equipped with the apparatus and appliances needful for 
technical instruction, will not fall far short of 75,000/. Of 
this sum 31,000/. has been aircad subscribed by the wor- 
shipful companies of Fishmongers, Goldsmiths, Cloth- 
workers, and Cordwainers; the grant of the Drapers’ 
Company having been appropriated to the Finsbury Col- 
lege , and it is expected that about 24,000/ will be saved 
from the annual income of the Institute during the building 
of this college. The Council therefore, after paying the 
amount which is due, will have at their disposal only an 
estimated sum of about 55,000/, and they look to the 
liberality of the Livery Companies, both of those who 
have and of those who have not as yet subscribed to the 
funds of the Institute, to make good the balance of 
20,000/, so that the building of this college may be com- 
pleted at once and as a whole, in strict accordance with 
' the plans ” 

I The Prince of Wales in reply made some forcible and 
sensible remarks on the necessity to this country of im- 
I proved technical education — education in things as con- 
‘ trasied with woids — if wc are to keep oui place among the 
I other mdu.stnal nations “(Uher nations,” the Prince 
said, which did not possess in such abundance as Great 
Britain CQal, the source of power, and iron, the essence of 
strength, compensated for the want of law material by 
the technical education ot their industrial classes, and 
this country has therefore seen manufactures springing 
up everywhere guided by the trained intelligence thus 
created. Both in Europe and m America technical col- 
leges for teaching, not the practice, but the pnnciples of 
science and art involved in particular industries, had been 
organised in nil the leading cenlres of industry Fnglniid 
15 now thoroughly aware of the necessity for supplementing 
her educational institutions by colleges of a like nature ” 
The new building, the Prince remarked, will be of consi- 
derable benefit to the whole kingdom, not only as an 
example of the Institute devoting itself to technical 
training, but as a focus likewise for uniting the different 
technical schools in the metropolis already in existence, and 
as a central establishment also to which promising stuaents 
from the provinces may, by the aid of scholarships, be brought 
to benefit by the superior instruction which London can com- 
mand. The Prince peminded his audience that the realisa- 
tionoF the idea of such a college was one of themost chenshed 
objects which his father had in view. ” It is to me,” the 
Frmce stated, ”a peculiar pleasure that the Commis- 
sioners of the Exhibition, of which 1 am the president, 
have been able to conlnbute to your present important 
undertaking, by giving to you the ground upon which the 
present college is to erected with a sufficient reserve of 
land to insure its future development. By consenting at 
your request to become the president of this institute I 
hope it may be in my power to benefit the good work, 
and that our joint exertions, aided, 1 trust, by the con- 
tinued liberality of the City and Guilds of London, may 
prove to be an example to the rest of the country to train 
the intelligence of industrial communities, so tluit, with 
the increasing competition of the world, England may 
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reUtm her proud preeminence as a manufacturing 
nation/' Among the articles deposited m the stone 
were copies oF the Times ^ Nature^ and the City Press \ 


NOTES 

Thb Graliam medal, instituted 111 conneoLion with the rhilo< 
sophical Society of (ilasijoiV (Chejiical Sc^^tion), for the en- 
GOurogeiuent of chemical ics-ordij and open to competition to 
all chemists, has, on the recoimientlaiion of Prof Williamson, 
F.U.S., the adjiidicat ir in llie coinpetiii m, been awarded to 
Mr James Macicar, K C S , F I C , for a paper entitled "Some 
Reaearuhes on the Reaction^ involved 111 the Leblanc Process of 
Alkali Manufacture " 

Thk fifiy-foirth meetin;T of the Ge.man Association of Natu- 
ralists and Phy.siLians will beheld at S.il/burgon September 18 24 
next From the list of aiUrLsscs w c note the following — Dr. von 
Pettenkofer (Munich), on the soil and its counection vi'ith the health 
of man; Herr Meyneit (Vienna), on the laws which govein hum in 
thoughts and BClionii , Dr. von Oppolzer (Vienna), on the ques- 
tion . Is Newton's law of gravitation sunficient for the explana- 
tion of the motion of heavenly bo lieii, and arc there rea-oiis to 
designate it only as approximately true ? Kfeir Mach (Prague), 
on natural history teaching. All tliehc addre^>cs (besides one by 
Herr Weismnnn (Freiliuig-im-Uresgiu), the faubject of which js 
not yet fixed) w-ill be delivered at the general meetings. For 
the enterlainineiit of visituis •^ufficieiit prepaiaLioni> will be made, 
tne prograuiiue cuimiraLct social gatheiings, concert:), and 
excursions into the chaiining neighbourhood of Salzburg. 

Tnit German Society for Anthropology, Ethnology, and Pre- 
historic Reseaich will meet this year at Hnti'-bon on August 
8‘10 next The programme of the meeting i-. a very varied one. 
In the first place the membeis will vi^iL the curiosities and col 
lections of the ancient ci'y itself and the numerous Uo nan anti- 
quities in the nei 'hbiinilv)fid At llic Roman nccropoll^ n'ai 
Knmpfiiitihl some cxcava'i nis will be midt Addresses will 
be delivcrul on the Rnimn period in Geriinny, nn the pciiod 
of serial luiubs, un the pie-Roii.ui metal age, on the s^onc 
jiciiod, and on anlbiupulHgiLal qiiesli ms generally. 

On Saturday the Pnuce of Walts optned, at South Ken- 
sington, the Intel nati nal Medical and Sanitary Exhibili m 
which is being held lu cu inccti m w ilh the f nllicuming Medi- 
cal Congre-s Up to the )<]esent nearly 2^00 meuibcia of the 
medical profea loii have signified Llicir inienti >11 uf aPuidmg the 
Congiess, 

At the Annual Geiural Meeting of the Society oF Aits 
medals were awarded as foil )ws for papeis read at tlu niettings 
of the Society . — Prof. A. (iiahain Hell, K. P. Ldwaids (o'" the 
Trinity HoU'-e), Mr Alex Siemens, Sir Birtle Frere, Mr J, Y 
linchiJian, Prjf. Perry, Sir Richard Temple, and Mr. J M. 
Miclean. 

Among recent vabiilde addition^ of models oF ships to ibc col- 
lection now beiug exhibited in the galleries south of the Royal 
II trlicullura] Cbijileiiii ib a v\)ioIc m <del of the Livadta^ showing 
in minialuie all the diMi's of that mded y.iclit. it 1^ lent by 
the IjuiLdern, Messrs. John lilldei niid Lo ihe London and 
Glasgow Shipbuildiiig'aiid Engineering Company have lent half- 
block modeU of three of Lhcir steam -hips, and by an ingenious 
use of mirrors in mounting these llie whole of each vessel is 
represented, and fore and aft views can be conveniently studied. 
There ore many other admirable mjdels. 

The geological dis'nbution of endei ic goitre m England hu 
Men made the subject of a receni' paper by Prof. Lebour of 
Newcojtle. lie show^ that there is on the while a striking 


sameneiB in the distribution in this counti7 and in France, when 
Dr. de St. Lager of Lyons has fully Investigated the facts. 
One important point only he considers to be established as 
cojiinon to those rocks on which goitre does not occur — the 
absence of limestone together with that of mclaliic impurities. 
In both countries the rocks which support most goitre are such 
lU arc b )Lh calcareous and metalliferous. But there are plenty 
of facts to show that mctalhrerous impuriLie!i alone cannot be 
credited with the origin of the disease, else the Devoumn and 
the granite w'ould surely not be free fro 11 it Neither will the 
ab^'Cnce of limestone alone be siirficieut to check the growth of 
the disease, else the lignitifcruus beds of France and the ferru- 
gin )us sands of the Weald would n )t support it (Dr. de St. 
Lager’s conclusion is that endemic guStic comcides with metalli- 
ferous deposit', iron pyrites being in the firrit rink ) 

The Handbook of the Vertebra' e Fauiu of the County of York, 
by W. E Clai ke and W. 1 ). Roebuck, the secretaries of the 
Vorkshiie Naturalists’ Union, la expected to appear about the 
beginning of August 1 he work will show what species ore, or 
have been, within Instoiical periods, found in Yorkshire The 
authors are e tabled lo cnumLiate, as such, 508 speciei out of a 
total British list of 756, a fauna superior in numerical extent to 
that of any other county in the British Isles The list includes 
46 mammals, more than 300 hird^ (doubtful species being ex- 
cluded), 12 lepliles and ainphihiaris, and upwards of 150 fishes. 
For comparison, the Britibh species mt found m Yorkshire are 
abo enumerated Applicatiun should be made to the ahove- 
naincd gentlemen, 9, Commeruial Buildings, Park Row, Leeds. 

The Marine cxcuision of the Birmingham Natural History and 
Microscopical Society to Oban Lhii year, which extende I from 
July I Lo July 12, proved a great success, and fully answered the 
expeclalions of its promolern. 7 'hirty-t wo Meuibcrs joined the 
excursion, including Dr Thomas Wn^ht, I'.R b , the President 
of the Midland Union ofKatuial History Societies, and Mr, E. 
1). Hamel, F.x President of the Tamworih Natural History 
.Society d'licFL were also several ladies, A little steamer — the 
CurU-iV — >f about twcnly-fivc tuns buithcn, was chartered for a 
neck Dredging ojicrali ni we e cairied on diuly m the B-iy of 
Oiiaii and the neighbouiliood in deptlis viryiiig from fifteen to 
fifty fathom'., under I lie siipcnnlenderiLe of Mr Edmund Tonks, 
B.C S , and Mr. W. R llugliLs, F.L S A most intere ding 
and beautiful cdlecLioii of animals was taken Ihe speci- 
mens included fine examples of the Alcyouanan soophytcs. The 
l^Lhinoderuis embraced many genera frnn AntedQn \Coniatula\ 
ilirough the group lo Hohthuita The Mollusca were not very 
numerou-, but they included several rare forms. A few in- 
tere-ting fi'hcs were taken, including the Lump-Sucker, llie 
sjiecimena will be examined by (ipecialists and reported to the 
Society 111 due coiir’sc. Those Memheri who did not engage in 
the dredgings had good opportunities of bolanising and geolo- 
gising, the indefatigable honjrary secretary, Mr, Morley, having 
ai ranged a senes of excursuns Lo the principal places of interest 
111 the dHtrict. On Sunday evenuigi July 3 and July 10, Dr. 
Wright also gave by request addresses '* On the Ba'-aUic Forma- 
ti ms of SlalTa and Iona," and *' On GUciation," which afforded 
gicat giatification to the Members In the evenings demonstra- 
Horn were given by the micro' cope and otherwise on the more 
interesting forms of life taken, by Prof Jlridgc, Mr W. P. 
Marihallj Mr. W R. Hughes, and Mr. G. W. Tail. By the 
courtesy of Mr K, II. Scott, of the Meteorological Office, tele* 
grams were received daily, giving the weathei forecasts for the 
morrow, which enabled the members to make their irrange- 
meDti, At the termination of the excursion votes of ihaalu were 
accorded to the leaders of the party, who rendered aisistuoe in 
various ways, and a resolution was passed selecting the Channel 
Idands as the place for the next marine excursion. 
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TuE GcruiaaOoveriimeDt bai been requeHted by muy cmineat 
hydrologiili to eiitabliih a hydrological ** Rcichs-CenlralitcUe ’ 
They consider hydrological researches extcading over the whole 
Empire necesaary for the general welfare with regard to the 
utU^tion of water and for the general protection of arable lands 
against Aoods and inundation<^. As thebe researches ^ould 
necessarily often be combined with meteorological observationSp 
it Is proposed to connect the Hydrological Office with the Meteo- 
rological Central Office The work would have tohedoncjirii ci- 
pally by hydrologists and mcteoroIogidSp but the stall iiould 
have to compribe geologist^ agncalLuiids and forest-rangers. 

TiI£ news that in the Pastoral Moor of Dejbjeig (tlislrict of 
Riokjobing, Jutland) a carnage of the fourth or fifth centmy has 
been discovered, canses great beni^ation in archaeol igical circles 
At the beginning of this year the Museum of Northern Antiqui- 
ties of Copenhagen received several broii/es uhich had been 
found m the moor in question, uhich unquc^tionalily had 
originally been carnage ornaments. TcrfcLtly similar bron/cs 
had been found a few yeari tigo at llrobulm (Funen) in a tomb, 
and had been explained as oniainciiLs of a uooden carnage ninth 
had been burned with the dead. The discovery 1 1 the Dcjbjerg 
Moor now confinns this view. Di H Petti &eii, who also con- 
ducts the excavations at Bioliolm, was intrusted with the investi- 
gation of the Dcjbjerg Moor, and bid researches show that the 
fragments now found belonged to a state carnage with neatly 
turned spara and fine lironze oinanieiKs on the wheels and sides 
Apart from the cirnagc fragnienls only a few day vessels were 
found. They all date from the migration pen uL 

The Arch SCO logical Sucidy at Athens has purchastd the laiul 
at Kleusis necessary m order tu excavate the temple of Ceres 
News from (he director of the excavations at fpidnuros state 
that the theatre excavated iii the forest of A^klepius is the 
second largest of Ancient Greece and a inasterpitLe of the 
architect Polykleitos Even the headless slaiuc found there, 
which IS 5UpiX)5ed to represent llygieUi is belie\ed to be 1 uork 
of Polykleitos 

Tii£ Museum of Antiquities at bpnrla is rejXirtLd to have 
been broken open and robbed of many objects. 

As we anticipated m our lust issue, M Pert helot has been 

imiiiated a life- member of the French Senate almost unani- 
niQU ly. It may be noted that it is jU'<l luenty years since M 
Berth clot received the great pri^c of the Academy of Sciences 
for his method of pioducing auihcially sulistances which h&\e 
been found only m livin'' Ixidic-. 

A SAD accident has happened 111 the viLjiiity of 1 yuiis, wheie 
two balloons uerc sent up 011 the occa'i ni nf the frU of July 14 
A match having been igjiitecl close to the place xilieic ihelar^^cst 
landed, the hallo n exploded mslantancously with a fearful 
crash. Three people uere seveiely wounded 

M. D£ M^ritens, the well-known electrician, tried a new 
syatem of electrical illununation on the occasuu of ihe festivities 
of July 14, He suspended his rc^lalors between two poles 
placed on each side of the Boulevard des Italiens and fifiy feet 
high, A EcriCB of four of these regulators ucic placed at a dis* 
tance of about 200 feet from each other 'Ihe elTecl was much 
approved by a large number of people. 

A SPECIAL competition hu been opened for eiectmg a statue 
to Caniet, the celebrated mathematiciau and politician of the 
Fint Republic. The number of compe^titorG exceeds fifty, and 
some of the w'orks sent are highly creditable to theu- authors. 
The Gtaiue is to be erected by public subscription at the birth- 
placoof Carnot, Nolay, in Cfite d'Or. 

Ode Paris correspondent informs us that Philippart and Sons 
are preparing to work tramways at Koubilx with improved 


Faure batteries, and that experiments will also shortly be made 
111 London. Our corresjumdenl W'ltnesbcd some pKliminaiy 
experiments which he thinks give room for high cxpcctationsi 
One of the most important change 1 is the substitution of flat fOr 
round sheets, which produced numerous cracks in the miniiun 
cnating, and had been resorted to in imitation of the old Plante 
battcric- 

Ai the anniversary meeting of the SainUry Inslitutc of Great 
BiiLaiii held at the Riqal Iiistuation, Albeoiaile Street, on 
'Ihursday, July 14, the Right lion Lari i''oTte cue 111 the chair, 
an addicss was delivered by Prof F b B, 1' de Chauinont, 
MD, F'.k.S , chan man of the Council, eatiiled “Muderii 
bJiuLary Scieiic.,” and the medals and cfirtihcateE were awarded 
to the succC'S^ul exhibitors at the exhibiLion held at Exeter m 
Octobei, iSSo, 

'I'he forty seventh anniversary meeting of the Statistical 
Society was held in the Society's roomi, King's College, Strand, 
on the 2Sth ult.p Dr W A Guy, a past president, in the chair 
'Ihe leporL was highly satisfactory, siiowing that in the Uat 
decade the numlier of Fellowi, the income, and the amount 
invested have been m jre than doubled, while the exiienditure 
had increased in a less latio A new editun of thel.ibrary cata- 
logue Js licing prepared Ten papero had been read during the 
year Ihe president for 1681 -82 is Jamea Coicd, C.B,, F.R.S. 

A sLCOND earthquake is reported from Metkovich (Dalmatia) 
Ii was observed on June I4 at 5 27 a m. During the night of 
May 17 a violent shock cccurred 111 Haiti, causing several land- 
slij)&, through w'hich a large number of cattle perished. The 
volcano in the Gulf of Santorin, which has been inactive since 
1S70, again began to eject vapour on May 30 last 'This activity 
iiiLiea^cd considerably on June 2 The sea between Pala and 
Aco Ivaymene ha-t again b*^ ime heated. Earthquakes are 

icpoiled fiom the ea*»t con'll of lunis It is stated that 

'‘^mcc June 10 la'.t Gabes and neighbourhood was visited 
by a gieiU many violent ‘^hock*-, some reeiirrnig nt very 
short iiitiivils The Usi i>bock was felt during the nij[ht 
of June 22 2 j Ibe mouaiains in the neighbourhood of Gabei 

arc of vulcanic nature , smoke rises dming the night from the 
Ay-Buin Mountain (a1>oiit 30 kiJouictrea to the north-west of 
Gabes)^ ,iiid dt ilamma, 18 kilometres froin Gabes, there are hot 
spiiiigs bhock} of earthquake are reported from different plocea 
in Dalmatia ■ Ungu-a on July 4, at 10,28 a.m , Budua, Ca^telastat, 
butouirire, on July 4, at 10 ig a m. and i 53 pm., duration, 
two to fuui seconds , direction, noiih to 'OUth. 

1 ill! growth of American journalism is shown by recent ceiuiu 
lesuhs to have been much mote rapid than that of Englush. In 
1S24 there w ere eleven daily neu '■ pijiLi s in Philadelphia and twelve 
111 New A ork, with a circultition varying from 1000 to 40OO 
cujiics. To day the Slate of New York has 115 daily iiewii- 
papers and 84 weeklies, with a Lrimbiiied annual circulation of 
384,328,454, and Perifisylviiiia 98 daily newspaper, and 57 
weekly papers, with n combined circulation of 202,539,483 
'riicre arc 962 daily ne\v±>paper^ in the United States and 
803 weekly, semi weekly, trirweekly, and bunday iicw'spapera. 
The total circulation uf all newqiapcru is estimated to be 
1,344, lol,2j5, the bulk of v hich is 111 ten great btales. 

From a recent U.S Census Bulletin relating to the Fishery 
Industries of the PaciBc States and Terntonea iCalifoniim 
Oregon, Washington, and Alaska) we gather that the total 
humber of persons engaged In these fisheries is 16,745, of whom 
7910 ore Esquimaux, Aleuts, and Indians, and about 400O 
Ghincbc, A capital of over 2| million dollaci is mvested lu 
vcsbcIb, boats, apparatus, building, &o. There nre 53 vosieli 
uid 5547 boats. Among other items in this Bulletin w« note 
that the number of salmon caught in 1880 (to which all thipa 
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numben refer) wu 2| 755,000, with a total weight of 51,862,000 
h)8. The number of sealtkini obtained was 155,718, valued at 
1, 54^1913 dollars. 

M. Ferry has ordered the teachers of eleme .tary claasei of 
the coUegea to conduct their pupils into the galleries of the 
Muienm of Natural History at Pans, to explain to them the 
diAerences of the several kinds of animals, plants, and minerals, 
and to incite young pnpils to collect specimens dunng their 
walki in the country round Fans. 

An attempt at silk cultivation is to be made at Akaron, New 
Zealand, the valleys and bays of Banks' Peninsula being con- 
sidered well suited for that purpose. The Colonial Government 
are sending to California and Japan for silkworms’ eggs and 
mulbeny trees of the best kinds, with the view of encouraging 
the industry. 

The Colimtfs and India reprints from a New Zealand paper 
some notes on a discussion at the Otago Institute, when Prof. 
Parker cahibited the skin and body of the extremely rare and 
remarkable bird, Notornii Manteili, The specimen in question 
IB only the thu-d which has ever been captured, was caught low 
down on the ranges, and it Is probable that an expedition will 
be fitted out to search for more of the species. 

A FOFULAR explanation of Kant’s '*Kritik der reinen 
Vemunft,” by Albrecht Krau^ie, has just been published by 
Moritz Sebauenburg of Lahr (Germany), *'m celebration of the 
centenary of the publication of the great work.” 

An important invention relating to railw’ay signals has recently 
been made in Germany, and the model apparatus has just been 
completed at the central works of the Bcrgisch-Markische Rail- 
way Company at Witten, llie model will be exhibited at the 
Electro-Technical Exhibition at Fans. 

The additions to the Zoological Society's Gardens during the 
past week include a Red-handed Tamar in {Midas ruJimaHus) 
from Surinam, presented by Mr. Kciser, an American Black 
Bear {Utsus amaicanus) from Nova Scotia, pre^^ented by the 
Earl of Caledon, F.Z S , and the Hon. Charles Alexander , 
two Grey Ichneumons {Hfrpestes grueus) from India, presented 
respectively by Mr. C. R. Sniitli and Mrs, C Hassell; a 
Common Raven {Corvus corax), British, presented by Major 
Bgtls ; a Carrion Crow (Corvus coronc), European, presented by 

Miss Mortimer , a Monitor {A/onUor, sp me.) from Ceylon, 

presented by Mr. E. T^ndstedt j a Sykes' Monkey {Crrcopiiktcus 
albogul<irxs\ three Vultunne Guinea Fowl {Numuia vnltunna) 
from East Africa, deposited , three Coiinnon Peafowl {Pavo cris~ 
fa/us), tw'o Lheer Pheasants (P^fisianus ’imUiikit), two liorned 
Tragopans {Cerwnis jo/yro), a Siamese Pheasant {Eupheamus 
pralafus), bred in the Gardens. 

METEOROLOGICAL NOTES 

From a dhcuBsion by Dr, Hann of a senes of hourly summer 
obiervatiODB of air-pressure, temperature, muiiiture, cloudiness, 
and force of wind made by the U. 5 , Engineer Corps on the 
plateaux of the Rocky Mountains (the stations lying between 
3500 and 8500 feet above the sea), it appears that m valleys and 
wide baiins, even at the greatest heigot, the influeDce of the 
daily barometer oscillation in summer ib Mill very great, and no 
decrease with the height is noticed. The coarse of the curve is 
of the continental type, a comparatively large afternoon mini- 
nmm, a slightly marked morning minimum, and an earlier occur- 
rence (7 to 8h ) of the morning maximum. In the temperature- 
curve the most notable point is that the maximum I'i very near 
midday, or Utile behind the culmination of the sun. The maxi- 
iDum of absolute iDoi>lure occiin about 8 a.m,, and a second 
smaller maximum in the afiemoon or evening. The maximum of 
cloudiness and wind-force occun between 3 and 4 p.m., the 
jninimuro between 3 and 4 a.m. 

In a letter dated Apnl 14, Mr. Rnssell of the Sydney Obser> 
vntory remarks that the ram return for 1880 shows it to have 
beev E diT year m New South Wales, as lu many other parts of 
be w orld ; but the w ant of rain was not severely felt bemse it 


came at favourable times for pass. Perhaps the ,most curious 
consequence of the short supply of rain was the stoppan of the 
river navigation for a considerable part of the year, thus pre- 
venting the wool from going by steamer to market, and increas- 
ing the cost of all stores consumed ; the nver curves show, for 
instance, that at Bourke the water was at summer level from 
June to October, thus preventing navigation. Mr. Russell hopes, 
by the combination of the rain and nver observations, to find an 
answer to a local question of vciy great importance, viz. the 
offumn/and spune of the water found in wells which are being sunk 
by the hundred in the inland parts of the colony There can be 
no doubt that all, or nearly all, ihe water brought down In such 
abundance from Tropical Queensland by the Culgoa, Warego, 
and Paroo Rivera sinks into the ground before it reaches New 
South Wales, and there is good reason for thinking that much of 
the water brought down by the heads of the Darling sinks into 
the ground before it reaches Bourke, If this can be proved, 
uhich he thinks can be done in the course of a few years, tliere 
will be no fear for the abundance and permanence of the well- 
water. And when it is remembered that in most casei the water 
rises to within ihirLy or forty feet of the surface, in many in- 
stances to the surface, and in one case twenty- six feet above the 
surface, the local importance of the question will be obvioni. 

In <itudyii]g the conditions of temperature of the Russian 
Empiie some time ago, M Wild found that the irregular distri- 
bution of tempcralure revealed by the isotherms might be eluci- 
dated by means of " isanoinals " (or lines of equal temperature- 
anomalies) Among the enuses of the i^anomaN special regard 
niD<;t be had to Che wind, winch again imujcdiately depends 
on the distribution of air-pressure, as shown by the isobars. 
A comparison of the lines uf ecjual pressure with the lines of 
lemperature-anomahes thus suggested, led M. Wild to reco^ise 
an intimate relation between the two system*- Reasoning from 
the results arnved at, be has atlcmpted with some success to 
reciify the isobars ovtr certain regions, where fiom want of 
ubservationis their course was somewhat uncertain , and furlhei 
has even suggested the probable existence of a pressure- maximum 
in Northern Siberia, ot which region however little if anything 
IS positively know n, owing to the wantofljarometnc obscrvation«, 
M. Wild’s paper, which is of a provisional nature, appears m 
the Bulletin of the St. Peteisburg Academy. (It is noted that 
M. Teisscrcne de Bort, in the Paris Academy, has to a certain 
extent been prosecuting the >>aixie sulject ) 

As an evidence of the great cold of last winter Mr. Anguh 
M’Intosb, Sclioolhouse, Laggan, states in the Scotsman, that on 
June 20 the Balgown peat mo<<s in that p.armh was still frozen at 
the depth of 2 \ feet beneath the surface. 

The aurora has been remarkably frequent at Stykkisholm, Ice 
land, last winter From September 5, when the first aurora ni 
the season was observed, to February 28, to which date the 
observations have been received, auroras were seen on forty- fivt- 
nights, vu , five in September, eleven in October, four in 
November, eight in December, twelve m January, and five in 
February, the phenomena being very brilliant on September 29, 
December 23, January' 31, and February 5 

For some lime the Registrar- General has been printing in hi" 
weekly returns the deaths from small-pox in London under three 
hcadc, viz., the vacanalcd, the unvaccinated, and those regard' 
mg whom no statement is returned. The results show for the 
whole mortality from small -pox substantially the small- pox curve 
as given m Nalure(vo1 xxiv. p, 144), with its characteristic 
saddle-shaped maximum, the dip between the two heights of the 
curve being towards the end of March. On projecting curves 
of the death-rates for the vaccinated and the unvaccinated, it is 
seen that the dip in the curve for the whole mortality is due to a 
duninuiion of the deaths of the unvaccinated during March u 
compared with what occurred before and after. In other Wfirdi, 
those climatic influences which raise the mortality from 1 mall- 
pox to the annual maxima, first m January-February, when the 
weather is coldest, and again m May wnen drie*<t, bear with 
more fatal cfTect on the unvaccinated than Ihe vacanated. As 
fatal terminations in small-pox cases arise chiefly from compli- 
catiuns with other diseases, and as the times of maxima of the 
curve point to diseases of the nervous system and the respiratory 
organs as those moit^ concerned, even one year's results, parli- 
cularly a year with cold and dryneFS 10 uniuiiilly pronounced, 
may be pointed to as w arranting an inquiry of some importance 
into the relations of the vaccinated |na unvaocinated to attacks 
of unall-pox, 
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SOLAR PHYSICS— THE CHEMISTRY OF THE employed to suggeit the extreme probability of the exlatenceof 
SUN^ Bodluin In the atmosphere of the suDj and the probabdity, 

I therefore, that the dark line D, which we bee in the spectrum, wu 

W'HEN we have familiarised ouraelves with the general plieno- caused by the absorption, by the cooler bodium vapour, of li^t 
^ mena presented to our notice by the analysis of the light proceeding from the solar nucleus which was hotter than me 
proceeding from different sources, and wish to apply this know- vapour , might be applied to other substances, such as iron, 

cobalt, nickel, and so on , and that if these were 



experimented on in the same manner, other of the 
dark lines in the solar spectrum might be ex- 
plaiued 

Now I propose, in the firbt instance, to show 
what Kirchhoff saw, and what he did— his manner 
of work. Kirchhoff, and after him Aiigilrom and 
Thal6a, to whom further reference will be mode 
presently, used spectroscopes placed close or nearly 
close to the source of light. Kirchhoff's work was 
done by a spectroBcope of this model. We have 
a blit and collimating lens, a train of prisms, which, 
of course, durinf the observations are carefully 
covered up, and tne observing telescope. This in- 
strument may be turned to the sun, or to a cloud 
illuminated oy the sun in case the quantity of light 
which enters the instrument when turned directly 
towards the sun is too great to allow of easy ob- 
servation ; or light from the sun or a cloud may be 
reflected into the instrument by a mirror. Kirchhoff 
was enabled by means of properly contrived measur- 
ing apparatus to map down the positions of the 
Lines observed. 

Let us see, first of all, what kind of thing 
Kirchhoff saw. To give an idea of this 1 propose 


Fig 1 — Sieinheil’i form of four-prum speciroKopu a, collunaior , b, obbcrving telescope to throw on the screen photographs of that piortion 

of the spectrum which u not so readily observable 
Ledge to the study of the sun, the first work to which attention | as that upon which Kirchhoff began hib work Here then is an 
must be given is a very admirable memoir of Kirchhoff (1661).’* I absolutely untouched photograph of a part of the solar bpcctrum 

iQ the blue and violet (Fig. 2), We get in great pro- 



Fig a.-^Copy of a photograph of the aolar Fpcctrum in the region of the lliick ualciuui Unei, 

by Lockyer 


mincnce in the sncclrum two very thick hues, which 
are called II and K, the precise portion of which 
in the solar spectrum are shown by means of the 
diagram of the spectrum (Fig. 3). By moving his 
obseiving te1esco|^ along the spectrum, as it were, 
the telescope being fur niched with a delicate micro- 
meter, or some properly-contrived means for defin- 
ing the exact pobilion of each line, Kirchhoff was 
m that way able to prepare a map of the whole 
SDCCtrum Indeed he did prepare this map with 
tne object of providing himselr with a scale of ex- 
treme value for the future work which he then laid 


out for himself. The future work bemg this , — he 
In this, after referring to the prior work of Fraunhofer and other-, I wished to determine the positions of the bright lines given by 
he goc'i onto show that the some principles which hod then been | the different chemical elements , having got this information, he 



Fig 3,— W»e-1aDgth map of Uu lolar ■pectrum, including the Infra-red 


wished to put the same question to the solar ipectnim with 

' *■ Luluni in the Caurw on Solar Phyiici at South Keni]iigton(aMfr. 150)1 
Raviiad from ihonhand notei The first lecture b omitted, ai tc dadi wiUi 
the seneiml principles of mclnim analrm. 

■ Rasearchci on iho &ilar Spectrum and iha Spectra of the Chemical 
Eleeianti.'* Tmsactioiu of the Dcrtm Academy for 1S61, Thuihtioa by 
Prof. Roaooe (Macmillan, tB6i) ^ 


regard to each of those elements as already hadj>een done in 
, the case of sodium How then did he propose to do thU ? He 
made an addition to the silt of the spectroscope, such as was then 
employed. He put a pribrn In front of it, by means of which he 
Illuminated one half of the slit with the dir^t light of the sun, 
«ad the 'other half with the light from the vapour employed 
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tfrtaMad on'to thit other half by Deens of the pnim You will 
fee ‘in a moment, iheiefore, that it was quite easy by thi'i 



> Fia ^^Btilllhell'i lUt, ■hovlng’ rcAscilng pnam. 

■Slhod to eee In his observing telescope no longer the spectrum 
'Of the fair ilone, but the tpectnim of the sun together with the 



F>a 5 *Pilh of hfiht ihrough compajiaon'piism prism, /, light 

BMica; r, |o1bI tifrcAcciiiB , r, hIu, p, light lource in frauL ofshi 

mMlmiaprodiicfd by each of the chemical sut stances which be 
dioie to apenment upon. 
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Again, anticipating matters somewhat, 1 can Sbow you 
EomethiDg like what Kirchhoff then saw — only again 1 give you 
a photograph, and therefore we have a part of the ‘■peclrum with 
which he did not begin his work. In the loner half of this 
slide we have the solar spectrum. There are the two lines 11 and 
K, and m the upper portions we have the bright hoes given ui 
by a metallic element — in Ibis ca^e cerium. You see when 
some of the metallic elemenla are treated in this way they have 
a trick of giving uh very complicated spectra. 

(The photograph was projected on the screen,) 

1 will kIiow you ihe iron spectrum which KirchhofT worked 
upon, The point was to delermine which of the bright lines coae- 
S] onded wiih (he dark Fraunhofer lines. Over the whole visible 
reach of the siicctrum Kirchholf mapped ihe results, for iron , 1 
will give one or two extracts from his paper. He say-,* "It is 
specially remarkabJe that coincident with tne positions of the bright 
lines which 1 have observed [that is the bright lines from the vapour 
of iron, using two iron poles with an induction coil] dehnile daik 
lines occur lu the solar spectrum by the help of a very delicate 
method of observation which I have employed, T believe that 
each coincidence ulx^crvcd by me between the iron lines and the 
lines of the solar spectrum, may be considered to be at least as 
well establi*^hcd as the coincidence of the sodium lines." Then 
he show*, limiting hii attention to sixty of the most defined iron 
lines in the region included in his map, ihat the betting that 
there was iron in the sun was about three trillions to one, deabng 
alone with the absolute matchup of ±e posiiions of the lines 
recorded in the ^olar speclnim. Then he goes on to show that 
this probability of three trillions to one was rendered still create l 
by the fact that the brighter a given iron line is seen to be ihc 
darker as a rule — and 1 beg you to mark ihose words "dr a 
ru/r*' — does the corresponding solar line appear. Hence 
coincidence must be produced by some cause, and a cause can 1 e 
assigned which affords a very perfect esplanalion of the pheno- 
menon He then gives the cause, which has already been 
staled by Prof. Stokes. 



Fig 6.— Cbincldanoa of some of iht brighi hnes of iron wilh soma of the Fraunhofer linei 


Now before 1 go rurlher 1 must point out that there is ^ 
considerable asaumplion here. It is quite easy in an electric 
lamp *to produce ibe vapour of a meteorite or of any of our 
terreihial rocks, to throw their ■■pecira on the rcrecn, and to 
map them with considerable minuteness , and w'e say we have 
the spectrum of such and such a mcieoJite, or of such and such 
a rock. Similarly we can get the spectrum of iron lerm’nal<i, 
and KFve that in the same way, and we are consideraldy 
iKcmished at the wonderful similanty of the results thus ob 
Ulned. Now chemistry has advanced to a certain hlage, and 
low temperature chemistry comes in and showa us that ihii 
meteorite or rock may be an excessively complicated substance. 
The seme chemistry applied to iron shows that nothing can be 
done with it. But to say that iron cannot be broken up becauie 
lew temperature chcmisliy fails to break it up i% you will see, 
an assumption, for os we undoubtedly get the lines of the con- 
ititaeDts of the rock, or of the meteorite, recorded in the spectrom, 
we Biv also be regiitenng the lines of the comtilncDls of iron ; 
tend It u loir to sav this, because we know that in the electric arc 
'wn'hnvwa ilage or heat at which at present no experiment wbat- 
oWhoi been made. 

PMiBg on from that poli.t, how ever, I w31 aik you to consider 
MBSwbaFWiore In detail that part of Klrchhoff’i work which 


deals with the connection between the solar ‘•pectium and the 
spectra of the chemical elements.” 

Confining his observations to ihe region of the solar spectrum 
between F and D, Kirchhoff found (he following coincidences 
between lines in the spectra of certain elements and the Fraun- 
hofer lines : — 


Line* 

Sodium 2 

Iron 

LincB 

42 

Calcium 

13 

Chromium 

4 

Banum 

7 

Nickel 

28 

SirODlium 

2 

Cobalt 

10 

Magnesium 

3 

Zinc 

2 

Copper 

3 

Gold 

I 

Hofmann” continued 

ihe;e rercarchts on both sides cf the 


region ebrerved by Kirchhoff as far as A on one side and G on 
the other, snd in addition mvcEligsted the Epetlra of the folic w- 
ing metsls — Pctsatinin, rubidium, lithium, ceilum, laiithanuro, 
didymmin, platinum, pallsdium, and an dloy of Indhun and 
ruthcBJam. Hofmann added the following coincidences between 


' " RcKarcheB oo ihe Eolar Speclruin.". Riicoc'i uaBuluioBi I , 
p iB. .g ' 

^ Kirchhoff '■ " Raesreheii," tnnilatied by Rorooc, Port I , SufykncDt 
] IK Pul II , Appendix 
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hncB of the ipectia of the diflerent chemical elements and the 


dark lolar lines — 

Lines 


Lmci 

Calcium 

16 

Chromium 

0 

Barium 

5 

Nickel 

4 

Strontium 

2 

Cobalt 

4 

Magnehium 

0 

Zinc 

3 

Copper 

I 

Cadmium 

2 

Iron 

31 

Gold . 

1 

The spectra of the additional melab examined gave the following 

coincidences — 

Luci 


Lmcf, 

Cerium 

2 

! riatmum 

1 

Didymium 

2 

1< ubid turn and Iri- 

l , 

Lanthanum 

I 

1 dium 

f ' 

ralladium 

2 

1 



The puLassium apectram could not be oblaiiicd by moistening 
the electrodcb wiih aalts of ihis meUil, and ^ hen polc^i of Ibe 
metal were employed the spectrum was so very feeble that only 
two prisms could be employed, and hence the position of the 
lines with regard to the solar lines as nt t easily deTerinmed lie 
noted that the line Ka «aa better, seen if the liunsen Qaine was 
used instead of the electric spark. 

In conclusion Kirchholf and Hofmann btate that, although the 
additional observations have added nothing to what ihe previous 
work had taught, they have confirmed the rcsulth of the previous 
examination A large number of lines of iron and of calcium 
occur in the yellow and the blue, and all these were found cuin 
cident uith uell-dehned Fraunhofer lines. The probability that 
nickel I'i present in the solar atmosphere is greatly increased by 
the iiuinher of new coincidences obseived. Cobalt remains 
doubtful, ihe solar lines coincident with a conitiderable number 
of Its bright lines not having been observed, New comcidciices 
in the epectra nf barium, copper, and ainc uilh dark <olar lines 
confirm the pre’-ence of those elements in the sun’s atmosphere. 
In the cases of strontium and cadmium the number of coin- 
cidences seemed to be too small to warrant the ccmclu'^ion that 
those metals are m the sun. The other chemical elements ex- 
ammcil, including potassium, did not appear to be visible in the 
solar atmosphere llie case of potassium however they coiisidcr 
as doubtful, since faint solar lines are very near the red potassium 
lines. 

Note that the passage from the spectrum of the spark to the 
spectrum of the sun lands ns in doubt in many inirance» 

KirchhofT next discusses the bearing of this vork on the 
physical and the chemical condition of the atmosphere of 
the sun. Of course (Ins at once destroyed, at a blow, the 
idea of Hir William llerschel that the sun was a cool habit- 
able globe with trees flowem, and vales, and everything 
such as wc know of here, If the atmosphere were m a stale 
of sufficient incaiule*>cence to give these phenomena it was abso- 
lutely iiiipossilde that anything below that atmosphere siv uld nut 
be at the ^ametime at a higher temperature. He ‘.ay., “Judging 
of Ihe height of the solar atmosphere fiom the phenomena 
observed 111 a total eclipse of the ^iin, it cannot be ^mill in com- 
parison with the radius of the body, and hence the distances which 
two rays have to pass, one of which proceeds from the centre, and 
the other from the edge of the disk, do not greatly dilTer " That 
wofl a reply to an objection which h^ been urged to the effect that 
if a dark line had been produced by anything absorbing m the 
atmosphe e of the sun, there would be a very considerable dif- 
ference between the •-pectniin of the sun’s limb and the spectrum 
of the sun's centre, for the same reason, edffns parU>m^ that 
the sun I'i white at noon-day and reddish at sunset , for '‘ince 
our atmosphere wihin, theJipht i>asscs through a greater stratum 
in the one cose than in the other. At the sun the light would 
have to do the same thing, and v c should get, therefore, a 
greater darkening of the limb than h actually observed. He 
says ; — *' In addition to this we must remember that the 
lowcbt layers of our terrestrial atmosphere are those in 
which the dintance traversed by the light increases most rapidly 
when approaching most nearly the horizon ; for (he solai atmo- 
sphere, on the contrary, it is those layers which are elevated tom 
c^iln position above the solid crmt''of the sun which are more 
energetic in producing dark Imei than the lower layers which 
possess a tempcriuure slightly different, and effect bttt little 
alteration on the lii^ht, ” He therefore places the region where 
this absorption takes place nt a considerable elevation in the 
atmosphere of the sun. His notion is that the tun we see is 


what gives us the continuous spectrum the light of whIcJi is 
absorbed , that above that there is a haze different in structure 
From It, and yet not competent to give us the absor[ tion lines , 
that practically none of the ab orpliuii phenomena an^ from 
tlat stratum, but that above Lhi!i very Luminous region of haze the 
absori tion phenoniena take place. Such was KirchholT’s view. 

We now pass on for some years to the next step, ihe work 
of .mother eminent man no longer an 3 ong<^t us, Angstrom ^ 
He took up very nearly the same work as Kirchhuff ilu', and 
extended it in certain directions , but he did the work m a 
diffeicnt way luslrumentally He was not content with ihe 
kind uf scale which Kirchliuff had employed, a hc^le depindeut 
on the construction of his instrument. He wihhed to have a 
natural scale. He therefore rejected the use of prisma, and used 
a diffi action grating By means of this he obtamed what was 
called, and what is still called, a normal spectrum ; and having 
obtained ihis he, as Kirchhoff had done before him, endeavuurea 
to determine ihe coincidence, or want of coincidence, of metallic 
lines. 

Dy the use of the^e diffraction gratings measured with 
great care and expressed in terms of the standard mctie, along 
with a colllmatiT and reading- telescope, Ihe latter fitted with a 
micrometer ^crew which enabled the operator to drlcrinine with 
great accuracy the aiii^le through which it moved, A.ng>trom was 
able to deterniine with great exactness the wavc-lci gtlis of the 
moie prominent line of the solar spectrum from A to IT, Using 
these lines as starting-points he was able, by means of the micro- 
meter, to mea urc ilie angle between any of the c points and any 
line which lay between them, and then writing these dclurmiiu- 
lions 111 intcrpulalion formiilx he was able to coin| ute the wave 
length of any observed solai line, 

Ihe wave-lengths are given to the second decimal place, the 
unit being -niiTinrinrlh of a millimetre. 

In ihc atbs whicli accompanies this memoir of Angstrom the 
-calc IS divided, so that one division corresponds to 
of a millimetre uf wave length In addition to marking the 
wave-lengths of the solar line'-, their relative intcniiilies are ^hown. 
The map also shows the origin of each line and its correspon- 
dence with the lines of metallic spectra so far as these have oetn 
deteni ined by Angstrom and llialun 

Ihe following is a summary of the coincidences obser\ed^ — 


Hydrogen 

Lines 

4 

Manganese 

Lmu. 

- 57 

Sodium 

9 

Chromium 

18 

Barium 

II 

Cobalt 

19 

Calcium 

75 

Nickel 

33 

Magnesium 

4(3?) 

Zinc 

(2 ?) 

Ahimmium 

a(?) 

Copper 

17 

Iron 

45° 

litinmm 

iiS 


Angstrom remarks that the nuiliber of these lines, about Soo,'* 
lUighL easily be increa<-ed by raising the metah to a hiL'hcr stage 
of mcandc'-crnce Still, he observes, ihc number alreiidy found 
IS quite sufficient to enable him to refer the onghi of almo t all 
the ti onger lines of the solar spectrum to known elements, thus 
confirming ihe opinion he hod expressed in a prcviom memoir, 
that the substances which constitute the mass of the sun are 
doubtless the bume as tho^e forming that of the earth But, he 
says, the fact must not be lo^t sight of that there exisU, nearly 
midway between F and G, strong solar lines of which the origin 
is entirely unknown siill it would he premature to 0580*1 that 
the substances to which the e ajc due are not cotistitacnts of our 
globe, 1 

Of aluminium he says^ that although it gives brilliant lines in 
different parts of the spectrum, yet the two lines situated between 
Fraunhofer’s two H-lines arc the only ones which appear to 
coincide with solar lines By way of ex plana turn of this pheno- 
menon he points out that the violet rays are auch the strongest in 
the spectrum of this meial He observes that these two lines 
often present the same nhenomenon of absorption as Is shown 
by the yellow sodium line-, which is a proof of their great 
intensity. He lUtes finally that the point will be cleared up by 
ascertaining w hether the ultra viulet lines of aluminium coincide 
or not with faint solar lines in that reman. 

Of zinc he remarks ^ that the two lines he haii given of that 
metal as coincident with solar lines do not correspond with the 
latter in character, being wide, very strong and nebulous, 10 that 

■ ' RKh«Tchii sur le Spectre Sulnin ** (Upiinl, 1S69), 

’ . P 3 S 1 /A , p. 36. 
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the presence of elnc In the sun remiins doubtful. It is Bote- 
wortny, hoercverj that there are three lines in the magnedintn 
spectrum which present the same neboloua appearance, and to 
which there are no corresponding solar lines, and yet mag- 
nesium la undoubtedly present in the sun. 

Kirchhoff’i and Angstrom's maps are in all our labora- 
torie4, and there Is a very considerable diflerence between them. 
This difference arises from the fact that whereas Kirchhoff used 
an induction coil and spark, Angstrom varied his experimental 
method by placing no longer a spark, but the electric arc in front 
of the lilt of hiB instrument. In this case, therefore, he was 
determining the spectrum which was produced at the temperature 
of the electric arc instead of the spectrum which wac produced 
at the temperature of the induction coil. The result of their 
combined attack is shown in the accompanying table — 


Elements /resent in iAe Sun 


Kirchhofl' 

So<liuiD 

Iron. 

Calcium. 

Magnesium 

Nickel 

Barium. 

Copper. 

Zinc. 


AngitrOm and Thnlin. 
Sodium. 

Iron. 

Calcium. 

Magnesium. 

Nickel 


Chromium. 

Cobalt. 

Hydrogen. 

Manganese. 

Titanium, 


So far then for that mode of observing the sun which consists 
in comparing the total light of the light-source with the total 
light of the sun, 

This introduces an important consideration. When we have a 
light source placed m front of the slit of the spectro^icope it is per- 


ipot aa distinguished from the spectnun of the other portions of 
the sun. or we shall get the spectrum of the facula aa opposed to 
the spectrum of the other portions of the snn. The manner In 
which this kind of work is carried on is easily msped. It 
simply consists in the use of a spectroscope of lam dis- 
persion attached at the Focal point of S telescope of considerable 
power. Here is the eye-piece end of Mr. Newall's refractor, 
with a SDectroscope. with a considerable number of prisms, fixed 
to the telescope by means of an iron bar, with the slit of it in 
the position of the focus, so that when the instrument is TOintcd 
towards the sun we see an image, in the case of this tmeaoope 
something like four inches in diameter, with the spots and 
brighter portions wonderfully and beautifully clear, and by 
means or the different adjustments of the telescope we can 
bring now a spot, and now one of the brighter portions of the 
sun on to the slit, and see if there be any difference between the 
spectrum of the spot and the spectrum of the general surface of 
the sun. 

I^If we wish to observe two adjacent spots and compare their 
spectra, we can rotate the spectroscope and look at both. 
Again, anticipating matters, I can show what we see to a 
certain extent, for Latterly we have been fortunate enough to 
obtain 5 ime photographs of the spectra of sun spots 




Fig 7 — TIm afaineet nd of tha Ncwill nfnclorfof aj inchea aperlure) 
With iptctnicopa atmetud. 


fectljr clear that light from all portions of the light source must 
lUninmate the slit. Similarly, if we coment ourselves by 
pointing the spectroscope to the sun, or to a cloud illumi- 
nated by the sun, it is perfectly obvious that the light from 
lU ports of the sun must enter all ports of the slit. 

li there any other way of obseryine the sun along with the light 
aoucoe ? You will see in a moment tnat there is. IVe can threw 
an image 0/ the sun on the sUt of the s/ictroset/f. This work 
wu be^n in 1866. If an image of the sun contoini, let us sor, 
a spot or o faculv we can see it when we throw it on to the lift. 
If we cu manege to do so we shall get the spectrum of the sun- 


Fie, 8 — Speclrum of Sun aput, ihowing the widening of the D linei 

The dark portion gives us the spectrum of the spot throughout 
the whole length of the spcctruni. That is a case of conlinuous 
absorption. The continuous radiation of the sun is cut off*, but 
independently of (his continuous absorption some of the lines are 
considerably thickened in the nucleus of the spot (Fig 8). Now 
the lines observed in the ffr&t instance were the lines of sodium, 
and the point of the observation was this. Two rival theories 
had been i-uggcsted to explain how it was that the sun-spot was 
dark. One school said it was due to absorpUon. and another 
that it was due to ihe defect of ndlation from the interior gases 
of the sun. If we had been deabng with defective radia- 
tion, we ••hould rtill have been dealing with radiation, and 
should have cx^ipeted to see bright lines , but no obvious 
bright lines were seen in the spectrum of the spot , what we 
did see was the thickening and darkenmg of the lines and the 
continuous absorption. In the case of the lines of sodium it 
was very marked . so that we were perfectly justified m saying that 
the sun spot was really not producra by any defect of radiation, 
but was truly and really produced by an increased amount of 
absorption. 

1 hope to show you that we can vary the thickneai 01 
this line in precisely the same way that it Is varied in the dif- 
ferent lun-ipots, and if then we examine the conditions under 
wbeh we can experimentally make the line thicker, we shall in 
that way get some explanation of the thickening of the line In 
the solar spot, 'this experiment Is rather a difiicuU one. We 
uilL volatiliiie Fome sodium in the electric arc and throw its 
spectrum on the screen. I hope to show that the absorption 
line lb very thick to start with, and then it becomes very thin , 
if 1 give it time it will thin down gradually. What is the cause 
of the thickening and the thinning? It is perfectly obvious. 
The temperature is practically the same all the time, but we 
have a very considerable Quantity of sodium vapour surrounding 
the incandescent poles in tne lint instance. On the further ap- 
plicaUon of the heat this acdium vapour goet away by degrees, 
and wc gradually deal with a smaKer quantltv, and u we deal 
with a *^maUer quantity the line thins. We therefore ore 
justified in raying that when in a sun-spot we get the line of 
sodium considerably thickened, that is due to the fact that m a 
sun-spot there is a greater quantity of lodiiim vapour present, 
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That wu the hrkt eaperiment with which 1 am acqaainted 
which eoabled ub to locate chemical pheaomena in any particular 
part of the eiui 

Now although m the year 1S66 a great many people were 
familiar with the hpots on the sun, those who had been favoured 
by a sight of a total eclipse, and many more who had read the 
accounts of total eclipses, knew that there was a great deal more 
of the sun than one generally sees. From the time of Stannyan, 
who observed the promineDcea at lierne, down to the year 1842, 
let iu say, several echpsei had been observed 1 and very beautiful 
coloured phenomena had been recorded by different observers. 
Red things had been seen projecting round the dark moon during 
the time of eclipse^ and although many held them to be beautful 
effects produced by the passage of the moon over the sun, or 
even clouds m the atmosphere of the moon coloured by the 
strange way in which the solar light then fell upon them, a 
larger number of people, on the other hand, ms is led that these 
things must really belong to the sun. Now if that were so, it 
was perfectly clear that we should not be contented with merely 
observing the chemical nature of the spots. 

Having the spectroscope, the things which showed thus, and 
which up to that time had only been observed during eclipses, 
would lie more or le^s feit^ if they were not absolutely rendered 


nisfble, by this new instrument , and for this reason the 
^mgs seen round the sun dunng an edipse were not there 
for the instant of the eclipse only ; they were always there 
\fhy did we not see them 7 1 he illumination of our own air pre- 

wnted this. What was our own air illummatedby ? By the sun- 
Iteht. Now whereas Increasing dispersion does considerably 
f||in a continuous spectrum for the reason that it makes it extend 
<^er a larger area on the screen, it does not dim to any ^eit 
rettent the brightness of a line, so that by employing a consider- 
«e number of nrisms we ought to be able to abolish theillumina- 
Hon or our air altogether, and in that way we should no longer be 
limited to determining merely the chemical nature of the spots, 
we should be equally able to determme the nature of the sur- 
rounding solar atmosphere, supposing the phenomena observed 
dunng eclipses were really solar, and not lunar or terrestrial. 

I will make an experiment with the electnc light 1 begin 
with a bright continuous spectrum. We will charge the cu^ in 
the lower pole with some vapour which will give us a bright line, 
in addition to the continuous spectrum due to the polesj and 
these two things must fight it out between them. If everything 
goes well what should happen will be this ' by first mounting 
one nrism, then two, and then three, the continuous S]'>ectrum 
will Ijc gr^ually enfeebled, llie line keeping the sqme luminosity 



Fig. g —Eclipse of 1B70 Photograph of the corona taken at Syncuiei 


during the whole time ; we hhall find that lelaiively the line 
will be much bnghter than the continuous spectrum by the time 
the experiment is concluded. That was the principle which it 
WES suggested would enable the spectrusco^ to be used m 
makmg what have been called artificia] eclipses. 

Now if we ask what are the phenomena presented by eclipses, 
the sort of thing the Bpectroscope la called upon to observe, 
we shall see the very considerable advantage of the introduction 
of the new method. In the tint place the eclipses, which are so 
full of the precious knowledge to be got only at that moment, 
are almost instantaneous, so far as each particular phenomenon 
18 concerned ; and, secondly when the duration is say, four or 
five or six minutes, which is e very considerable time during an 
eclipse, and which allows a great deal of work to be done; only 
a very small part of the more mtereiling regioDS of the solar 
atmosphere is uncovered ; one port, of course, when the moon 
IS passing over one limb of the suti^ and the other when the 
moon in passing, liberates it, and Ivings it into bght again. 
What 1 would draw chief attention to is the lower part oC 
the brilliant portion reen around the dark moon. We shall 
have to discuss the upper portion, which ti colled the coronal 
atmosphere, or corona, on a later occasion. This mere visual 
reference, of course, is simply In anudptllon of the chemical 


nature of the different strata upon which we have to"opcrate by 
the EpcctroBCopc, and about which 1 shall have therefore to tell 
you in that part of the IcLlure which has to do with localisation. 
We bhall thus determine, after w'liat has been already said with 
regard to Kurchboff 's hypothesis as to the position of the region 
where the lines ought to be seen in the corona, whether during 
an eclipse we get nnylhiug like a justification of this hypothesis. 
This drawing is reolly a very beautiful reproduction of an eclipse. 
We have a round dark moon, which in this case is represented as 
entirely covering the sun , then these different prominences and 
luminosities, this wonderful sat of strcamcr<i, or whatever you 
like to cuU them, which seem to veil, or to render less difctinct, 
something else which Is lying beyond them. You will see here 
that some of these promincnccii arc red, and others have a yclinw 
tinge, and that, quite Independent of the colour of the prcmi- 
nences, we have the most exquisite coloured cffccls. Somclimes 
the radial structure is not so marked, and reveals mdicahonti of 
structure further away from the sun. You see wonderhilly 
delicate traoery, lines being seen now in one part and now m 
another. In ine photof^ph taken during the eclipse of 1 8 70 
we see that the luminosity of the solar atmo>>phere was excess- 
ively Irregular, by which I mean that iu one part we get a very 
consideraole excess of light, quite independent of the sharply 
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defined pnwmsBccs, whereas in other portioni the atmosphere 
of the ihd at the same height la not nearlj so lumiuons. Now in 
nose of tbcae ca-ea- have we been able to sec the thing which 
atnick iu most dearly the moment the artificial eclipse qntem 
was aet at work. 

The drawing# 'ol the eoUpse of 1842 show ua that before 


it waa poauble to observe the edge of the aun without the 
intervention of the dark moon there waa much evidence which 
went to show that these red prominencea or flameap these dif- 
ferent coloured phenomeDOf wore really, so to speak, upper 
creata of an almost continuona sea round the sun. 

In the drawings in question, connecting the prominence^, 



Fic 10 — Line C Cr^d), with radialalui Pia ii.— Lina D^fyeUoir^ widi radial FiO- ■■•—Lino F (falue-grcen), wuh ladml kilt 


there la a fine low level of the same colour as the pramiiienoe 
Itself, The other drawings give ua those prominencea after the 
moon had covered all the lower portion, and that is ai good an 
iiidicati in as 1 caa think of of the eitreme difficulty of 
making observations during ecllpiea, and bow importaut it is 
(hat one should have a method which maka us independent of 
them 

How then IS IhU method earned oti} It should be per- 
fectly clear that if instead of using our slit to bisect a spot 
ue allow the slit to fill on the edge of the bun, and then 
fi^h round 11, if the method is competent to ab dnh the illu- 
uiiiiation of our atinospherCi to make the bright lines visible, 
that here and Lheie if we catch a prominence the blit will he 
illuminated by the light of the prominence ; and if we have the 
imigc of th: sun very accurately focui^ied on the alit, if we 
know the si/e of the image of the eun, and if we know the 
icnglh of our slit, ihe length of the slit illuminated by the pro- 
minence uill enable us reidily to determine the exact height of 
the prominence , so that if it should happen that there in a sort 
of .external invisible sea round the sun usually invinble, but 
which this new method will pick up, that we shall get the depth 
of the sea sounded for us by the length of the line on the 
<i\t I and further, if tK\t sea ii not abaolutely level| but if it 
bwells heie and there into waves and prominences, the slit will 
enable us to determine the height of the pronunencei. Some 
copies of very early drawings show exactly what h seen when a 


pronunence is thrown on the slit, and show very well the point 
at which I have been driving. 

Again, if' we do fish round the <<un in this way, and if ihe'^e 
prominencev really do give ui hnei, we have exactly the same 
method of determining the chemical nature of this exterior sen as 
Klrchhofi employed in determining the composition of the general 
light of Ihe^un; only we have this great addition to our know- 
ledge in this case, that whereas KirdihalT had to suggest an 
hypothesis to explain the possiljJe locus of the region uhidi pro- 
duced the lines due to the dlffereut chemical sub-tanccs, we have, 
the liard fact beneath our eyes, because if we pass over the pro 
m Hence, and if it is built up of iron, let us say, then we slmll 
see iron lines ; if it is built up of calcium, then we shall see 
calcium hues, and so on Now what arc the facts? ITeic is 
the first observation that was recorded with absolute certiinty 
inuchmg the chemical nature of the exterior envelope of the ^un 
We find that we are dealing with the line C ; and althoiigli 
KirchholT did not tell \\i the origin of thi^ solar line, he sho ^ cd 
that It was quite possible to determine the oiigin of the hues 
even if they i^cre produced by gaseous b-idies Angstio n uciU 
further, and added gaiemu bodies to the subject of hi-i itivcsti 
gallon, and he foni^ by ualog a Geisder lube he got a hue 
in ihe red exactly coincident with the line C in the spectium 
of the EUQ. Whea therefore ws had such an observation ns 
this, showin;; one of the lines produced by this extern 'll sea, co- 
incident wi^h the C line of the solar spectrum, we knew at ouce 



FMr 13 — Spactnia of the ■ Jn'i phetoipbere (below) ami efannuMphen (above). 


that that liiu has produced by hydro^n. It was obvious, of 
course, thoi at once the other lines of hydrogen sbonld be m- 
vestigaiedp TLe next obvious line of hydronn is F m the bltiC' 
green, and when the question was put to tui line, in that cose 
olio It waa found that the prominencci gave cml no uQcevtaxn 
squumI— that the prominences were r^Ly and truly compoaed 


to a Israe extent of what wc call hydrogen ; that Is to say, the 
spectral lines observed when we render hydrogen incandescent 
are identical with the spectral lines observed when we throw one 
of the Bolor prominences on the slit. It was soon found that 
IhU continuous ocean, this continuous outer shell of the sun, 
varied cojuidcrably in thickneii from time to time, and it was 
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«Uo found thnt other Hubstances be<udea hydro^eii, some of 
which at present we know iiothinK of, others of which we now 
think weknow'B great deO of, al^o appear side by aide with the 
liua of hydeogUDi I hive already stated that other substances 
beiidda hydro^jea have been deiernmed to exUt m this lower 


chromospheric layer In almost all casci, however, we find lliat 
these lines are never so long the hydrogen line, fiom which 
we gather that the magnesium sea, to take a cose, la a much 
shallower one than the hydrogen sea 1 should further add 
here that when the sun is moderately active and cun be well 



Fil. t 4 — bolar prominences (Young), showing lateral curre'^b 


o jXLved, as in a hn^ climi^e like that in Itol/f this magnesium 
bca cm be dete<.te 1 all rjuii I the sun, ao that we hive in the 
chrom iiphenc layer, firat of all, a sea of hydrogen with us 
pro ninenuei, and then at the hottom of this sea another sea 
of magnesium, which wellb up ’lomelimes where the prominences 
are strongest. 


The diirerent forms which these prominences assume are very 
sinking. You will have no difficulty in seeing that there u 
really a fundamental difference between ibcm, and that all 
present us with indications of movement, and these movements 
enable us to apply a test to the theories of the fjrmati m of 
spits and prominence^ lo which Pro^ Stokes referred. ^Prof. 



Fib 13 •Diagram ihoirug how the promiaencei ire daily recorded (Reipighi) 


Stokes pointed out ihit a great man^ phenomena require 
that the lun-spot shall co ibibi nf deMcending currents, and that 
IhMC prominecices which wh^ni we can s«e them are fed by ihe 
mcandment nuicteF uf th<^ u i, sh mid nut be de-cending cur* 
rent! like those m spots, bu^ sn lul t be ^aiccDdllig cuirenf, — in 


fact masses of incamleAcent vapour shot out from the very 
bowels of the sun itself. The drawings, which we owe to the 
skill of Prof. Respigi, drawn by the sunplc contrivance of 
opening the slit after we have got the image of the promineiice 
carefully upon it, give Ui a great many cases of upward move- 
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ment ud^ Utml movement, lomettmei excesaively inteniCj 
giving indication! of their being carried either to the right or 
to the left of the picture by horizontal currents. 

Such then li a first preliminary survey of the method of 
observing the chemistry of the sun, not os a whole, but of each 
particnlar little bit of the sun, chosen here and there, and 
brought upon the slit of the spectroscope. 

J. Norman Lockybr 


SOME OBSERVATIONS ON THE MIG RATION 
OF BIRDS ^ 

\^H1L£ showing some friends the astronomical observatory 
and accasoriei connected with the College of New Jersey 
at Princeton, on the night of October 19, 1880, after looking at 
a number of objects tmongh the 9 1 -inch equatorial, we were 
shown the moon, then a few days past its full phase, While 
viewing this object my attention was at once arrested by numbers 
of small birds more or less plainly seen passing acroiis the field 
of observation. They were in many cases very clearly defined 

X lnst the bright background , the movements of the wings were 
nly to be seen, as well as the entire action of fiight In the 
same way the shape of the head and the tail were conspicnous, 
when the bird was well focussed. As the moon had not been very 
long above the horizon the direction of observation was conse- 
qnentlv toward the east, and the majority of the birds observed 
were flying almost at right angles to the direction in which the 
glass was pomted. 

Here then was opportunity for the determination of two points 
— the kind of birds that were dying, and the general direction in 
which they were moving Respecting ihe first, it was com para 
lively easy to decide as to w hat families the species belonged. 
This point was framed by observing the general shape of the 
birds, their relative size, the motion of their wings, and their 
manner of flying ; that is, whether the flight was direct or undu- 
lating, by continuous strokes of the wings or by an intermittent 
motion of those members, 

Most of the birds been were the smaller land birds, among 
which were plainly recognised warblers, finches, woodpeckers, 
and blackbiras , the relative numbers being in the order of kinds 
above named. Among the finches 1 would particularly mention 
Chrysomiiru tnstis^ which has a vety characteristic flight \ and 
the blackbirds were conspicuous by the peculiar shape of the 
tail, from which characteristic I feel most positive in my iden- 
tification of Omrird/iar purfureus, 1 mention such details to 
explain just now observations were made and conclusions 
arrived at. 

In regard to the second point, with rare cxceptioni the birds 
were found to be flying from north-west to south cost. I do not 
mean that this was absolutely the direction, but that it was the 
approximate and general one, 

it Is not within (he scope of the present paper to do more than 
give details on two other points, namely, tne estimated number 
of birds passing through a given space dunng a given time, 
and the height at whiiSi the birds were most abundant. For 
the basis of the first of these points it was necessary to note, 
first, how many birds passed through the field of observation 
per minute, and second, how near or how far distant from the 
ploas the birds would have to be in order to be seen at all, that 
u to be m focus. 

The height of the moon above the horizon in degrees and the 
two llnnis of the area of observation — that is how near or how 
far the birds noted were from the glass— supply the data for 
determining how high the birds seen were flying, and this, 
combined with the number noted as passing per minute through 
the field of observation, gives the basiii for computing how 
many birds were passing through a square mile in a given tune. 

In this connection it may be well to specify how the two limits 
of observation were defined. The inferior limit^ that is, Ihe 
nearest point where oUects could be seen with distinctness, was 
cosilj determined by tne power of the glass , this is about one 
mile distant. The superior limit, or the most distant point, is 
provisionally assumed to be not more than about four miles 
ainy, on the hypothesis tliat the birds would not fly at a greater 
height thou ten thousand feet. It may appear, as future obser- 
vuuoni are made, that this last bmit is not correct, but the reasons 
for aiiiunlng such a height as the superior limit are lufficieut to 
wwTont its use in this case, for birds were observed on this same 
night at a late hour when the height of Ihe moon above the 
' From the Mufktin of ihe Nuitill Onuiholosloal Club for April. 


horizon would make the point at which the birds were noted 
almost at this great elevation, viz. ten thonsand feet. 

I am greatly indebted to Prof. Charles A. Young for assistance 
in these obcervations, and with hii aid have amved at the con- 
clusion that the average number of birds passing through the 
field of observation per minute was four and a half. Prof. 
Young has also kindly assisted me with ihe detail! of the 
problem in regard to the limits and area of the field ; and the 
following diagram and computations are from his study of the 
matter. 

Moon's altitude = 30", moon’s semi-diameter = IS' 05". The 
area of obacrvalion Is a flat triangle = B, A, C. From this must 
be deducted the small b-iangle b, A, c, the area within a mile of 
the gloss. The flight of the birds is thought to be nearly at right 
augiu to the field of observation. 


U 



Number of birds seen per minute =« 4}. 

Number of birds per square mile per minute = 68 

W. E. D Scon 

[Mr Scott’s novel and important ob'^ervalions definitely esta 
bliih on a scientific basis several points m relation to the migra- 
tion of birds that have heretofore rested almost wholly on 
conjecture and probability. 

Wc have, first, the fact that the nearest birds seen through the 
telescope must have been at least one mile above the earth, and 
may have ranged in elevation from one mile to foui mile-^ It 
has been held that birds when migrating may fly at a sufficient 
height to be able to distinguish such prominent features of the 
landicape as coastlines, the principal watercourses, and moun- 
tain chains over a wide area. Of this, thanks to Mr. Scott, we 
now have proof. It therefore follows that during clear nights 
birds are not without guidance during their long migratory 
joumcyi, while the state of bewilderment they exhibit during 
dark nights and thick weather becomes explainable on the 
ground of their inability to discern their usual landmarks — points 
that have been assumed as probable, but heretofore not actually 
proven. 

These observations further indicate that many of our smaller 
birds migrate not only at night but at a considerable elevation- 
far beyond recognition by ordinary means of observation A 
promising field is here opened up, in which it is to be hoped 
investigation will be further pushed, not only by Mr. Scott but 
by others who may have opportunity therefor. — A. ALLIN.] 


ON THE EQUIVALENTS OF THE ELEMEN 
TARY BODIES CONSIDERED AS REPRE- 
SENTING AN ARITHMETICAL PROGRES- 
SION DEDUCIBLE FROM MENDELEEFF'S 
TABLES 


'T'HE relatively quick succession of new elementary bodies 
^ which has mimd the last decade of uientifio propeu and 
which must be considered as the result of chemical research, 
pioneered and guided by spectroscopic study, has brought very 
promlnentiy into notice Mendeleeff’i most remarkable law of the 
periodicity of the chemical elements. 

Origin^y pnblbhed in Russian In 1871, his memoir has since 
been translated and reprinted by the author in the Momimr 
ScienUji^ (July, 1879), and thence has been translated into 
some of the English loumals. 


TABLE I.— MendeLEEFF, Momtmr Sntniifiqw, No. 451, p. 692, July, 1879 
TYPICAL ELEMENTS. EXTENDED PERIODS 
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the point of view of iphcncnl volnine expressed hx the simple 
formula t * ^ 

Hinq any two spheres being one to the other os y* in to 7^^ in 
atomic elements 7 and 7^ are inconceivably minute, and cun^^e- 
quMitly the values of the two expressions tiry^ and | ir 7j^^ for two 
given atomic elements if calculated would bear n i comparibon 


with thenatuie of the units by which the equivalents are ex- 
pressed, while, huutver, the ratio of their volumes might be 
adequately represented ny entire numbers of the order of the 
equivalents. 

The law of proportionality, according to which the atoms 
combioe, implies that the vuluuieii of the atoms should present 



some Mich proportionality, consequently that for a senes of 
atoms their volumes might be expressed by the terms — 

J»7": 1*1117*; I 

and therefore stand, Cne to the other, as the bucce^sion of terms — 
ir ; *1 V ; nw, &c., &c , 

that ir, be related by a series of terms in function of v 


It may be remarked thnr ihi wuiiM till be admusible if it be 
assumed that the foruiH "r rhe at 1 ^ e that of vortex rings as 
argued 111 the very remarkKlili' .irikle by Mr. Tolver Preston 
rcfcjred to. 

Bat if such a relation be all iwed exist it is also legitimate 
to admit a t cries of which | v, or v would be the ratio or 
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dlffoMoev thn law of proportionality bein^ thna HtiU observed 
Now taking the simple aritboietiLal progression Laving fur 
dlfieimoe w b 3, 1416, it lumished a series uf terms which 
markedly concord with the senes of the atomic weighs or 
equivalents as presented by McudeleefT’i Tables, and the succes- 
sive blanks occiirnng in the senni established by him in his 
Tablet are very approximately hllcd up by the succc^^iun of the 
terms of this progrciihion bulb fL> regards numencai values and 
order of Buccesiion. 

To demonsitrate this McndeleefT’s Taldeshave been drawn out, 
with the addition opposite each equivalent of the corrcBiioiiding 
approximate value in Icnus uf the piogression v 

In Table I., containing his grouping into Jypual and Great 
r^rtods, there is ishown the sucLCs^ion of the elementary bodies 
and their equivaLenta, aD also the comparative concuidanl hucccs- 
sion of the terms of the progression ir with approximate values 
mostly m terms of ^ ir. 

In the Table II., or ol Pertodte Senes, the blanks existing in 
these EerieR as indicated by Meudcleell arc shown to be very 
approximately filled up by corresponding terms, in value and 
order of succession, of the progression rr lliis is markedly the 
case as regards the gap exiitin^ between the senes % and 10, 
where are wanting hueive terms, v^hith, lieing hllcd up by suc- 
cessive terms of the progression ir, the thirteenth term, corre- 
s|)oiidiDg to the equivalent of Lanlluiiium = 180 (^) is represented 
in the progreasiou w by the value 57^‘r _ iSo, 1 164, or approxi- 
matively the value 57* = W9i 

(.'onsidcring this progression of terms of ir it will he fimnd that 
of the siaty-hve elenieniary bodies given in Mendclceff’s Tables 
the following corresponding equivalents are represented, viith an 
^iqu-oxlmation of less than a unit, by terms of the progression — 


H 

I 

fl* “ 

1, 0472 

Be 

9. 4 

3 * = 

9. 42421 

C 

12 

4* = 

12, 5664 

0 

16 

5* - 

IS, 7obo 

FI 

19 

ti w = 

18, 8496 

Si = 

28 

9 IT = 

28, 2744 

Ph 

31 

10 IT — 

31. 4159 

Ca = 

40 

I 3 * - 

40, 8404 

Ta 

48 7 

15 * "= 

47, 1240 

Va = 

SI 

lO ir -- 

SO, 26s6 

Fe == 

S6 

. iS IT = 

S6, 5488 

Ni = 

59 

. 19 * - 

59, 6904 

Co 

59 

• 1 1 

1 i 

Cu 

^3 

20 IT — 

62, 8JI3 

Zn = 

65 

21 a* = 

6S. 97jO 

(Gallium ? » 

69 1 

22 V — 

69, 1150) 

(Norwegjum^ = 

72 

23 V = 

72, 2566) 

As = 

75 

24 X = 

7 S. 3984 

Se 

78 

25 V = 

78, S4«J 

Rb 

as 

27 V =- 

84, 8232 

Yt 

88 

28 a- =• 

87, 9648 

Zi 

90 

29 T = 

91, 1064 

Nb =. 

94 

30 X = 

94. 2477 

(Terbium ? = 

99 

32 V = 

100, 5112) 

Ris 

T04 

33 ^ - 

103, 6725 

Rh 

104 

1 1 

1 1 

]o6, 8144 

Pd 

106 

34* - 

III 

113 

36 V - 

113. 097b 

Sb 

122 

39* = 

122, 5224 

Te 

125 

40 IT - 

I25i 6636 

(.s - 

*33 

4a V = 

*3*. 9472 

l)i = 

138 ’ 

44* = 

138, 3300 

CC B 

140-141 

45* ^ 

141, 3710 

/Davynm ? b 

*53 

49* = 

153, 9384^ 

\Decipium7 = 

*57 

50 IT = 

'57, 0795^ 

Er 

La = 

1787 { 
180 7 

57 * = 

179. 0712 

Tr 

i8a 

58 T = 

182, 2128 

Oe 

*95 

62 IT = 

194. 7786 

Ir B 

PI 

*97 j 
198 

I 63 V = 

197, 9208 


aoo 

64 V B 

201, 0634 

TL = 

204 

65 » = 

204, 204Q 

Ph 

207 


207. 3450 


Such a concordance must-be taken as some proof of the reality 
of a certain correapondence between the vulnes of the equi^ents 
and those of the terms of the progression w. 

It is fully admitted that the equivalents are but relative, both 


as regards their numlier and Ibeir numencai valueR, to the forces 
which the present stale of chemical analysis can brmg to bear on 
matter, and admitting the existence of a law of progression by 
which the equivalents may be connected, such a progression 
should as a matter of necessity differ both as regards the number 
of representative terms and their values fiom the present received 
succession and numerical values of the equivalents, and conse- 
quently show' discordances in cerltiin places and appruximate 
concordances in others j such is shown by the terms of the pro- 
gression *■ J P O' U LILLY 

May, 1S80 


'BIRDS OF THE SOLOMON ISLANDS 
TN a paper ''On the Birds of the bol inioii Islands,” by E P. 
^ Ramsay, E.L.S , , Curator of the Australian Muiicum, 

Sydney, read before the Linnean Society of New South Wale-, 
I'ebruaiy 23, 1881, Ihe fqlluwmg iiew birds w'erc described — 

1 Oraucalus eiei^ans, sp nov — A species allied to C hypg- 
hueas of (iould, but differing in its smaller sue, whiter under- 
suifate, broad )et black hand on lorcal region, extending below 
ibe tye, and in having ashy grey shoulders. 

2. J^ezorKynehus Richa^ dsu, nov — A remarkably distinct 
species, with the Iwdy and the wings and tail abcjve black, 
ossified liable, and hmd neck white, head and throat black, chest 
and remainder of the under surface chestnut , thiii species comes 
from the Island of Nyi, and has been named in compliment to 
Lieut Richanls, K N 

3. Myzomela 1 nstrami^ sp nov — A ict black my/omela of 
large size, the bill strong and yellow, with end blacU, bases of 
the inner webs of the quills below ashy This species allied 
to, but dibtinct fiom, JIL fitj^ra, M Forbesw, and M patH‘ 
melana 

4 Mygomela puJehernma, sp nov — This line specie • has the 
whole of the head, neck, chest, breast, and sides of the body 
and danks, the micrscapuiar region, rump, and ujiper lad coverts 
of a iich deep ciimson, the remainder of tbe )>lumage black 
The extent ut the scarlet on the Hanks and breast is gi eater than 
in either of ihc allied specie^ J\/. cardmatis and mgriventru, 

5. Zostenps {Teplnas^ oltvatens, sp, nov — In iliw genus 
there is no trace of white round tbe eye, and the bill has quite a 
different Lonlour than that of any species uf the gemu Zosterops. 
The fii'-t and sixth primary qudls in this species arc equal, and 
llu! I bird is equal in Jeug^ to the fourth. Ihe general coloui 
above !'• a uniform dull brown Wiished w'lth olive, inchnmg tc 

I siiiukey brown on the head, inner webs of the quills below mar 
gined with white, undersurface light ashy brown, iluiost white 
on ilic *ilMloaien, length about five inches 

6. Nasitctna Jiuichti, sp. nov. — Avery distinct species of i 
Uniform gra^-green tint, paler on the abdomen, under tail 
coverts yellow, length 3'8 inches. 

The paper contains notes on six or eight other species o1 
iniercsL and a fine collection of Solomon IsUnd birds were 
exhibited — about fifty species 


OUR ASTRONOMICAL COLUMN 

The Variabi k Staa x Cygni — A maximum of this vanabh 
should now be close at band. Prof Winnecke assii^iB it tc 
July 31, rather later than the average period of the last few yean 
would give it Its brightness at maximum has varied during thi 
present century from 4m to a very little above yui. In voF vi 
cif the Bonn Observations, Argelander has given nine observe 
tions of the position of this star, about which there han lieen so 
much and unnecessary confusion Its place for 1H800 is in 
nght ascension igh 4501. 57'33«., declination 32' 36' 42'''!. A 
comparison of Lalande's observation in 1793 with ArfreUnder's 
shows that there is no appreciable jiropcr motion The varia- 
bility of X ^yfni was discovered in 1686 by Kirch, whose firal 
observed maximum is dated November 28, 1687. 

Comet i 88 ri 9 — It appears (I114 comet was detected at Sydnej 
as early as May 22, so that wc may yet receive observaf ions frou 
the Anstrolian observatories made nearly a week before the Hrsl 
of tho^e made at Rio Janeiro. The orbit, founded upon post 
perihelion places, which wc publubed lost week, give!, the comet’i 
place on 22 at 10 p.m. at Sydney in right ascemuor 
, 4h. 58 '5m., (Kclinalion 43 33' S., auid at this time the comd 
was distant from lha earu 0772 of the eorth'i mean diitanci 
from the sun. M. Cruls’ first pontion, dedMced from the obser- 
vations at Klo is as follows 
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lJuly 21. 1881 


II T. M Rio ^ R.A DkI. 

M«ya9'a798o S a 3'B -3« »5 ^4*9 

The comet wu neareit to the eerth about midnight on June 19, 
when Its-distance wbb O'aSi. 

The ephemeriB Bubjoinea 1 b for Greenwich midnight : — 



R.A. 

N.PD 

Loff diiUnce froni ihe 


h. m 


Earth, 

Sun 

July aa . 

11 44 'a . 

fi 5*0 

9 9290 . 

0 0065 

33 -- 

" 55 5 

f 135 



*4 ■ 

12 5-9 

. 8 227 

. 9 9479 

0 0173 

ai 

12 15-5 

8 33 4 



26 

■ 13 24-5 

- 8 43 'S 

.. 9 ‘ 96 S 7 • 

0 0281 

27 . 

. la 32-9 

8 529 



20 

13 40 7 

-9 34 - 

9 98 as . 

, 0*0388 

29 

. 12 48 0 

9 139 



30 

■ 13 54 9 

. 9 34-5 

9 ' 998 a 

00493 

3 * 

13 1*3 

9 35*3 



August 1 . 

13 7-4 

9 45 *9 

o'oi3i 

00597 

2 

13 13 2 

9 56-4 



3 

13 187 

10 7'8 . 

.. 0*0271 , 

, 0*0700 

4 

- 13 24 0 

10 172 



5 

13 29'2 

10 27 ‘4 

0*0404 .. 

o'oSoo 

6 

'3 34 3 

10 37*4 




Comet i88i,r — Telegrams from the SmithBoblan Institution 
at Washington notiiy the discoveiyof a comet at the Observatory 
of Ann Arlxir, by Mr. Schaberlci apparently on July 16 , it was 
situate, according to the telegranu, nearly in the nght oscen^sion 
of Capella in 48^ declination (or 7 38"). 

Near approach of Venus to 107TACR1 — Prof. Winneckc 
hai circulated a note in which he suggests a method of determin- 
ing the solar parallax from oboervaflons of this planet, when it 
approaches or occults a fixed star We refer to the note at this 
tune, only to draw attention to a close approach of the planet to 
107 Taun, a star of 6'5m. on the morni^ of July 24. Accord- 
ing to a calculation by one of Prof. Winnecke's pupils the star 
will be occulted, but there appears to be some mistake here. 
Taking the star’s place from the Greenwich Catalogue of 1864 
and the Kadcliffe Ob*>crvation6 1870-75, its apparent position 
will be R. A. 5h. im. 51 33s., Decl + 19“ 42' 15" 'i, and at con- 
junction in R A, July 23 at 2oh. 26m. 2 G.M.T,, the geocentric 
difference of declination (Venus-star) is 28" 7, this diflerencc is 
reduced by the eflect of paiallax at Greenwich to 22" 9, and 
Wichmatin’s value of the semi-dinmetei of the planet being 10'' 8, 
it appears neglecting tabular error of place, that at conjunction 
in right ascension, the south limb of Vcniu will be 12" north of 
the star. 

[Since the above was in type Dr Gould's observations of the 

S eat comet at Cordoba have been received ; they show that at 
e end of May the elements upon which our ephemeris is 
founded may give the comet's position with errors of + 1' o in 
R A., and -I- 3''8 in decimation.] 


SCIENTIFIC SERIALS 

BullHin dt tAcadhnu Royale des Sctencis de Belgique^ No. 3, 
— On the intensity of scintillation during aurorse boreal es, by 
M. Monti gny — ObservationB on the anatomy of the adult Afri- 
can elephant, by MM. Plateau and Li^n^. — On a general 
pnmrty of liquid sheets in motion, by M. Vander Mensbnrghe. 
— On the tnangulatiou of the kingdom, by M. Adan. — On the 
magnetism of bodies in relation to their atomic weight, by M. 
£nera.-~OD the broadening of the lines of hydrogen (third 
communication), by M. Fi^vez. 

No. 4. — Lib^ty, and its mechanical effects, by M. Delbceuf. 
— Note on Prttswichia roiundata, J. PrcBtwicb, discovered in 
the coal schist of Horan, near Mods, by M. de Koninck. — On 
the trknsformation of mcthylchloncetol into acetone and thi- 
acetone, M. Spnng. — On the blood of insects, by M. Frede- 
ricq — Note on certain co-variants, by M. le Foige. — Researches 
on the reproductive apparatus of osseous fishe’’, by Mr Mac- 
Leod. ^On the stratignphic position of remains of terrestrial 
mammalia dis'ixTvered Tn Eocene strata of Belgium, by M, Rutot, 

Archives des Sciences Physiques et NatureUes^ June I 5 - — 
InlematioiiBl Geological Congress at Bologna (1881) , report of 
Swlis Committee on unification of nomenclature, bv Renevier.— 
On an artificial reproduction of Gaylnsslte, by Mm, Favre and 
#^oret— Study on paleontological and embiyological devetop- 


ment, bj M. Agoaslz. — Reseordica on alternating generatloni of 
C^nipides of oak, by M. Adler.— Observations on luminous 
plates, by^M. Dufour,— Apparatus for Liss^oufa’ curves, by the 
aame, — The telephone and return currents of telegraph lines, by 
M. Cauderay. , 

AHi della R. Aceademiadei IahcH^ voL v. fasc. ij-^Astrono- 
mical and physical observations on the axis ^ rotation and the 
topography of Mars, at the Royal Observatory of Bim, in 
Milan, with the Merz equatorial, by S. Schiaparelli.— Prelimi- 
nary note on the volcanic ejection or tufa of I^era and Simo, 
by S. Scocchl. — Researches on the variations of tone in the 
human blood-vessels, by Signon Rajordi and Mosso,— On obser- 
vations of solar spots, facule and protuberances, at the Royal 
Observato^ of the Roman College, during the first quarter of 
1881, by V. Tacchini. — On the mean monthly and annual tem- 
peratures and the daily thermometric excursions deduced from 
observations at the ob^rvatory of the Roman College, by the 
same. — A supposed new red star, by the some. — Observationi 
on small planets, by the aame. — On the depolarising property of 
saline solutions, by S, Mocaluso. — On the constitution of de- 
rivatives of santoninc, bv S. Cannizano — On the action of 
bromine on naphthaline, by S. Mogatti. — Attempt at synthesis 
of pyrigallic acid, by the >!ame.— On a new (^rd) homologue 
of pyrol contained m oil of Dippel, by Signori Clomician and 
Demis tedt, — On cadaveric poison®, by S Moriggia. — On the 
saccharifying ferment of wine, by S Selmi. — Some theorems on 
geometry of » dimensions, by S. Veronese. — On the skeleton of 
Scehdotenan exhibited in the geological museum at Bologna, by 
S. Capellini. — Primordial fauna in Sardinia, by S Meneghint — 
On botanical taximony, by S. Camel,— Epbemendes and sta- 
tistics of the Tiber in 1880, by S. Bctocchi.— Determination ol 
the difference of longitude between Rome and Milan, Signori 
Respighi and Celona. — Absolute value of gravity at Rome, by 
S. Respighi. — On corrections in elliptical co-ordinates in the 
calculation of planetary perturbations, by S de Gasparis, — Some 
artistic, literary, and geographical fragments of lAusnardo da 
Vinci, by S, Govi 


SOCIETIES AND ACADEMIES 

Tendon 

Geological Society, June 22,— R Etheridge, F R S., 
president, in the chair. — ThomaR Hart and David William 
Jones, CoroneJ, Chili, South AmericB, were elected Fellows 
of the Society, — The following communications were read : — 
Description of a new species of coral from the Middle 
I.ias of Oxford'^hire, by R F, Tome®, F.G.S. The species of 
coral described m this paper was referred by the author to the 
genus Thamnastraa and the sub-genus Synastraa, under the 
name of Thamnastraa WaJfordi, in honour of its discoverer, 
Mr. £. A. Walford. The specimen wqr from the .S/ino/ttj-bcds 
of the Marlfitone, at As ton- le- Walls, Oxfordshire. Like Tham- 
nasiraa Ethendgei^ previously described hj the author {Q,y G S, 
xxxiv. p. 190) from the Middle Lias of Oxfordshire, this species 
presents the same sub- generic characters as T arachnoides of 
the coral rag of Steeple Ashton , and the author remarks upon 
the fact that the only species known from the English Lias 
resemble corallian rather than Inferior-Oolite forms. — Note on 
the occurrence of the remains of a Cetacean in the Lower 
Oligocene strata of the Hampshire basin, by Prof, T. W Judd, 
F K.S., Sec.G.S, With a note by Prof. H. G. Seeley, F.R.S., 
F.G.S. The author referred to the rarity of remains of marine 
momnialia in the Lower TertiaricB of Britam, the only recorded 
species being Zeuglodon Wanklyni^ Seeley, from tne Barton 
clay. The single specimen in his possession wu obtained at 
Roydon, about a mile and a half north of Brockenbunt, where 
the beds exposed in the bnckyard consist of sandy clays crowded 
with manne fossils, and resting upon green freshwater clayp, 
with abundance of (/nio Solandn belonging to the Headon 
senes. The author briefly referred to the question of the 
horizon of these depMits, which be regards as belonging to the 
same great marine series u the beds of Brockenbunt and Lynd- 
hunt, which he holds to be Tongiisn or Lower Oligocene. The 
Cetacean vertebra obtained by Prof. Judd wu stated by Prof. 
Seeley to be a caudal vertebra, probably the eighth, but not later 
than the twelfth, of a species belonging, or closely related to the 
genus Balancftera, and especially approaching Ba/am^era 
laticefis, a species of the North Sea whidi appears to 
range to Japan. Prof. Seelw regarded it u representing a 
I new species, which he named BalancpUru Deicnp- 
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hon of ■ peftt-bed Interitntified with the boulder-drift at | 
Oldham. byO. H. Hollinfi^worth, F G.S The author described 
a deposit of peat interntratified with boulder-drift, exposed la a 
railway cutting at Rhodes Bank, Oldham. The depth of the 
section was only 14 feet, and it showed * — 

1. Soil .. .... 8 to 10 Inches. 

2. Boulder-clay, with beds and strings 

of peat ,,, a to 6 feet. 

3. Main bed of peat, containing mosses, 

exogenous stem**, and beetles . a in. to I ft. 9 m 

(average 15 in ). 

4. Fine blue clay (floor) ... a inches to 1 foot. 

5. Current-bedded coarse sand and fine 

gravel 4 inches to 2 feet. 

6. Bwlder-clay. 

The mosses in the peat are of northern type 
Silurian uniserial Stomatopom and AsLodtetya^ by G R Vine, 
communicated by Prof, P Martin Dunpan, F.R.S. For the 
genus Stomatopora the name Alecto has pnonty , but as that had 
previously been applied to a member of the class Echinoder- 
mati, the author preferred the later name Species of the 
genus have also been described under the generic name Aulopora. 
Ihe author has received from Mr. Maw more than two hundred- 
weight of washed dibris of Wenlock shale, ab:»ut thirty pounds 
of which, from twelve locahlieo, he has examined. It contains 
a moderate amount of Polyzoan remains, generally water- worn. 
The author desenbed the following species — Stomatopora 
infiata and dtsstmtlu^ Aicodictyon stellatum and radtanj (with a 
variety sUuriense), and discussed the characters of the genera. — 
Note on the diamond-fields of South Africa, by E. J Dunn, 
communicated by Prof Ramsay, F.R S. The passes or necks 
of decomposed gabbro, &c., at the Kimberley, Uultfontein, 
and ocher diamond-mines have now been excavated to a con- 
siderable depth, and have allowed excellent sections of the 
sedimentary beds through which they have broken to be exa- 
mined Thebe arc generally but liUle disturbed, and may be 
traced over an area of many square miles, Immediately beneath 
the surface are, genmlly, yellowish shales, with remains of 
small Saunans , and beneath these a mass, certainly more than 
a hundred feet thick, of black carbonaceous shales, with occa- 
sional thin bands of coal. It is found that the diamonds are more 
abundant and of better quahty when the level of the black shales is 
reached It seems, therefore, not improbable that the carbon requi- 
site for the formation of diamonds was obtained from these shales. 
Some other Doints of minor interest were also noted in this paper, — 
On a new domatula from the Kelloway Rock, by P II. Car- 
nenter, M.A., Assistant Master at Eton College, communicated 
by the Preiident. The ipeciinen, to which the author's attention 
was called by R, Etheridge, jun , is in the national collection , 
he proposes for it the name Aettnomitra calltwienzu The 
specimen is from the Kelloway rock, of Sutton Benger , the 
whole diameter is 15 mm., diameter of cenlrodorsal 6mm. 
Three species of this genus are already know n from the British 
Jurassic rocks ; two are only known from their centrodursals, 
which are each different from that of A callauunsis. The 
third is A, cheitonensu, from the Inferior Oolite, known oiilv by 
its radlals and basala, which are different from those of the 
present specimen. To this Antedan PtcMi, from the Valangian 
of the Continent, has some resemblance. It is, however, a true 
Aettnometra, differing chiefly from existing forms in retaining its 
pnmary basals without their having undergone traniiformalion 
into a rosette. — Descnptive catalogue of Ammonites from the 
Sherborne district, by Sydney S Buckman, Communicated by 
Prof. J. Buckman, F.G S., F.L.S , &c. In this p'lper the 
author gave a list of the Ammonites from the Inferior Oolite of 
the nei^bourhood of Sherborne, in which he enumetuted about 
forty-seven spcclea, and stated that he had about fifty more 
which appear to be undescrlbed ; fully one half have the mouth- 
termination perfectly preserved. The author Indicated the sonea 
into which' the roclu furnishing these Ammonites could be 
divided, as shown at Oborae, near Sherborne, at Wyke Quarry, 
and at Bradford Abbas, and indicated the characteristic fossils 
of each ; he alio pyt the principal synonyms of the species 
referred to, and discussed some of their characteristic pecu- 
harltiei. — The next meeting of the fiocietT will be held on 
November a, 1881. 

Entomological Society, July 6.^Mr. H. T, SUInton, 
F.RS , president, in the chair. — One new Member and one 
Suhicribw were elected,— Mr. W. L, Distant exhibited the 


sexes of Morpho Adorns — Miss E. A. Ormerod exhibited some 
elm-leaves bleached by the attacks of a Coleopterous larva , and 
larvoe of a species of Dolerus and of CAaraai gramtnu, feed 
ing on grass. — Rev. E. A Eaton exhibited drawings^ Mr. A 
T. Halleck of the nymphs of various Epkemerida — Tne Secre- 
tary read the report of the Committee appointed at the last 
meeting to inquire into the history of an insect found feeding on 
the eggs of locusts in the Troad It proved to be a dipterous 
insect apparently belonging to Bombyluda , and specimens 
were exhibited by Sir S. S. Saunders, — The following papers 
were then read ; — Mr. F Moore, descriptions of new Asiatic 
diumal Lepidoptera — Mr D Sharp, on the species of the genus 
Euchroma , — Mr J. W. DouglaH, observations on the species of 
the homopterons genus Orthma — Mr, A. G. Butler, on the 
Lepidoptera of the Amazons collected by Dr Trail dunng the 
years 1873-1875 Fart iv. Geometntes.^ Baron Osten-Sacken, 
note on the larva of Nycleribia — Mr. W. F. Kirby, notes on 
new or interesting species of Papihonidm and Puruia collected 
by Mr. Buckley m Ecuador. 

Edinburgh 

Royal Society, June 6. — Sir Wyville Thomson, vice- 
president, in the rhair. — Prof II. Alleync Nicolson, in a paper 
on the >-tructure of the skeleton 111 TubiporOf and on the relations 
of the genus to Synngopofxt, argued that the sum Ian ty between 
the skeletons of these genera was only apparent, and that careful 
and minute micro(.copic study proved them to be built up in very 
diflercnt ways. In the former genus the skeleton u porous and 
made up of fn^ed spicules. There are no tabulx, and the axial 
tube, when present, seems to be simply the calcified wall of the 
body cavity, coming into contact with the external walls only at 
the nodes which mark the stages of growth In the Synngopora 
agun the skeleton is not porous, while there are true septa and 
liinnel-shaped tabulee which give nse to an axial tube. — Prof, 
Tait communicated a note b^y Mr A. P. Laurie on an iodine 
baitery, whose great merit is that it combines the simplicity of a 
single fluid cell with an electromotive force practically con>>tant. 
Carbon and zinc plates dip into a solution of iodine in iodide ot 
xinc, the iodine preventing polarisation. The zinc should not be 
amalgamated, and should be removed from the solution when the 
cell Is not working. As tested by a quadrant electrometer, the 
electromotive force wxs very approximately one volt, and was 
hardly diminished, even after half an hour's short circuiting —In 
a note on chemical affinity and atomicity Mr W. Durham 
brought forward certain objections to the generally. accepted 
theory of atomicity, arguing that there was no sufficient ground 
lor assuming that one atomicity of a given element was saturated 
by one atomicity of another element in the compound, that this 
assumption led to the necessity of giving to certain elements 
diflerent atomicities, and that it was more rational to suppose a 
given atomicity distnbutcd nmong several of [fae like ctmstituenti 
of the compound — Sir Wyville Thomson communiLiied a paper 
on the physical and biological conditions of the chan n cl between 
Scotland and the Faro Islands, A senes of soundings taken 
last summer had proved the existence of a narrow ridge running 
acrosii this channel and flanked on both suits by deep water. 
Down to a depth of 260 fathoms (the depth of the nage) the 
ocean water on both sides of this ridge wLi at much the same 
temperature, while at lower depths the water to the north-east 
was markedly colder than that to the souih-west , thus at 450 
feihoDis the temperatures of the^e regions wererespec'ively 30^*5 
F and 47" '2 F. The chamet eristic fauna of these regions 
showed a corresponding diversity, that of the nortb-ra.sl basin 
being similar to the Scandinavian fauna, and Arctic in cha- 
racter, that of the south-W'cxt being similar to the fauna found in 
the warmer waters all over the ocean bed Many new forms were 
discovered in both of these regions. 

June 20. — Prof. Maclagau, vice president, in the chair — 
Prof. Chrystal, in a note on Sturmian function^, irave a simple 
demonstration of a theorem of JoachimvthuJ, expressing a class 
of these functions as the successive minon of a symmetrical 
determinant — Dr. Herdman communicated Part iv. of the Pre- 
liminary Report on the Tunuaia of the Chaiiengrr Expedition, 
— Mr. D. B. Dott gave a short account of a senes of expen- 
ments which he had nriide on comenic acid and its salts, 
which he regarded as establishing its dibasic char cler.— 
Macfailane read a paper on Morgan's systems of consanguinity 
hnd affinity, which he had examin^ with the help of his analvsia 
of relationships. The paper c insisted of two parts the fint 
beug a cntidsm of the tables of data, the second of an ex plana- 
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rioD of tho w aHod clunficatoiy methodi. The claauhfloHon 
' prooMdO'acoordiDg to diAerence of gonmklon, and u uionlj one 
mode fn'wliieh the reUtioiiihlp Iden^ may be expreised in wools 
Mr. Morgan’s Imoihoni of % consanguine and of a Ponalum 
fimU^-are ecmbwAtted by the data which they are introdncetl to 
explain,— Prof. Tait aomnunleated a note on a propoaltion in 
the Ifaooiy of winibwi. 

Paris 

Aeademy of ficlencea, July ii. — M, Wurtz in the chair. — 
The following pspera were read i — On the formation of the toils 
of comets, by M. Faye, A reply toM. Flanunanon. The tail is 
nol^rigidly connected with the nucleus. The repellent force is 
proportional to the lurfoces, is weakened by interposition of a 
screen, is not propsgBlcd instantaneously, and vanes in inverse 
ntlo of the square of the distance — Theory of platic flexion of 
solids and consequences relating to con'struction of astronomical 
telescopes snd to their regulation, getnng rid of deviations of 
the optic axis due to flexion, hy M. VilUrceau.— On the velocity 
of propagation of explosive phenomena in gases, liy M. Berthe- 
lot. The experiments were with mixtures of hydrogen and 
oxygen and of carbonic oxide and oxygen (2 vols to i) These 
were placed m a long iron tube (open or close, fixed in various 
pooitioDB, Ac ), and were inflam^ with an electric spark ; ihc 
passage of the wave was measuied by an electric meihod The 
velocity V as in general about 2500m per second. Explosive 
phenomena are more complex than a simple motion of translation 
or even than the propagation of a sound wave. — Reply to M. dc 
Lcssepi on M Roudaire’s project, by M Cosson —On the bor 
logs made in strata to be traver ed by the Panama Canal, by M 
da Lessep* Ibe strata of large section will offer sufficient con- 
sistency for formation of talus, while not presenting the resistance 
of hard rock. — Study in experimental thermodynamics on steam- 
engine**, by M Ledieu. — rhotographv of the spectrum of comet 
^ l88i, by Dr Huggins M. berthelot thought the vpccira ren- 
dered probable the electric origin of the proper light of comets 
— Influence of phosphoric acid on phenomena of vegetallnn, by 
M de Gaspann — Remarks on the accidents coused by u^e of 
sulphide of carbon in treatment of vines in the South of France, 
by M. Cornu — Shocks of an earthquake at Gabes on June 13 
were reported — On the comet of isBi observed at ihc Imperial 
Observatory of Rio de Janeiro, by M, Cruls. — Observatnms 
on the same comet at AJIgiers Observatory, by M. Tripled 
— Further observations by M, Wnlf and by M. Thollon 
(See page 261). — Attempt at explanation of the tails of 
comets, by M. Picart. A comet, consisting of gnseoui matter 
and hum nous ether, appears, at a distance Drom the sun, in 
ipheroidal form (the luminous ether being then invisible). But 
on nearing the ^un the luminous ether of that star repels the 
luminous ether of the comet , hence the tail — On the polanaa- 
tion of the light of comets, by M Trazmowski The comet is 
ahown to reflect solar light abundantly — New method of deter- 
mining certain constants of the sextant, by M. Gruey. — On 
Kleinian groups, by M roincar^.— On a general means of deter 
mining the relations between constants contained in a particular 
solution, Ac (continued), by M Dillner — On the three centrifugal 
axes, by M Bra.S'-inne — On the abiiolute measurement of currents 
by eleclrolysiB, by M Mascart By careful experiment he finds the 
intensity of the current capable of producing in one second the 
electrolysis of i cquiv of a substance expressed in milligrammes is 
equal to 96 oi w., or say 96 webers — On the reality of kine- 
matic equivalence in undulatory optics, by M. Crouillcbois. M. 
Cornu made some remarks. — On the colorides of iron, by M 
Sabatier — On the oxychlorides of strontium and of barium, by M. 
Andr^, — Experimental reiearches on decomposition of picrate of 
potash; analysis of products, by MM. Sarrau and Vieille. — On 
decipium and samarnim, by M. Delafontaine, He reserves the 
nmc tfffripiu/n for theradical of the earth having an equivalent of 
about 130 ; sanmnum for the other metal (in samarskite) whose 
absorption spectrum was deicnbed by M Lecoq. (The 
equivalent of samarine is probably under iry ) — Action of 
peroxide of lead on alkaline iodides, by M IMtte. — On ethers 
of morphine considered os phenol, by M. Grinuux.^Re- 
Morchei on tertiary monaminei ; III. Action of triethyl- 
amine on ethers with hydrocids of secondary and tertiary 
alcohols, by M Rehoal. — On oyanUed camphor, by M. HaKer. 

the compoBitioa of hydrosnlphite of soda and of bfdro- 
mlphttrous acid, by M. Bemthsen. — Two facts rrioting to deci- 
IcBe (oil of turpentine), by M. Manmentf —On wnvjr, or the 
gummy substouce of vUcous fermentation, by M. fi^hamp. — 


Detennination of urea with the aid of btratad hypobremite ol 
■oda, by M. Quinquaud, -^Researches on animal neat, byW. 
d’Anonval. By direct calorimetry he proves Ibe great-ahieip- 
tion of heat by the egg in ineubaiion during the firittday (a diet 
otherwise proved by M. Muiteiner). Oxygen Is abuUdutly 
aba .rbed and carbonic acid emined. During sleep or complete 
re^t, enimal-s absorb much oxygen and make little neat, the enis- 
siOD of carbonic acid varying slightly. The author bndly ever 
found agreement between the heat mea*>urcd directly and the 
heat calcuKiled from respiratory combustions, this Ls became 
organic combustion is of the order nf fermentation. Tlie chemi- 
cal method gives the sum , direct calorimetry the difference 
The two methods should be combined. — Action ofmattf on gosch 
of the blood, by MM d'Arsonvat and Gouty.— Absorbed by the 
stomach or the veins, mate diminl hes the carbonic acid and the 
oxygen of arterial and venous blood cnormomly (sometimes a 
third or a half of the normal quomity) — On the seat of cortical 
epilepsy and of hall ucinai ions, hy M. Paaternotzky. Coitical 
epilejisy is really what the name implies. The hallacmatioaa he 
produced in a dog with absinthe he aitnbutes to eiataHon of the 
sensitive sub cortical centres by that hub tance. — On the altera- 
tions of the cutaneous nerves in pellagra, by M. Dejenne.— On 
venous circulaiii>u by influence, hy M Ozanam Among the 
various cause>i of progre'^sion of blood in the veins is an impor- 
tant influence exercised on each vein by the artery osNCiated 
With it The vein walls experience a rebound from the arterial 
movements — On the structure iT the oothecee of Mantes, and 
on the hatching and first moulting of the larvx, by M Bron- 
gnurt. — Chemic.il researchemm the product of secretion of the 
ink-bag of Cephalopoda, by M GiroJ. — On the synchroMim of 
the marine carboniferuus fauna of Ardoiai^re (Allier), and the 
anthraciferous fauna of Roannais and Heau|olais, by M. Julien — 
M Laurey noted, about the ci met, that ihe sunlight illuminated 
only the left parr, leaving the right dark— a true conetary phxse 
Vienna 

Imperial Academy ofScienceB, June 23 —L T. Fitzinj^r 
in the chair,— L T Fitzinger, examination of some .species which 
were till now incorporated with the species fVjiij atefos . — F 
Steindachner, conlnhulmns to the knowledge of African fi>^hcs 
(coniains a descrqit on of a new species of Sar^tr from the Gala- 
pagos Ulaiids) — job Mayer, on the iraicLtory of the 1880 3 comet 
— Max Margules on the moiioiis of viscous liquids and on the 
figures of motion — F, Slrohuier, nn the occurrence of ellagit: 
acid in pine-bark. — Ernst bchneider, a sealed packet (ex- 
periment on the cons) ruction of high-power telescopes). — MM 
Neumayr and Emil Jlolub, on the fossils at the Uitenhage 
formation in !>outh Africa — M. Neumayr, studies on fossil 
Fchinodcrmata — V v. Lang, nn the coefficient of refraction of 
concentrated solutions of cyaniiic — L. llaitinger, on the occur- 
rence of malic and citnc acid in Ckehdomum mnntj — Dr. 1 
Puluj, a -^ealed packet (without inscription) 
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MISS GORDON GUMMING' S FIjr 
Ai Hom€ %n Fiji By C F. Gordon Gumming In Two 
Volumes. With Map and Illustrations. Second 
Edition. (London Blackwood and Sons, 1881 ) 

M ISS GORDON GUMMING is a most indefatigable 
traveller, daunted by no hardships or discomforts, 
ready to pusli her way anywhere, and as happy and con- 
tented almost in a Fijian dwelling a^ if at home. She has 
travelled over most of the world, and being a most skilful 
draughtswoman, has, like Miss North, brought back with 
her a vast senes of large coloured sketches of all the 
principal points of interest visited by her Whilst how- 
ever Miss North's hne and most instructive collection is 
executed in oils, the author of the present work sketches 
in water colours Miss Guidon Cumming's drawings are 
very beautiful and, as all those who have been fortunate 
enough to sec them can testify, extremely faithful repre- 
sentations of the scenes which they depict, and she has 
sketched some of the most interesting scenes existing, 
such as the hot spnngs and geysers of New Zealand, the 
ruined ancient cities of Ceylon, the summit of Adam’s 
peak at sunrise, with the curious coloured edged shadow 
then cast by the mountain, and the ever-surging lava lakes 
of Kilauea in Hawaii She went to Fiji as companion to 
Lady Gordon on the appointment of Sir Arthur Gordon as 
first governor of the islands in the beginning of 1 875. She 
stayed there more than a year and a half, seeing a great 
de^ of the people and constantly travelling in vanous 
parts of the group. The present book is a bnght and 
pleasant account of what she saw and did She made a 
large series of sketches, and seven of these, reproduced 
by the autotype process, illustrate the present work. 
Any one who knows Fiji will at once recognise the minute 
accuracy with which they represent the scenery of that 
beautiful group, though they are, of course, but ftcble 
substitutes for the coloured originals 

It IS pleasing to learn that the Wesleyan missionaries, 
to whom the entire credit of the civilisation of the Fjjis is 
due, expressed their satisfaction at the annexation when 
it actually took place They certainly had very serious 
apprehensions as to its effect on the well-being of the 
native population some years before, when the matter was 
only under consideration. It is a pity indeed that the 
hoary old cannibal Thackombau was taken down to 
Sydney to bring back the measles to his islands and thus 
deatroy a third of the population The difficulties of the 
problem with which Sir Arthur Gordon had to deal at the 
outset of his governorship were greatly enhanced and 
compbeated by the effects of this terrible mishap It is 
pleasmg to learn that old Thackombau is still as fond of 
hii bible as when we saw him seven years ago ; he cannot 
read it, apparently, but, as our authoress tells us, it 
makes him feel so good." No doubt if he could read 
some of the battle scenes in Kings he would feel better 
still. 

Fijiani seem to be rather failure as domestic 
servants* 

^^Day after day you must show them exactly how' 
everything is to be done, and may be certain that each 
time It will be done wrong, and that the moment your 
VoL. XXIV.— No 613 


back IB turned they will proceed to bruise up a bit of 
tobacco in a banana leaf and deliberately smoke their 
cigarette before touching the work you have given them. 
Probably they will follow you to ask where the matches 
are, and the only answer to any remonstrance is * malua ' 
(by and by), a universal principle which is the bane of 
Fijian life. They are honcit, though sometimes they 
cannot resist borrowing large Lnglish bath towels, which 
make most templing su/us (kilts), and nice cambric hand- 
kerchiefs are a tempting covering for carefully dressed 
hair It would be right and proper that they should use 
things belonging to their own chiefs, so we need not 
wonder that they cannot always discriminate.” 

The authoress was especially struck by the absence ol 
flowers in the island, and describes this fact as all the 
more striking to her after a vogage direct from Australia 
(Sydney), where the whole country was aflame with 
blossom She walked day after day till she was weary 
without finding as many flowers as would fill a small vase. 
She bears testimony, on the other hand, to the profusion 
of ferns. Mr Wallace has dwelt in his work on “ Inland 
Life" on the causes to which this absence of flowers in 
oceanic islands is due Miss Gordon Cumming’s testi- 
mony on the matter is interesting. 

Sir Arthur Gordon was punctilious m matters of native 
etiquette, and constantly attended kaava yangona drink- 
ings It IS quite new to us to Je.irn that ihepiocess of pre- 
paring kaava by chewing in Fiji was imported from Tonga, 
and that in the interior llie old custom of grating the 
pepper root survives If this statement is correct the pro- 
cess must have come from Tonga some time ago, for the 
root is only grated there now by order of the mis^ionancs, 
who introduced this method in order to pi event the 
spread of disease occurring in consequence of the chewing. 
As chewing was the melhod adopted originally all over 
Palynesia, it would be strange if Fiji had been an exception 
in the matter. 

Some remarks are made in the work on ihe so-called 
orthodox mode of Fijian spelling, that is to sav, the 
strange mode of spelling which the missionanes have 
thought fit to adopt According to this spelling Thackom- 
bau IS spelt Cacobau, c being used instead of t/i, and an /i 
sound, whi h invariably occurs before d, and g, being 
omitted in the spelling There seems nothing to be 
gained and all to be lost by this arrangement, a mere 
going out of the way to create a difficulty, unless indeed 
It be a device to prevent the Fijians when taught to read 
and write Fijian from being able to read English 

Amongst the crowds of plantation labourers from all 
pans of Polynesia the authoress specially mentions the 
Tokelau islanders, ''with their long straight hair, large 
dark eyes, and sallow faces." There is something very 
peculiar in the Tokelau race, and we believe there is 
much of importance yet to be made out with regard to it 
Every visitor to Levuka cannot help being struck at once 
by the very marked difference in appearance between the 
Tokelau men and women and all other PoJyneaians and 
Melmesians taken together amongst the labour popula- 
tion of the place. They alone of all the islanders can be 
recognised in any crowd at once by any one without any 
fear of mistake They have a Mongolian look, and wc 
cannot help thinking there is something remarkable in 
their origin, although their language is very closely allied 
to Samoan. 

A lively account is given of a Falolo fishery, which 
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the authoress was lucky enough to witness. There is a 
great deal in the book about cannibalism. A representa- 
tion of one of the well-known so-called cannibal forks 
adorns the covers of the books. These forks are so much 
prized by visitors as curiosities that we caught a boy on 
the Rewa Rivei making a coliple of trade ones, and have 
got one of them now in our possession. It is a mistake 
to suppose that they were never used for eating any food 
except long pig {hokold) A young chief of one of the 
mountain tribes was asked whether women joined practu 
cally in the delights of cannibal feasts ; he said, Td like 
to see the woman that would not cat her full share ** He 
bore testimony tp the superiority of long over short pig 
as food 

An interesting account is given of one of the native 
missionary meetings and of the set dances {tneke) which 
take place at them One of the most curious dances 
described is one representing a tide rising on a reef. — 

The idea to be conveyed is that of a tide gradually 
rising on a reef, till at length there remains only a little 
coral isle, round which the angry breakers rage, flinging 
their white foam on every side At first the dancers form 
in long lines and approach silently, to represent the quiet 
advance of the waves. After a while the lines break up 
into smallci companies, which advance with outspread 
hands and bodies bent forward to represent rippling 
wavelets, the tiniest waves being represented by children. 
Quicker and quicker they come on, now advancing, now 
retreating, yet, like true waves, steadily progressing and 
gradually closing on every side of the imaginary islet 
round which they play or battle after the manner of 
breakers, springing high m mid-air, and flinging their 
arms far above their heads to represent the action of 
spray. As they leap and toss their heads, the soft white 
masi or native cloth (which for greater eflcct they wear as 
a turban with long streamers, and also wear round the 
waist, whence it floats m long scarf-like ends) trembles 
and flutters in the breeze The whole eflect is most 
artistic, and the orchestra do their part by imitating the 
roar of the surf on the reef— a sound which to them has 
been a never-ceasing lullaby from the hour of their birth.’^ 

The Fijians are, with little doubt, the best dancers in 
the world, and it is interesting to contrast their condition 
in this respect with that of ourselves, amongst whom 
dancing has degenerated in proportion as music has 
become highly developed, until it may almost be said 
that practically only one dance survives amongst us, and 
that a monotonous performance, which, by a very slight 
revival, is just being promoted from two to three steps. 
Yet Englishmen can dance when the Fijians teach them 
All the dancers were of course fantastically painted. 

"We were chiefly puzzled and attracted by one very fine 
fellow, all painted black, with a huge wreath and neck 
garland of scarlet hybiscus and green leaves, and rattling 
garters made of many hanging strings of large cockle- 
shells, and the usual liku (a sort of kilt or waist drapery) 
of fringes of coloured pandamus leaves. Of course he 
carried a club, and was barefooted. This man dis- 
tinguished himself matly, and afterwards acted the part 
of a huge dog in a dance where all the children appeared 
on all fours as cats. Eventually we discovered him to be 
a European known as Jack Cassell." 

When the short war with the Kai Volos, the till then 
unsubdued cannibals of the mountainous interior of Viti 
Levu, took place, all the chiefs sent small detachments of 
fighting men to the governor to help in the fight. One 
hundred and fifty such men came from Mbau. They 


inarched up on to the governor’s lawn armed with Tdwer 
muskets, and performed the wildest war meke^ ending 
with unearthly yells. They then advanced two or three 
at a time, brandishing their weapons, and trying who could 
make the most valiant boast concerning his intended 
progress One cried, " I go to the mountains, my feet 
shall eat the grass," This was to express his eager 
speed Another, " I long to be gone, I crave to meet the 
foes. You need not fear ; here is your safeguardk" 

This IS only a musket,” cried another, "but I carry it." 
Said the next, " Wc go to war , what hinders that we 
should fill all the ovens?” — a hungry cannibal ally that 
One company which advanced with more stately gait, 
" This IS Ban, that is enough.” 

It makes our legs tingle now a little to hear that a boy 
was torn and killed by one of the freshwater sharks, 
Carchartas Gangeticas^ inhabiting the great Kewa River 
in Viti Levu during Miss Gordon Cumming's stay there, 
for wc spent most of one night in and out of the water of 
the river not so long ago, pushing off our boat as she 
grounded constantly with the falling tide. We trusted to 
the sharks in the upper part of the river being only small 
ones, but the boy was killed at a distance of thirty miles 
from Its mouth The authoress had bathed m the river 
herself occasionally She docs not seem to be aware that 
the shark in question regularly inhabits the fresh water. 

We cannot follow the authoress in her account of Fijian 
feasts, Fijian puddings— twenty one feet in circumference 
— Fijian weddings, where the bride’s dress is so cumbrous 
that it IS carried by her fnends to the church and put on 
outside on the shore under the cocoanut trees , of the hot 
springs of Savu Savu, used for cooking and for getting 
rid of superfluous babies , of the details of the process of 
making the beautiful Fijian pottery, and many other 
matters on which we would wish to dwell 

The book loses somewhat in general effect from being 
retained in the form of a senes of letters, an arrangement 
always somewhat irksome to the general reader Perhaps 
also for the taste of many there is a little too much about 
the missionaries in the book ; but as there were 900 
Wesleyan chapels in the islands, and, as said before, the 
missionaries have brought about all the civilis.'ition existing, 
they necessarily must appear a good deal in such a work. 
They seem sometimes to excite the admiration of their 
flock in a rather dangerous direction. An old ex-cannibal 
crept close to one who apparently is somewhat stout, 
"and then, as if he could not refrain, he put out fais hand 
and stroked him down the thigh, licking his lips, and ex- 
claiming with delight, ’Oh ! but you are nice and fat.”* 
We always thought that Fijians, like cannibals elsewhere, 
had found out by expenence that white men are compara- 
tively poor eating. 

We thank Miss Gordon Gumming much for her very 
interesting book, but before we close this notice we have 
one bone to pick with her She falls into the really un- 
pardonable popular error of talking of coral insects, and 
even talks of the parrot- fish extracting from the coral the 
insects on which it feeds. We hope she will learn before 
a third edition of her work appears that the animals, the 
skeletons of which are commonly called corals, are no 
more like any insects than a whale is to a blue-boUle, The 
fact is, coral skeletons look a little like honeycomb, and 
so we suppose the popular delusion will flourish for ever. 
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Practica I Botany Jor E lenient aiy Students. I « troducto ry 
to the Systematic Study of Flowering Plants. By D 
Houston, Science Master, South London Middle-Class 
School Association. (London W. Stewart and CO| 
1881.) 

This book differs from Mr Bettany’s (vol xxiv p 235) m 
beinp less general in its treatment It is in fact a senes of 
studies of the coarse anatomy of a number of common 
plants much on the plan first given in Huxley and Martin's 
"Elementary Biology” Each study is followed by a 
technical description, notes on the distinctive characters 
of a few allied plants, and some miscellaneous matter. 
" The plants selected arc well-known and easily- pro- 
cured types of the fifteen natural orders included in 
the Syllabus of the First Stage of Elementary Botany 
issued by the Science and Art Department, as it is 
believed that no better selection of natural orders, in- 
tended as introductory to the study of classification, could 
possibly be made" As far as can be judged without 
working through it, the book is well done, and will be a 
valuable aid to the teacher if honestly used Mi Bettany’s 
plan of leaching the art of describing is soundest. His 
book can hardly be abused, while with Mr Houston's 
there IS the risk that incompetent teachers may make 
their pupils simply learn a large part of it by heart, on the 
chance of one or more of the plants being set in an exa- 
mination Occasionally, where the author abandons the 
sure ground of personal study, he makes slips* Thus 
more than half the short list of exotic genera of orchids 
has the names misspelled The distribution 111 time and 
space of the several orders illustrated is given, though 
somewhat meagrely Perhaps in the present state of 
palffiophytology the former is not very important. Under 
Orchidacea^ for example, the Distribution in Time is given 
as " not represented," which, apart from the faef that it is 
a contradiction in terms, means nothing more than that 
fossils referable to this group of plants have not been 
found, and are perhaps not likely to be. It may be asked, 
too, what IS the value of the evidence upon which the 
liliaceous genus Yucca is dated back to the Trias ? 

Von oen Umwalsungen tm Weltalt. Von Rudolf Falb 
(Vienna, Pesth, and Leipzig Hartleben, 18S1.) 

This work is divided into three parts, with separate head- 
ings : (i) In den Regionen der Sterne ; (a) Jm Reiche der 
Wolken ; (3) In dcnTiefen der Erde, The author, whose 
name has frequently been mentioned in our columns, has 
lectured in various German cities on volcanic and cosmo- 
logical phenomena, and eventually went to South America 
in order to study the great volcanoes of the Cordilleras He 
conceived an earthquake theory, and his South American 
friends induced him to publish it. The result is the book 
now before us, which was published in Spanish at Val- 
paraiso as far back as 1877 ("Estudio sobre los templores 
de tierra fundado cn la histona del universo”) After a 
sojourn in South America extending over three years, 
Herr Falb returned to Europe, and his earthquake theory 
was frequently mentioned in the press in counection with 
the Agram earthquakes The theory is simple enough in 
itself, and the autnor has at least the credit of being most 
enthusiastic m its support and in adducing as many £cts in 
proving the same as can possibly be found. Whether he 
succeeds in proving it is another question. According to 
Herr Falb’s view, all earthquakes, or at least by far the larger 
majonty of earthquakes, are of a volcanic origin ; or, to 
express it concisely, " earthquakes arc subterraneous 
eruptions." The basis of this theory is naturally the 
supposition that the whole interior of the earth is an 
ocean of incandescent matter.^ This is affected by the 
attraction of sun and moon in exactly the same manner 
as the sea and atmosphere are acted upon. The lecdnd 
division of the book therefore represents sun and moon 


as the generators of storms and tides \ and in the third 
division, the principal one, we see the cause of earth- 
quakes traced to the influence of sun and moon. There 
15 no doubt that the author has a special gift of repre- 
senting his subject clearly and popularly , his eloquence 
keeps the reader interested from ihc first line to the last 
He quotes no less than thirty facts, from winch he draws 
thirteen different inferences in proof of the volcanic 
natme of earthquakes We regict that space does not 
permit us to enter further into details, but we can heartily 
recommend the book to our readers 

T/ie Quantitative Estimation of Plmphorit A ad By 
M. H. Joulie. Translated b> J Barker Smith 
(Dulwich . Published by the Author, 1881 ) 

The laudation of M. Geoige Ville, with which the trans- 
lator opens his preface, discouraged us at first from 
further perusal of this pamphlet on the citro-uranic 
method of determining phosphoric acid in manures ; 
and when we did peruse these sixty pages, our chief im- 
pression was derived from the comical hlcralily with 
which French idioms had been rendered into English 
words But after all a good many useful hints may be 
gathered by practical analysts fiom this little book Of 
course most agricultural chemists are f.imiliar with the 
difficulties which beset the fair s.^mpling and preparation 
of manures for analysis, and they arc also acquainted 
with many special contrivances for overcoming these 
difficulties But information as to new and improved 
methods of operating, and as to modifications of old 
processes, is ahvays acceptable. 

The essence of M jouhe's method consists in the 
precipitation of the phosphoric acid in a prepared solu- 
tion of a manure by means of a solution containing 
citrates of ammonium and magnesium The precipitate 
which forms is thus produced in the presence of the lime 
as well as of the iron and alumina of the original liquid , 
we should like fuither proof that the whole of the phos- 
phoric acid 15 invariably precipitated under the conditions 
described by M. Joulie, especially as he directs the solu- 
tions, if rich, to be kept no more than Uo hours before 
the ammonio-magncsian phosphate is filtered off The 
second and final stage in M Jouhe's method is the solution 
of the precipitated phosphate and Us titration by a standard 
solution of uranium nili-ate 

The second part of this pamphlet describes the treat- 
ment of maniirial phosphates with solutions of ammonium 
oxalate and ammonium citrate in order to determine their 
"relative assimilabihty " We arc not aware that M 
Joulie was the first to employ these reagents in the 
analysis of phosphates — his announcement of the use of 
the oxalate being m 1872, and of the citrate during the 
next year. Anyhow, we must demur to some of the con- 
clusions which M. Joulie draws from his experiments, nor 
can we accept as satisfactoiy the final directions for the 
" assay of superphosphates" with which the last fifteen 
pages of hi5 manual are occupied The determination of 
the phosphoric acid and phosphate dissolved by distilled, 
or, if you will, carbonated water, from a superphosphate 
cannot be safely replaced by a determination of the phos- 
phates soluble in ammonium citrate. For we lack proof 
that retrograded phosphates arc equal in value with mono- 
calcic phosphate, which alone possesses an initial diffusive 
power when it is introduced into the soil. 

Tke Eutterflies of Europe Illustrated and described by 
Heniv Charles Lang, M D , F L.S Part I. (L. Reeve 
and Co, 1881.) 

We have received Part I of this work, the approaching 
publication of which was announced in these columns a 
few weeks back The whole of the species (and some 
prominent varieties, &c) inhabiting Europe proper will 
occupy about twenty monthly parts, each containing six- 
teen pages of text and four coloured plates. The plates 
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ase chfomolithographed from the author's own drawings^, 
which appear to be exceedingly well done* Wc defer a 
more extended notice until more parts shall have appeared, 
eipeciallyr because the subjects illustrated in the hrst part 
are almost the least difficult for the chromolithographic 
process. The te^t is clearly printed, but a little more 
care m writing the short descriptions should be exercised. 
Thus at the very commencement we read as one of the 
characters of the family Papiliontda^ " Larva cylindrical, 
not spiny, furnished with two retractile tentacles on the 
second segment ” We doubt if this is correct for all the 
European species of Papiho^ it certainly is not so if 
exotic species of the same genus are considered ; and 
almost immediately afterwards the author, in defining the 
genus Thais (one of the Papiliontd(F\ says, ‘‘Larvtc 
armed with spines " Nowhere do we find anv reference 
to the veining of the wings, which certainly should have 
formed part of the sketch of the principal groups given 
in the Introduction The author will do well to consider 
the importance of this suggestion We presume the chief 
object of the work is to enable collectors of European 
butterflies to name their captures, and especially by 
means of the figures For this purpose it promises to be 
exceedingly well adapted 


LETTERS TO THE EDITOR 

\TluFAitior does not hold himstlf responsible foi opvnons expressed 
by his forrespondenis. Neithei ean he uiuh flake to return^ 
or to lorrtspond with the writers of^ rejcited manuHnpts. 
PJo notice ts taken of anonymous com munical ions 
[The Editor urgently request i correpondents to keep then Utters 
as short as positble. The pressure on his pace ts so great 
that it IS impossible othensnse to ensure the appearance eiun 
of communuatictis tontaimn^ inlet estmg and m vel facts ] 

Chemical Equivalents 

Mr, J P- 0’R.eiit.ys paper in your la^t uiiinhLr (p 274) 
appears to involve a couipletc misconception of the theory of 
chemical equivalents, The equivalents are mere latio , and are 
not altered by uuUipljing thtir ^C|ue^cntatlve im jbers through 
out by any factor, whether » or any other 

In fact we may write the equiviiltnls of hytlroren, cvlion, 
and oxygen as a, 12a, and lOj-, without tnmldmg ourselves 
about the value oF x. Thi^ is not only the thenietical view, but 
the one ac^u^lly ii^cd in )iractice So fir, theie is nothing new 
or special alumt willing, ab Mr O’Reilly docs, .1 1= 1 ir 

But then Mr. O'Reilly goes wrong, mid gets result, which 
contradict his hypothesis. When he writer; H = ^ir, and 0 = 5ir, 
the real inference is that the equivalchtii of II and O are ns i : 15, 
instead of as 1 16 whiuh he started from. 

If hia T- values are to be taken as corresponding with the equi- 
valents, this simply means that the latter are not to be depended 
upon within a limit of error of 5 per cent. 1 think the mistake 
IS not ID this resiKct, but in overlooking the circumstance that 
the chemical equivalents are not absolute values, but ratios. 

July 24 C. W. M. 


Slow Lightning 

Haying just seen the statement of Prof. Tait (Nature, 
vol, XXII p. 341) quoted, as a final authority, against the posn- 
hdity of autinguiOiing the source from the termination of a 
Iigbtniag flash, 1 wish to record a Etorm that 1 saw. On May 19 
there had been a brisk, hot aouth-west u ind blowing at Gizeb, 
off the Libyan Desert, at about or over 100° F , at near sunset 
a north wind began to come up against it, and there was 
heavy thunder and lightning all along the line of the mingling 
of the winds, extending as Tor ts 1 could see to east and wes^ 
and passing a few miles to the north of the Pyramids the light- 
ning was solely between the clouds, at a height of about one and 
A half miles , the air around me was 94^ though almost dark. 
1 sat OK a tock m froal of the door of my tomb (from whieh I 
ooald iM eighteen miles over the Delta)- and quietly watched the 
li^iping. To my bight there were di^nctly difibreacas b the 
ibMiiinn oi the flaUia : soma appearing instanUaeous aad others 
n which 1 could see a spot or hght occupying an appceciahle 
lakcrval to travel from one ckmd to anothn ; and 1 should he 
puuled to draw a hard and fast bne between the classes. Does 


this moving spot-l^htning merge luieiisibly into the variation, 
of which I saw a fine case yean ago near Guildford, where a 
spark would slowlv sail down in the air and then move over the 
ground before it dtupneared 7 

In any case can these slow flashes (lasting perhaps half a 
second), seen as well os instantaneous flashes, dupoMd of by 
that blessed word subjectivity^ which is so comforling to thconsts 
on many objects 7 Or may not the confession of our i^orance 
of the cause of ball lightning be extended to slow noshes in 
general, instead of treating them juit as meteorites were put out 
of court a century ago 7 W. M Flinders FetriI 

Bromley, Kent 

[Several instances are recorded by Faraday, Joule, and others 
of flashes which seemed to laist fur a beiisible time But they 
are easily explained by one or other of two ver^ eauste, viz. (l) 
oscillatory discharges along the same path, succeeding one 
another at smaller intervals than one seventh of a second , or (a) 
phosphorescent matter in the track of the flash. More definite 
particulars would be necessary before one could decide which 
was active in the present case. — £d,] 


Thought-Reading 

As having a bearing upon the hypothesis that in ''thought- 
reading” the information is transmitted by unconsciou 1 muscular 
exertion, allow me to stale a modified form of the expenment I 
tried m the presence of two or three others with Mr. J. R 
Brown, who, a few years a^n, attracted considerable attention m 
various parts of the United States by doing precisely what is 
related of Mr Bishop in your issue of June 23 (p. 171) Aft-r 
witnessing experiments of the same kind as those stated by Mr 
Romanes and performed under the same conditions, 1 thought 
to vary them by using a flexible copper wire as a connecting 
medium. Selectmg one, two or three yards long, I held one enu 
in my hand, while Mr Brown, wmding the other end once or 
tw ice around his fingers, held it against his forehead, the wire 
lieiiig all die tune kept black between Ub. Here evidently there 
could have been no iiulicatKms received through muscular move- 
ments. Yet 111 this way Mr Brown would find things concealed 
or go to certain pomta detei mined upon, though apparently w'lth 
not quite llie same readiness and confidence as when the subject's 
band wa-^ placed against his forehead Once he partially failed, 
selecting, instead of a particular spot on the wall I had fixed my 
mind upon, a small object near it Tlie experiment m this form 
was tried with another as his subject, and with equal, if not 
belter, *^ucccsb. Gco J). Merriman 

Rutger’s College, New Jersey, Jjly n 

Optical Phenomena 

The photographic halo phenomena described In Nature, vol. 
xxiv. p 260, seem analogoufl to oome observed by me, and upon 
which, in the spring I read a paper (since published in the Maces, 
vol. xli No. 6) before the Roy^ Astronomical Society. In tbii 
I described that not only the sun's disk and the moon's full and 
partial phases, but also apertures (of similar shape to these) in 
the shutter of a dark room, when photographed, were, one and 
all, surrounded by a strong ring hafo not visible to the eye. A 
correspondent essayed some time since to prove in your journal 
that this halo only surrounded the moon when at fuU, but on 
trial the question proved one of time of exposare ; and it now 
seems pretty clear that whatever may be its form and nature, a 
very bright object when photographed (especially in relief 
against a dark ground) is found, if sufficient exposure be given, 
surrounded on Uie plate by a halo separated from the objact by 
a dark space. Mr. Cowper Kanyara and others attribute these 
halos to reflection from the back of the plate, a point on which 
I have not experunented. The dark spot mentioned in connec- 
tion with the aperture in the rock is probably a revenol of the 
brightest light owing to the length of exposure 

In two seconds, with Wratten and Wainwrigfat’s instantaneona 
plates, I have found the Bun’s image so iL i eised fat a camn 
tandKepe, shnwing as a white spot on the negarire and ■ bhok 
dot when prinled. J. Rand Cafroh 

GwildowB, July 23 

fiymbwUc Logie 

ML McColl still expreses surprise it my decMnfag to aiuwtt 
a VeB or No queation which he was pleated to pat to me In 



7 ^ <8, l;88l] 


IfATURE 


*85 


Natdkb (vol. xiiv. p. 124). It was, 1 should think, almost 
unique In a icientific joumaL It turned upon a contradiction 

which he had detected between a atalement which 1 never 
made and the fact that be surely entertained an impress lun 
that ho had mmewhere or other (he did not say \ihere) seen 
me quoted as holding an opinion at variance with that state- 
ment. I did not think that time would be well employed 
in onswcnDg it. Even now he talks of his ‘'quotation or 
misquotation " I a convenient but unusual latitude of expression 
for a serious case of the latter of these alternatives. Keally 1 
am not in the examination- room, and will not therefore attempt 
to compress into a few paragraphs the answers I should give 
upon intricate pbilusophical points, even were the questions 
reasonably framed Moreover I must lemmd Mr. McColl that 
he does not profess to write as an impartial uiquirer or critic, 
but asked for the in<>crtion of his letter upon the ground that he 
conceived himself to have been attacked I have fully explained 
the only point upon which he had any claim to call for an answer, 
and therefore now close the correspondence. J Ven N 

Achensec, Tirol 


Jupiter 

The great red spot on the planet seems unchanged as 1 saw it 
on July 8, while the north temperate zone belt (GlcdhiU’t; No. 2) 
bhous a development nearly as striking as the equatorial belts 

Millhrook, Tuam, July 20 J. Bihmingham 

New Red Variable 

This star, which I found on May 22 only 9 magnitude (see 
Natuku, voI. XXIV p 164), progressively increa.ccd up to 8 m. 
on June 6, and i<i now ogam no more than 9 lU deep ennison 
colour is unchanged. It is 2° 51' 7 north uf a Cyrai, and forms, 
With three other stars, the soulnern end of a little inverted and 
irregular cross It will probably decrea.se to ccmplete disap- 
pearance, at least from telescopes of moderate power 

Millhrook, Tuam, July 20 J Birmingham 

A FirebaU 

On Wedne>-day the 20II1 ult , about midnight, a house at 
Mont Dare, m the Auvergne, was destroyed by a fireball during 
a severe thunderstorm. My brother, who has lately arrived from 
thence, did not see the ball himself, but his valet, an intelligent 
ItaliADp saw it distinctly He describes it as a globe of tire 
about half a metre in diameter, which approach^ the house 
obliquely, seeming to pass over a di^Uince of 200 metres in 
about half a minute. It entered the door of the hou^e and there 
burst My brother heard the explosion as well as hia valet, and 
desenbes it as a dull thud like that of a smothered blast. The 
house, which was a wooden one, was set on tire, a child burnt 
to death, and another inmate seriously, if not mortally, injured. 
Several inhabitaids of Mont Dore are said I y the valet to have 
seen the ball, one of whom lived in Ihe adjacent honse. 

It Will be interesting to readers of Nature to compare the 
accoanis given by Trof Tait m Nature, vol xsii n, 409. 

19, The Boltons, S W. John Tennant 


Meteor 

On July 23, at 7 -l 5 P (Irish railway time) a meteor passed, 
tnvelllng nearly from south to north, being lost in a bank of 
black cloud. It must have been of con’^idcrable brilliancy, as it 
was quite distinct, although at the lime the sun was well above 
the honeon. July 22 from ten to fourteen brilliant red pencils 
and thin ccdumni of auroric lights w'cre ribing at intervals. 
There were aUo auroric lights on July 23 between 11 and 12, 
but much less brilliant. G. H. KinahaN 

Ovocn, July 24 


THE COMET 

have received the following further communica- 
tions on this subject ; — 

The following PreliminBry Note on the Photogra^ic 
Spectrum of Comet b 1881,'* has been communicated to 
the Royal Society by Dr. Huggins^ K.R.S. (For Dr. 
Huggins's first note on this subject| ice NatURS of 
June 30.) 


On the evening of June 24, I directed the reflector 
furnished with the spectroscopic and photographic ar- 
rangements desenbed m my paper "On the Photographic 
Spectra of Stars" {PkiL 1880, p 669) to the 

head of the comet, so that the nucleus snould be upon 
one half of the slit After one hour’s exposure the open 
half of the slit was closed, the shutter withdrawn from 
the other half, and the instiuincnt then directed to 
ArcUirub for fifteen minutes 

After development, the plate prebenlcd a \cry distinct 
spectrum of the comet, together with the spectium of the 
star, which 1 have already desciibed in the paper referred 
to above 

The spectrum of the comet consists of a pair of bright 
lines in the ultra-violet region, and a continuous spec- 
tniin which can be traced fioin about F to some distance 
bejond II 

The bright lines, a little distance beyond H, with an 
approximate wave-length from 3S70 to 3890, appear to 
belong to the spectrum of carbon (in some form, possibly 
in combination with hydrogen), whii h 1 observed in the 
spectra of the telescopic comets of 1866 and 18O8 

In the continuous spectrum ^howm in the photograph, 
the dark lines of Fraunhofer can be seen 

This photographic evidence supports the results of my 
previous observations in the visible spectra of some tele- 
scopic comets Part of the light from comets is reflected 
solar light, and another p.irt is light of their own The 
spectrum uf this light shows the presence in the comet of 
carbon, possibly in combination with hydrogen. 

On the next night, June 25, a second photograph was 
obtained with an exposure of an hour and a half This 
photograph, notwithstanding the longer exposure, is 
fainter, but shows distinctly the two bright lines and the 
continuous spectrum, which is too faint to allow the 
Fraunhofei lines to be seen 

Postsinpt^ July 9, 1881 —I have since measured the 
photographs of the comet's spectrum, and I find for the 
two strong bright lines the wave-lengths 3883 and 3870 
The less refrangible line is much stronger, and a faint 
luminosity can be traced from it to a little beyond the 
second line 3870. There can be, therefore, no doubt that 
these lines represent the brightest end of the ultra-violet 
group which appears under certain ciicumstances m the 
spectra of the compounds of carbon Professors Livcing 
and Dewar have found for the strong line at the beginning 
of this group the wave-length 3882 7, and for the second 
line 3870 5. 

I am al-o able to see upon the conlinuous solar spec- 
trum, a distinct impression of the group of lines bclwcen 
G and /i, which is usually associated with the group 
described above My measures for the less refrangible 
end of this group give a wave-length of 4230, which agrees 
as well as can be expected with Professors Livcing and 
Dewar’s measure 4220 

In iheir paper " On the Spectra of the Compounds of 
Carbon" (Proc. Roy. Soc , vol. xxx p 494), Professors 
Livcing and Dewar show that these two groups indicate 
the presence of cyanogen, and are not to be seen in the 
absence of nitrogen If this be the case, the photograph 
gives undoubted evidence of the presence of nitrogen io 
the comet, in addition to the carbon and hydrogen showm 
to be there by the bright groups m the visible part of the 
spectrum. On this hypothesis we must further suppOM 
a high temperature m the comet unless the cyanogen is 
present ready formed 

I should state that Mr, Lockyer regards the two groups 
in the photograph, and the groups in the visible spectrum, 
to be due to the vapour of carbon at diATcrent heat-leveb 
{Proc. Roy Soc , voL xxx. p. 461). [* 

It IS of importnee to mention the strong intensity m 
the photograph of the lines 3883 and 3870, as compared 
with the continuous spectrum, and the faint bright group 
beginning at 4230, At this part of the spectrum, tnero- 
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forCj the L^ht emitted by the cometary matter exceeded 
by many times the reflected solar light 1 reserve for the 
present the theoretical suggestions which arise from the 
new information which the photographs have given us. 

The second evening of its ^pearing I examined the 
head of this comet with a McClean spectroscope (with 
slit) and also with a Hilger's half-prism instrument (a half- 
size model of the Greenwich one). 

The appearances were mainly those seen by other 
observers, viz., a bright continuous spectrum from the 
nucleus and a much fainter one crossed by bright lines 
from the coma. There were however two points of interest 
which struck me, as 1 see by Naiure, vol xxiv. p 261, 
they did M. Thollon in Pans. These were : (a) The con- 
tinuous spectrum from the nucleus had a mottled or 
striated look, but 1 could not be certain whether dark lines 
or bright lines or spaces predominated in causing this 
effect, (^) the Tprescnce of shorter and additional lines 
to the three carbon ones, extending beyond the continuous 
spectrum. 

These appearances, I admit, I only recognised indis- 
tinctly and with doubt at the Lime, but, corroborated as 
they now seem to be, I do not question that there was 
some ground for them. With reference to the nucleus 
spectrum it could only have comprised a small portion of 
solar light as shown by the few Fraunhofer lines detected 
by Dr. Huggins and others in it The residue of the 
bright stripe has been attributed (because continuous) to 
some incandescent solid or liquid substance ; but is this 
necessarily the case ? Is it not possible that the matter 
yielding this spectrum is still in a truly gaseous form, and 
do not [he appearances above described rather point to 
the character of a gas spectrum passing from the line or 
band condition to the continuous one, under its existing 
circumstances of ignition, pressure, &c (whatever these 
may be)? — an effect not without parallel, I fancy, at least 
in the case of hydrogen. J Rand Capron 

Guildown, July 23 

A COMET IS now visible here. 1 saw it last Thurs- 
day, June 30, at 310 am It was in the west, and 
appeared to me about 30" from the pole star, and 20"^ 
above the horizon The tail was straight and directed 
towards the pole star A local paper says this comet 
was seen to the east at 8 p.m. the preceding day, and 
that the tail was 20*^ in length — it appeared to me only 5^. 

I regret I cannot send fuller information, but probably 
the comet 15 to be better seen in England, 

Karachi, July 2 F C. CONSTABLE 


SEA‘SHORE ALLUVION 

TT is somewhat remarkable at the present day to And 
^ even professional men, when deabng with works of 
coast defence, attributing the movement of littoral shingle 
to the tidal currents. 

The late Mr. Palmer, C.E , in a well-known paper read 
before the Royal Society nearly half a century back, 
Col Reid. R.E , in an essay published in the commence- 
ment of the senes of quarterly papers by officers in the 
corps of Royal Engineers, Mr. Redman, M.Inst.C.E, in 
a paper on the South Coast of England, read before that 
society some thirty years back, and another on the East 
Coast of England seventeen years back, as well as in 
very numerous reports made bv him for a Government 
department (the War Office) during the last quarter of a 
century, have all shown that these shingle formations are 
in DO way affected by the tide, which must exercise only 
a negative mfluence, the flood and ebb setting id con- 
tray and opposite directions, equal in duration, and 
neutralising each other. Shingle moles are m effect 
resultant on the wind waves alone, and are deposited in 
two parallel ridges or hummocks locally termed “ /m/Zt,' ' 
maiklog the relative range of neap and spring titles^ the 


crest of the last being normally (except in some excep- 
tional cases such as the Ckesil) ten feet above high water 
of spring tides with a broad, gently sloping foreshore of 
sand down to low water , an abnormal tide^ resultant on 
exceptional gales occurring at rare intervals, sometimes 
breaches the crest and produces great mischief, as at 
Seaford on the Sussex coast a few years back, which was 
inundated by the sea, and where the authorities are about 
to carry out artificial works of defence 

The prevailing movement in the English Channel is 
to the eastward, or up Channel, due to the fact that south- 
west winds prevail for nine months in the year , and along 
the East Coast the movement is southward, due to the 
particular trend of the coast and the North Sea offing. It 
really hardly appears necessary to insist on these well- 
known facts to any one practically acquainted with the 
subject, or to hydraulic engineers conversant with the 
surrounding physical conditions of our tidal harbours, 
estuaries, and rivers 

Notwithstanding this, strangely enough we find a con- 
temporary journal, the Engineer^ in a series of articles on 
the Brighton, Hove, and Shoreham beaches, professedly 
written for the education of public opinion on the subject, 
themselves ignoring the fundamental laws governing 
the motion of this marine alluvion, and attributing it to 
tidal currents instead of to the wind waves, and yet in- 
sisting at the same time that the question, as doubtless 
it is, IS an imperial one, demanding the attention of the 
Legislature 

Thus, October 3, 1879, '^Brighton Beach" {The 
Engineer ) . — 

“ A very strong iuial current sets up the Channel to 
the eastward, and sweeps with it the rolling shingle” < 
(«r) 

”So rapidly did this disappear under the influence of 
this current that it became necessary to stay its travel by 
the erection of heavy timber groynes " 

“ Knowing what we do also of the effect of sea currents^ 
it 19 in our opinion exceedingly questionable tf their 
carrying powers can be arrested by anything short of a 
check which shall produce almost dead water” 

One of the last papers read at the Institution of Civil 
Engineers, on ” UpVnd and Tidal Scour," also attnbutes 
the movement of the Norfolk and Essex beaches to the 
tidal currents 

Nor are local authorities, highway boards, vestries, 
district boards, and large landowners any more at 
one than these would- be educators of public opinion 
on the subject, for we And farmers as a rule sending 
down their teams and waggons to the sea-shore during 
winter slack time to collect boulders and pebbles from 
the sea moles of Nature’s forming , railway companies 
where allowed, and a convenient communication effected, 
removing it wholesale for ballast of the iron road , lords 
of the manor conveying it eoually wholesale to shipping 
craft for ballast, until stoppea by the strong arm of the 
law brought to bear on the question by some Government 
department. 

Local magistrates are equally offenders, as recently, 
about twelve months back, the magistrates sitting at 
Canterbury authorised their surveyor, after long discus- 
sion, as the order was given with the fear of an impending 
injunction hanging, Damocles ” IikerOver their heads, to 
quarry shingle from the sea-shore at Herne Bay for the 
repairs of the highways ; thus robbing the supply travel- 
ling up the estuary of the Thames to the westward Ithe 
general movement of the belt of shingle being diverted up 
such estuaries as those of the Thames, Wash, &c.), the 
material being at the same time so much wanted ^ong 
the Blue Town frontage at Sheernes& where grave fears 
have long prevailed, due to the insufficiency of the sea- 
shore works of defence. This Canterbury decision, taken 
m the month of January in last year, appeared to 111 at 
the time the extreme of rashness, when the interesti to 
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leeward of the proposed road quarry at Heme Bay were 
coDBidered. The Trinity Corporation would be affected in 
reference to the defences of the Reculvers— the two spires 
of the ancient church having been maintained by them for 
many years as sea marks with atone slopes and groynes for 
the protection of the cliff From the fact of their being to 
the eastward of Herne Bay they may be said to be to wind- 
ward of the sitCj still the hastening of the recession at 
Herne Day, which has from natural causes alone increased 
in a marked degree of late, would tend to increase the 
projection and consequent exposure at the Reculvers. 

Next we have the entire landowning interest of the Isle 
of Sheppy affected by this Canterbury decision, for its 
northern seaboard retreats at a rapid rate, evidenced by 
the recent removal of Warden Church, which had been 
left on the extreme verge of the cliff, due to the extensive 
slips in the London clay to the westward, which must of 
course be aggravated if the natural barrier formed by the 
sea at ihc base of the cliff is weakened by cutting off the 
^upply coming from the eastward, tending always in its 
normal state to travel onwards to increase Garrison Point 
at Sheerness at the outfall of the Medu .ly. 

Lastly we have the whole Mile Town and Sheerness 
frontages affected, where the Government have erected 
from time to time sea-walls and groynes for the collection 
of this very beach that the Canterbury magistrates covet 
for the repairs of their roads. Nor 15 Shcerness alone 
affected, but the Queenborough district also, as was 
evidenced m the great tide of February, 1791, when the 
whole of the marsh forming the north-west promontory of 
the Isle of Shepny was under water, and great loss and 
damage sustainea 

Canvey Island, on the opposite Essex shore, suffered in 
a similar manner at the same Umc 

For some years past this practice of lemoviiig littoral 
gravel has been stopped on the Kentish southern coast 
since Mr Redman reported for the War Office on the 
condition of the beaches at Sandown, Deal, Walmer, 
Dover, Eastbourne, &c.| who strongly urged the suicidal 
nature of the practice, since which the Government and 
local authorities have had notice-boards planted along 
the beach imperatively forbidding the removal of shingle 

This general leeward movement of shore detritus, due 
to the prevailing wind waves, has been of late years so 
clearly demonstrated by the authorities cited, and accepted 
generally by marine engineers, that it appears strange to 
hnd editorial articles for months in a magazine of wide 
circulation dealing with engineering science which re- 
suscitate the old and exploded theories on the question 
which are to be found in early geological works, and these 
articles, if not accepted, have at least remained hitherto 
apparently unchallenged. 

We would sum up this perhaps somewhat lengthy review 
of a topic, of no mean importance however, having reference 
to our insular position, by saying that the passage of the 
heavier particles (the shingle) of a marine mound or 
natural mole is due universally to the action of the waves, 
although attributed by many early geological writers to 
the ocean currents — and its influence on the tidal harbours 
of our shores, is very important, 

The masses of shingle are heaped up coincident in 
direction with the waves which sort the material in 
regular gradation ; an alternate renewal and withdrawal, 
due to change of wind, produces a resultant leeward 
motion due to the wind the particular coast is most 
exposed to, and the largest peboles in all these marine 
alluvion are universally accumulated on the summit, and 
to leeward of the prevailmg winds, due to their greater 
momentum and to their being less influenced by the 
recoil wave, compared with sand* and the smaller stones. 

At the last meeting of the South-Eastern Railway 
Company wc And the chairmaQ (Sir E. W. Watkin, M.P.) 
stating in reference to the proposed Lydd Railway and 
the Une to Dungeness, that it not only would secure in the 


future the shortest route to the Continent, but that it also 
gave them access to an important bed of shingle, from 
the sale of which they anticipated great benefit ! and that 
they saw their way to do a lar^e trade in its conveyance, 
It was important for road-making, railway-ballasting, and 
concrete foundations and walls 

This IS the not over scrupulous view of the chairman of 
a leading railw^ay company of one of the most important 
natural breakivateis on the south-eastern coast, and the 
uses to which it may be applied as a quarry for the benefit 
of his company 

The great land slip which left Waiden Church on the 
verge of the cliff, causing its uliimaie recent removal, 
occurred in September, 1859, and this had been preceded 
by a similar great fall to the westward about the year 
1856, that of 1859 being in effect a prolongation or exten- 
sion of the earlier one towards the eastern end of the 
island The falls are the result of a gradual subsidence 
occupying some hours, due to the thorough saturation of 
the 1-onclon clay by land diainage down several small 
chines, and the effect of atmosphere and weather on the 
face of the cliffs and their degradation at the base by the 
sea during spiing-tides. In effect a broad belt of land 
moves seaward (not a mere abrasion or undermining of 
the cliff alone), settles vertically downwards, or spreads 
out, and slides seawards, presenting a new cliff landward 
at the last parallel fissuie, the moving mass attaining a 
state of rest m the shape of an undcr-cliff, with a series of 
parallel terraces rising and falling in the valley of the fall, 
with the turf and vegetation undisturbed; and the fore- 
shore and shingle are ploughed up by the fall, forming a 
kind of "moi amc " at the base. After a fall the ordinary 
waste goes on at an aveiage rate of one yard per annum. 
Some of the trees near the church bad settled down 
bodily on the prisms of earth to which they were attached, 
some fifty feet lower in Level than when they were in 
showing how gradual and vertical had been the 
subsidence 

The question arises, To what extent are' the cliffs in the 
Tertiary formations saturated or affected by percolation 
through fissures from the sea, and how far this may be the 
first cause? 'Ihere are no appearances of land springs 
from the cliff face The whole appears to have squeez^ 
down into a saturated or partly fluid base. The rapid 
degradation of the Sheppy cliffs was pointed out in an 
article in the St Jameses Gasetie of May 23, and the 
absence of any attempts to arrest it But this constan 
loss has been eloquently described by Lyell in his great 
work, “The Piinciplcs of Geology,” affording as it docs a 
constant supply to the fluctuating foreshores of the River 
Thames earned up by the superior power of the flood 
compared with its ebb tide, and bi ought down again by 
the prolonged duration of the ebb, aided by upland waters 
in steps downwards 


SCIENCE AT ETON 

A lthough Eton still ranks as a purely classical 
school, and has not established a modern side as 
her rival Harrow has done, yet the study of science is 
pursued within her walls to an extent which — in some 
respects at least — is uneaualled at any other school 
The numbers of the school vary somewhat on each side 
of 900 boys, about 120 of whom, constituting the Fourth 
Form, do no science. About seventy boys more from the 
Fifth Form make up the Army Class, and do no Science 
unless they take in Physical Geography and Geology for 
their final examination But m the Remove and in the 
greater part of the Fifth Form, which constitutes the chief 
mass of the school, two lessons a week in science enter into 
the regular work of each division. 

At the present time the Head-Master has twenty two 
Classical Assistants, and the Lower Master two. There 
are nine Mathematical Masters, and four for science, two 


NATURE 


\yuly 28, i89i 


a8S 


of irhom also give a little help in the mathematicali and 
erne in the literary teaching On emerging from the 
Fourth Form a boy spends a year in Removei durir^ which 
his two weekly science lessons are devoted to I^ysical 
Geography {Erdkunde) Passing on into the Lower Divi- 
sion of the Fifth Form, he is taught the elements of 
Mechanics, treated experimentally , and during the next 
year, spent in "Middle Division," he is occupied with 
Heat, including the principles of the steam-engine 
Except in the case of the Army Class, therefore, science 
IS compulsory during three years of every boy' s school 
life, when he enters the Upper Division of the Fifth 
Form he may drop science altogether, and devote the 
two lessons a week to additional mathematics If he 
does not do this he has his choice between Chemistry, 
Geology, Physical Geography, and Biology Many boys 


leave the school without reaching any h^her stage than 
this; but those who pass on into the First Hundred" 
can either give up science in favour of mathematics or of 
some literary subject, or, on the other hand, they may take 
up a second scientific subject, and get an additional two 
lessons a week. During the present School-time they 
can select from Chemistry (Metals), Physics (Light), 
Geology (Elementary and Advanced), Physiography, 
Botany, and Physiology (Muscle and Nerve). Hence 
a boy who enters Remove at thirteen and stays at Eton 
until he IS nineteen, has the opportunity of acquiring a 
considerable amount of elementary scientific knowledge. 
He hears two lectures a week and writes out an abstract 
of them which is looked over and corrected Hia pro- 
gress IS tested by written examinations, the frequency of 
which depends upon the master he is "up to." Oral 



V- VIEW 

examination is rarely possible except in the upper parts 
of the school, owing to the necessarily large size of the 
classes. 

At the examinations for promotion which occur every 
Half, though they aj:e annual as regards individual boys, 
science is allolt^ from one-tenth to one-twcifth of the 
total marks. Although it is nota^nluck sul^ect" like 
mathematics, yet many a boy who has failed by a few 
marks in bis “general total” regrets not having paid 
more attention to his science lectures, which would have 
enabled him to make up the deficit; and the effect is 
often visible in the improvement in his abstracts during 
the next School-time 

Besides the compulsory science, which is a part of the 
regular school- work, many ^ys devote three or four 
hews of their spare time every week to some form of 
practical scientific work. Most of them are preparing 
themselves to try for the prizes given annudly by the 


eouTH — Fit 0 N f 

Governing Body for Chemistry and Physics, Geology 
and Physical Geography, and Biology respectively. 
A chemical laboratory, with accoininoiation for twenty- 
eight boys at once, has been in use for some years It 
owes Us existence in great part to the liberality of the 
present Head-Master, Dr, Hornby, some of the Assistant 
Masters, and some old Etonians. The laboratory and 
chemical lecture -room, together with a pnvate laboratory, 
apparatus-rooim store-rooms, ficc., form a handsome build- 
ing in Keate’s Lane. Opposite to it is the Round School, 
formerly used for mathematical teaching, and now con- 
verted into a museum. It contains a fine collection of 
Dntifib birds made by the late Provost of Kin^ 9 College, 
Cambndge, Dr Thackeray, and presented by nim to toe 
school. Some of the specimens are valuable, owing to 
their being mentioned by YaircU, There is also a good 
collection of Lepidoptera made by a former pupil of the 
school, and presented by his parents after his untimely 
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death, within two years of his leaving Eton A tolerably 
complete series of recent shells has been obtained, and a 
collection of the more impoitant zoological types is in 
process of formation Geology is represented by a fair 
series of British rocks and fossils, and by remains of the 
nummoth, bippopotamus, reindeer, and Bos pnmi^enius^ 
from the river gravels of the neighbourhood, together 


with flint implements and neolithic axe-heads which have 
been dredged out of the river. There are also a few 
cases of specimens illustrative of volcanic and glaaal 
action, and of the more important processes of Metallurgy, 
pottery, dec. 

Beyond the laboratory, and separated from it by the 
racquet-courts, are the new Science Schools, which an 
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being used this Half for the first Lime, three out of the 
four Science Masters having been hitherto accommodated 
m some discarded mathematical schoolrooms On the 
ground floor there are two schoolrooms (A, A), each 
accommodating forty boys, and two preparation-rooms 
(B, B) opening into them, besides furnace-roum, lavatory, 
&c.J^On the first floor are the biological laboratory (C), 


preparation-room (D), and schoolroom (£), all suUt^ 
together with a general apparatu .-room (F) and stores 
room (G). The laboratory, which is 28 feet by 16 feet- 
has accommodation for seventeen boys at once, the table, 
running along the length of the room, so that the workers 
shall face the window Except for the necessary supports, 
t his 15 co ntinuous along almost the whole of one siM or 





the room The other side is occupied by sheUes and a 
luge cupboard, half of which is divided up into compart- 
ments, one for each boy, A sink, a bookshelf, and a 
large state occupy three of thh comers, the door being st 
the fourth. The rooms are ill panelled with stained deal 
to a height of about 5 feet from the floor, which leaves 
anrole space for diagrams above 
Tte bailding has been designed and erected by Mr, E. 


Aborn of Eton, at the cost of the Governing Body of the 
College, of which Prof Huxley became a member rather 
more than a year ago as the representative of the Rcml 
Society At the request of his colleagues he provided 
Mr Abom with a statement of what he thought wu 
required for the proper accommodation of the three 
bousctcis Science Master i| and the result ii theenuDCBtly 
practical but inoxpenuva buddinf, with which all who 




390 


NATURE 


{yuly 28 , 1881 


use it. both boys and masters, arc alike pleased. The 
schoolrooms arc the best in the College as regards light 
and accommodation for teachers and taught, and offer a 
striking contrast to the dark and uncomfortable rooms 
which were built a few years ago for the Mathematical 
Masters. 

Besides providing a home for the science- teaching, the 
Governing Boc^ have also placed a grant of money at 
the disposal of the teachers for the pui chase of micro- 
scopes, diagrams, maps, &c., so that a boy who is really 
anxious to learn has plenty of opportunities for so doing. 
The number is not very large at present, as so many 
other interests have to be considered, such as the classic^ 
work and the games Those, however, who are really 
taking up science with a view to University honours, And 
their tutors less exacting about their classical studies ; 
and that the Lime spent in the laboratory need not inter- 
fere with athletics is shown by the fact that the two boys 
who last year divided the Governing Body^s prize for 
Biology are both distinguished football players. One of 
them was a prominent member of the school football 
eleven during the past winter, and has this year rowed for 
the fourth time in the Eton crew at Henley Regatta. His 
numerous official duties as captain of the boats" 
during the last two years have not prevented his acquir- 
ing sufficient knowledge to gam him an entrance exhibi- 
tion for Natural Science at Oxford, an honour which has 
only once before been gained by an Etonian. 

In addition to the Chemical and Biological Laboratories 
Eton possesses a well-organised School of Practical Me- 
chanics, consisting of a drawing-room, smithy, and shops 
for carpentry and metal-working, the whole being under 
the supenntendence of a specially-qualified mstiuctor 
Much work is done here out of school -hours, oars, book- 
cases, cupboards, lathes, and a small steam-engine being 
some of tne practical results of this mstitution, which is 
now completing the second year of its existence. 


NOTES 

The death, on Sunday, is announced of Prof Bruhns, the 
Director of Leipzig Ob^ervatorv 

The greatest activity prevails in the Palaih de I’lndubtric, 
preparing fur the Exhibitiun of Electricity, but it is feared that, 
in spite of all efforts, the day of the formal opening will have 
to be postponed 

The Municipal Council of Fans has Anally granted to 
Siemens Brothers the autborisation to place rails m the btrcels 
for their elcctncal railway from the Place de la Concorde to the 
Exhibition, But no viaduct will be conbtnicted, as formerly 
contemplated, and the rails will be merely laid flat on the 
pavement, 

Mr. Mundblla stated m the House of Commons the other 
day that Mr. Samuelion, M P for Banbury, and Mr Slagg, 
M.P. for Manchester, had consented to investigate the whole 
question of technical education on the Continent at their own 
expense. Mr. Mundella was in communication with two other 
gentlemen, who, he hoped, would join the two mentioned. 

A PUBLIC meeting will be held on August 8 at the Society of 
Arts for the purpose of re-organising the Trades Guild of 
Leaming on a larger baMs. Among the supporters of ihe 
movement is Sir ]ohn Lubbock, 

A MEETING was held on Tuesday afternoon at Grosvenor 
House, Park Lane, to receive and consider a report from the 
Smoke Abatement Committee on the subject of an exhibition 
End Inals of improved heating and smokc-pre venting appliances^ 
to bd opened at South Keiislngtoo in October next. There was 
a numerous attendance. The exhibition in queiUon will be held 
n the Ernst and West Arcades and in buUdmgs odjoinuig the 


Royal Albert Hail , and gold, silver, and bronze medals, together 
with certificates of merit, will bo awarded upon the report of a 
special committee. It will be opened on October 24 and closed 
on November 26. Dr. Siemens moved the first resolution, 
dcclaniig thht the present smoky condition of the atmosphere of 
London injuriously affects the health and happiness of the com- 
munity, besides destroying public buildings, dctenorating perish- 
able fabnes, and entaibng in various ways unnecessary expendi- 
ture. The speech of Dr Siemens was a powerful argument In 
support of the principles thus enunciated, and was warmly 
cheered. Sir Henry Thompson, in seconding the motion, 
pointed out that the admixture of unburnt fuel m the shape of 
smoke with the atmosphere must of necessity be prejudicial to 
those who had the misfortune to breathe it. He also showed 
by illustration how highly desirable it was on all grounds of 
health that the air should be perfectly free from smoke. Dr 
Quain, Mr, Spencer Wells, and Mr. G J. Romanes supported 
the proposition, which was earned unanimously. Other resolu- 
tions were earned, and it was rc’^olved by the meeting to sup- 
port the elTorts now being made to reduce the evil arising from 
coal-smoke, and to assist in raising the fund*, necessary for con- 
structing and carrying out, on a practical scale, the competitive 
testing of the various appliances to be shown, and for providing 
suitable prizes, medals die. 

The new building of the '‘Deutsche Scewarte" at Hamburg 
will be inaugurated on September 14. The Emperor William 
will be present, and will at the same time open a Marine 
Exhibition connected with the building 

The annual meeting of the British Medical Absociation has 
been delayed a week beyond its usual lime in consequence of the 
Medical Congress meeting in London. It will extend from the 
9th till the 12th of August, and is to be held at Ryde, Isle of 
Wight Ihe address on medicine will be delivered by Dr, J, S. 
Bnstowe of St. Thomas’s Hospital, that on surgery by Mr. 
Jonathon Hutchinson of the London Hospital, and that on 
obstetric medicine by Dr. J, Sinclair CoghilJ, visibng physician 
to the National Hospital for Consumption at Ventnor, 

The Harvard Geological Museum has lately received from the 
Smithsonian Institution a senes of the types of the fossil plants 
desenbed by Prof, l.etquereax m connection with his various 
Government publications. Prof. Lesqaereux is also engaged in 
identifying A large collection of fossil plants made by Mr. 
Sternberg for the museum The collection conlama nearly all 
the species thus far described from the Cretaceous beds of 
Western Kansas. 

An exhibition and congress in connection with the culture of 
vines IS appointed to Lake place in Milan in September next. 
The congress, which will be composed of experts from vanous 
countries, will be charged with the duty of inquiring into the 
subject of the disease which has of late yean rendered the wine 
crop so nncertam. The exhibition will consist mainly of apph- 
ances for the application to vegetation of insect-deBtroyiiig 
agencies, of machines and instruments for graflmg, of photo- 
graphs, plates, and printed publications relative to the vine 
disease, specimens of vine parasites, and numerous other objects 
BCiviDg similar purposes 

According to the Mineral Statistics of Victoria for 1880 the 
quantity of gold raised in the Colony for the past year waa 
829,121 oz. 5 dwt.p being upwards of 70,173 oz. more than In 
1879. While there hai been a decided increaie m the quantity 
raised m alluvial mines, the mam increaK has been in the quartz 
mines, which have yielded 529,195 oz. The increase m alluvial 
mines is partly due to the opening-up of new goliLprodudiig 
ortts, and partly to the operations of the diamond dnUi recently 
imported. 
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An interestinf* discovery hah been made in one of the lime- 
■tone quarries of Strombergf (Rhenish PnuifiB) lu a small cave, 
such os occur frcqaenlly in the calcareous rock, the skeleton 
of a CBve-bcat was found To jad^e from the thickness and 
length of the bones the animal must have measured at least 2^ 
or 3 metres m length and 2 metres m height The teeth, of 
which sixteen were found, are of enormous size Discoveries of 
this kind however are by no mcan'i rare in this neighbourhood, 
nor indeed in limeslone caves generally. 

An earthquake shock was felt 111 hastern France on the night 
of July 21-22 at Aix-les-Bains, Lyoms, Grenoble, Chalons, and 
other places The time of the phenomenon wa-^ 2b. 3s. am at 
Lyons and ChalonB, and the direction from north to south No 
accident is reported in cither of these places. 'Ihe shuck was 
also felt in Switzerland in a large number of places, at Geneva, 
Morges, Lausanne at about 2h 45m. a m local Lime , indeed it 
IS stated to have been the i^harpest felt m the district since 1854 
Nowhere has any accident been recorded. A terrible storm was 
raging in these regions on the 21 st, a few hours before the earth- 
quake took place. Spontaneous current's have ui terra pted ^also 
the telegraphic communications, 

A SPECIAL library has been established by subscription in 
Fari^ for secular education. The subscribers have resolved to 
adopt a scientific creed, and to prescribe the u e of fiction in 
books written for young people. 

Mr Richard Anderson, the author of the well-known 
work on “ Lightning Conductors," will contribute a short senes 
of articles on '* Thunders tonus • their History and Mystery," 
to the St, yam€s's Magazine The first article will appear in 
August. 

M. BrugscH, conservator of the Boulak Museum, has returned 
from Thebes with the contents of twenty sarcophagi recently 
diKovered behind the ancient Palace of Queen Hatason 
Amongst some 5000 antiquities which have been obtained the 
most remarkable are several mummies 111 a perfect state of 
preservation, and of considerable historical interest. 

The boring of the Arlberg tunnel m proceeding with great 
rapidity The length fimshed since June, 1S80, is 1720 metres, 
and an average yearly advance of 2160 metres is confidently 
expected after a while The average of Mont Cenis and the 
bt. Gothard was only 1112 and 1670 respectively. The St. 
Gothard tunnel will be completed by the end of September, but 
the lines of approach are not likely to be ready before next 
spring. 

The Wufrzntung reports that near the village of Rantrum a 
quantity of silver has been found buried about one foot deep in the 
ground. It consisits of thirty -four small bars, six fragments of 
antique silver ornaments, and eight coins ; the Utter bear Arabic 
iiucriptions, and may probably be dirhems of the Abassidic 
Caliph of Bagdad, who lived m the eighth century of the present 
era. The small bars were formerly used as money, and were 
weighed, before coins had any conventional Value, Ornaments 
were frequently used in the same way All the objecls found 
were in a vase. 

The seventh Annual Exhibition held by the British Bee- 
keepers' AsEociation was opened at the Horticultural Gardeni 
on Tuesday, and will remain open till Monday next. 

A REMARKABLE eruption was recently observed by the pas- 
sengers of the ss, Ghneig, at the northern end of the Bey of 
Plenty, New Zealand. The water rose suddenly to a height of 
four feet, and spread over a circle of sUty feet in diameter, 
throwing up sand, shelJi, stones, md mud, The steamer was 
only about twenty yards outside the circle. The water con- 
tinued boiling for some time. 


The liaha Cmtrale, a paper published at Reggio (Emilia) 
announces that the mo^t remarkable mud-volcano< of the 
province of Emilia, the S.ilsa di Querzola, has developed an 
extraordinary activity for a few days past, and has greatly 
frightened the iieighbouniig iiilialjilants Loud subterranean 
noise was heard even in the pUina around, incandescent lava 
was ejected to a height of bcvci al metre:^, and an earthquake 
was aha noticed Large numbers of tourist-* and curious in- 
habitants are proceeding to Reguano to witness the spectacle 

A remarkAiile natural phenomenon is reported from Cs. 
Gorbo (bzolnok-Doboka Comitat, Hungary). On June 27 the 
Buznau Mountain, situated close to the village of Paptelke, 
suddenly broke 111 two The fissure measures 30 to 40 metres 
in breadth, 25 to 30 metres in depth, and 400 to 500 metres in 
length, borne of the houses id Paptelke also show cracks, so 
that the whole seems to have been the effect of an earthquake. 
A landslip took place at the same time, and a field with an 
apple tree m the middle of it has moved about 10 metres nearer 
to the village Great excitement prevails m the neighbourhood. 

Various antique bronze arms and implement^, altogether 
weighing about four or five kilogrammes, have been found by 
forest laliourers at a place called Fnedhofstannen, in the distnct 
of Cattenbuhl, near Oberode (Hanover). They were buried 
in the ground at a very slight depth. The objects consist of 
battle-axes, a sickle, a knife for taking off the hides of ammal-^, 
a bracelet, rings They are supposed to be of Celtic or Fhccni- 
cian origin. In the neighbourhood of the spot where they were 
found there is an ancient earLh-mouod, dating from a veiy remote 
period, and inclosed by a circular pit of some 400 yards in cir- 
cumference, the Bo-callcd ring or " kring." Above it was the 
Hebsian fronter fortrc&s of Fnedeweh, below il the Spicgclburg. 

The tenth general meeting of the Saxo Thuringian Apicultural 
Society will be held at Qucdlinhurg on July * 

An exhibition of living bees m hives, al-wj of implement and 
products of bee-culture, will take place simultaneously, 

We have already received the Calendar of the Newcastlc-on- 
Tyne College of Physical Science for 1881-82. 

An interesting paper on Prehistoric Hackney " by Mr. J. E, 
Greenhillj read before the Hackney Natural History Society, 
has been printed in a separate form 

From the Froeeedmgs of the Liverpool Naturalists’ Field Club 
we learn that that society haa reached its majority. There is the 
usual account of excursions and an address by the president, the 
Rev, H. H lIiggiRR, on " Animal Defences." 

The additions to the Zoological Society's Gardens during the 
past week include a Silver Fox {Canif y«/zwj, var argmiata) 
from Nova Scotia, presented by Mr. S R. Platt , three Hedge- 
hogs (£rtnacnss europaus), British, presented by Mr. W. Dunn, 
C.M Z.S ; two Black-tailed Parrakects [Polytelis mtlanurui\ 
from New South Wale*), presented by Mr. Gerald Arbuthnot ; a 
Green Tree Frog {I/yla arhorea), European, prcEented by Mrs. 
Humphrey, MX Black and White Geese {Ameranas nielanolaua), 
seven Australian Wild Ducks [Anai snpifrthosa) from Austimlia, 
received in exchange. The following, amongst many other m- 
sects, may now be seen m the Insectarium : — Perfect specimens 
of the 5 wallow -tailed Butterfly (second brood from small larvc), 
Camberwell Beauty, Spurge Elephant and Privet Hawk-moths, 
Northern Brown Dutteifly, Chalk-hill Blue Butterfly and Bumet 
Moth. There are also fine examples of the imago of the Atla-i 
Moth, and larvs of this moth larger than any yet grown in 
England. 


OCTR ASTRONOMICAL COLUMN 

Encke’s CoMET.^The ephcmcris of this comet for its 
approaching re- appearance was issued from Pulkowa last 
month; but unfortunately the editor of the Astronomisehe 


893 


NATURE 


\yMly 88, i88i 


ihikpichtm hu not oomidered it was neoeiury to repriot it 
u that journal, where the q)bemendei for previoui appcanncei 
hare alwavs found a place. 

After tne dealh of Dr, iron Aaten, the calculations for this 
comet were taken up by Dr. O Backlundj who has continued 
the oompulBtion of the perturbations by Venus, the Earth, Man, 
Jupiter, and Satam from 1878 to i88r, taking account alao of 
the cSset of the bo-cailed resisUng-medium on the mean motion 
and angle of excentricity Ibe following are the clementb of 
the comet's orbit : — 


Epoch lS 9 r, July 2'o M.T at Berlin 


Mean anomaly 
Longitude of perihelion 

,, ascending node 

Inclination 

Angle of excentncity 
Mean daily sidereal motion 


319 26 

«S8 30 5S ) 
334 34 3 * f 
12 S3 0'3 ) 


57 43 3 “ 7 S 
1072^65852 


From these elements we find — 


M Eq 
1881 o 


Seini-Bxls major , 2 22005 
Semi axis minor 1 1S547 

Eacentndty o 8454969 


Perihelion diat. , 0*34301 
Aphelion dist, 4*09709 

Period 1208 21 days 


The track of the comet in the heavens at this appearance is a 
favourable one for observation m this hemisphere It will be 
nearest Lo the earth on October ir, when it will be distant o 543 
•f the earth's mean distance from the sun, and situated in the 
eonstellation Leo Minor, m the vicinity of the star FI 21, and 
the theoretical mteOMty of lij^ht will attain a maximum on 
Norember 9, when the comet situated near 89 Virginia will nae 
about ah. 15B before the son 

The following ephemcriii for the month of August is con- 


hracted from 

the accurate 

one given by 

Dr. Backlund, and 

applies to mean midnight at Berlin — 




R A. 

DecI 

Lnir distaoce froin 


h m a 

. +26 31*0 

Sun 

Earth 

Anigoat f 

2 56 22 

0*2701 

0*2400 

3 

3 0 23 

27 0*3 



5 

■ 3 4 3 1 

27 30 2 

0*2592 

02173 

7 

3 8 46 

28 07 

0 2478 


f 

3 13 9 

28 31*9 

0 1934 

11 

3 17 41 

29 3'9 



13 

.. 3 22 22 

29 36 6 .. 

02359 

0*1683 

IS 

3 27 14 .. 

. 30 10 2 



17 

3 3 * 18 . 

30 44 5 

0 2233 

0*1419 

■9 

3 37 35 

31 19*8 



11 

3 43 6 

31 560 

0 ' 2 I 0 I . 

0 1142 

33 

3 48 S 3 

3a 33 I 

0 1962 

0*0850 

*5 

3 S 4 58 

33 II 2 ■ 

27 

4 1 23 

33 SO 2 

0*1814 


29 

. 4 8 lo 

• 34 30 3 

o‘o 543 

31 

4 >5 *3 

+ 3 S ii ‘3 




It remains to be icen whether the comet can be perceived with 
the biger telescopes of the pretent day with a less inteiuily of 
light than 0*24, which was that at the lime of its discovery in 
Ampiit, 184^. with the 15-inch refractar at Harvard College, 
U. 5 , and which will correspond to about the day of new moon, 
August 24. 


Comet 1881 r — Elements of this comet have been published 
ill drculors iS'-ned from Lord Crawford's Observatory at Dun 
Echt, from which it appears that it will increase very consider 
ably lu bnghtneia. The perihelion passage docs not take place 
■Dili August 21. The comet is rapidly approaching the earth. 


BIOLOGICAL NOTES 

On some New Lowee Green ALOiB.— George Klebs \ ab- 
liiha some very inierestlng facts about a number of forms of 
mn AJgm fou^ living wnhm the ccll-tusuei of some flower- 
u^-plants. The pein^laking way in which the lifc-hifatoi^ of 
thfwi have been worked cannot be too suBiciently admired. 
For full details the student should refer to the numbers of the 
B^tanuche ZHtung for April and May, where also will be 
fond exceUent ooloared illustrations of all the spedei. In 
Older to call attention to these cunous species ve give the 
■pedfic diagnosis In deud • — Famtiy I^tocoe^cea, Genus Cklonh 
Aytnmm, — ^Throu^h con tinned dlviston Into two parts each cell 
bwcMM rewlvnd mto iphencal zooaporev, which upon leaving 
the EMstber-cell conjugate within the gelatlnow envelope. The 


sygoiooapores before inrrouiided with u manheane 

make their way by means <» prooeises mto the inieecellniar 
spaces of living plants, During the tune favourable for vegeta- 
tion many generations follow one another m a single year ; that 
nearest to tne winter falL into a resting stage, Chlorochytrwm 
lemna . — This spccicis lives in the widened intercellular spaces 
of the parenchyma of the Lemma tnsulai oeUi chiefly iphaical 
or elliptical ; the part of the growing eygo'^pore whi^ remains 
in connection with the epidermis become*! a spherical cellulose 
plug. In the next genus, Endoi^phxrs, through continued divi- 
sion into two, each cell falls into a number of daughter- cells 
surrounded with a membrane, from w hich, by further division, the 
spherical zoospores result , tho^, taking ihcir origin from the 
same mother-cell, immediately upon leaving it conjugate ; they 
make their way into living tissues like those of the Chloro- 
chytrmm. The formation of zoospores only takes place in the 
spring, the new geneiation requires a full year to reach maturity. 
The species Endiuphara hiennis lives in the intercellular spaces 
of the Hub-epidermal parenchyma of leaves of Foiamo^eton lucens 
its cells are mostly spherical ; the part of the germinating zoo- 
spore which remains 111 connection with the epidermis soon dies 
off In the genus Phyliobium at the time of maturity, the 
protnplasm of every cell cuntaining chlorophyll is diflercntiated 
into cylindrical or spherical portions, through the changing of 
some of these mto smaller ones, zoospores — both macro and 
micro arc forojed— these conjugate The zygozuospores make 
their way into the stomates of portly living, partly dead 
leaves of phanerogams Tlie development of every cell takes 
a year. The hpecies PhylhbiHm dimorphum lives in the leaves 
of Lysxmachia nummufarMi^ A^ugo, Chlora, &c. , the zygo- 
zoospurcs develop processes which grow Into branched green 
tubes among the vascular bundles belonging to the veins oT the 
leaves. The protoplasm of those zygospores which develop a 
process forms into either a spherical or longi!>h ranting cell, whKh 
lasts dunng the winter, and in the next summer agam devdt^ 
zoospores. According to the surrounding circiunstaiicu the 
processes are well developed or n jt. They may be quite rudi- 
mentary, m which case small tubeless resting cells become 
formed, which form asexual zoosporei. In the gemu Scodno- 
sphxra every cell ^hows at the tune of matunty a diBeicntiation 
of its green prokopUsm into cylindrical or sphenca) bodies • by 
their conjugating, durmg which a reddish granular substance la 
secreted, a single mash jb formed, through whose repeated divi- 
sion, during which division the granular substance is gradnlly 
again taken up, the zoosporeii are formeri. llioae are asexual, 
and make their way into decaying vegetable tissues. Their 
development lasts a >enr ScatinospUivea paradoxa lives in the 
dead or dying ttiihnes of Lemna tmmlca, ind also in species of 
Hypnum. Its cells arc mosily sphencal, and tie looeporcs are 
spindle-iihaped, (Botanische Zeitumg, May 27, 1881.) 

On the Influence op Intermittent Illumination on 
THE Development of CHLOROPHYLL.~Dr Karl Mikoadi 
and Dr. Adolf Slohr publish the result of their tnveaU^tioni 
made in the Physiological institution of the Vienna Univenity. 
1 he re*>uUs of these they fuii. manse as follows • — If a continnedly- 
lasling a’5-minuteB illumination of etiolated seedlingf of bvley 
or oats 11 comiMTcd with an interinittent illuminalion m the rela- 
tion of I ; I lasting live minute**, then one will find that in both 
cases the light is throughout present an equal time Now if the 
chlorophyll-Fonnalion takes place at the same time as the nimni^ 
nation, then the working of the continued illumination must 
exactly correspond at the end of a 5 minutes with the sum of the 
single effects of the inlermiltent liloininaiion As a matter of 
fact, however, at the end of the continued lUuminttion there has 
been either no chlorophyll formed, or at any rate no quantity of 
it that can be pointed out any w We. On the other hand, the 
mass of chlorophyll which is formed during the intciiuitteDt 
illumination is beyond doubt capable of being pointed out with 
a spectroscope. One must therefore imagine that a certain time 
elapses between illumination and chlorophyll formation. From 
this however it follows ;^i. That the chlorophyll-f oi nw rimi li a 
process of photochemio induction. The first trace of chloro- 
phyll that con be pointed out with a spectroscope appean in 
seralingB of barley and oats grown in the dark after iUnnliBrtoa 
lastug five minutci ; It u a matter of indilTefence wimthtf it fa 
iliuminated the whole time through, or only in the ivlatiaaof 111 
second, One cannot take for granted that in the one eaoe only 
the half quantiiv of chlorophyll is formed when an aloobolic 
solution even shows the a^orption -lines of the chloiophyll 
spectrum, still this will clearly dtiappear If tha solotian Is nm 
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half n W€mk agaio. CoasequenHT the imillest pouibk effeciive 
liffht te Che lonnatioii of cluorophyll ii attained by iDtermittent 
il]iunliitlii]ii. During the foriuation of chlorophyll light ii 
lupplied in Bupenbui^ance by a continued illumination m the 
lune unner ai at the heliotropic bcndingB. 

A French physiologist, M. Glcy, haa made some delicate 
experiments on hiimclf with renrd to the cffecLs of attention 
■dd intellectnal work nn cerebral circulation. Ilia resulti confirm 
thoBe of M Moaao, and he has added some new observations 
He finds that the rhythm of the heart through intellectual iAork 
IB slightly accelerated , and this increase Beems in direct ratio 
of the intensity of the attention Thus the pulse was more 
Frequent when the author studied geometry, with which 
he had litile ramilmrity, than uheii he studied philosophy, 
of which he had a ^uod knowledge While the heart ihythm 
is accelerated the carotid artery is dilated during cerebral work, 
and the carotidian pulbC becomes dicrotic. But the radial pulse 
becomes smaller and less ample. The phenomena of congestion 
observed in the brain persist a certain time after cerebral activity 


CHEMICAL NOTES 

By the action of metbylic iodide, m presence of sodium, on an 
alcoholic solution of morphine, M. Grimaux has succeed ed in 
producing codeine, ideiilical in properties with the naturally- 
occurring alkaloid [Compi renJ) ]t etfaylic iodide is employed 
in place of the methyl salt, a new alkaloid diifcring m composi- 
tion from codeine liv CHg, is produced. M. Grimaux pro|xise-. 
to call all the homologous bodies of this senes codeines, and to 
diGtinguiBh the commonly called codeine as codomethyline, the 
new homologue as codethyline^ Ac. 

In Gaiaetta Cktmica lialiana S, Valente describes a striking 
lecture experiment illustrative of the fact that chlorme replaces 
Iodine from binary compounds. A jar, 500 c.c capaaty, is 
filled with dry hydriodic acid gB<!, and another, 250 c.c capacity, 
with dry chlorine, the jars being separated by a gloss plate, and 
the larger being uppermoat ; on withdrawing Um plate decum- 
msUion of the hydriodic acid occurs with a flLh of rose-colouied 
Aime, and leparatiun of iodine. 

SS Baetoli and Papasogli claim to have prepared mellitic 
and hydromelJitic acids by the long-continued electrolysis of 
water, using carbon electrodes {Nuevo CemenSo). 

S. Funaro de<‘Cribei two nickeliferous minerals from the 
Apennines in the CaMttiia Chtm Hal ^ to one of which he 
gives the formula (FeNi)7Sg, and to the other the formula 
CU|RioSb4.Sj7, where R = Cu Fe ■ Ni = 3'4 42 2 '4 

In continuing his investigation of the action of hydrogen per- 
oxide on oruniatic compounds (Nature, vol xxiv. p. ill) Dr, 
A. R. Leeds <«hows that in some of ihese compounds the peroxide 
acts only os an oxidiscr, in other cases it replaces hydrmn by 
(OH), and Gometimea both actions occur together {Berliner 
Benchle), 


frahly prepared, 85* 149 m cent MnO|, 9 356 percent. MnO, 
and 5 490 per cent H| 0 , lost 1*065 per cent oxygen when 
heated to 1 00", but after eighty days the same nSDpIc gained 
o 24 per cent, oxygen when heated to loo", and 1*114 pv cent, 
at I 95 "- 

Herr E, Raman n concludes from his experiments {BerHner 
Benckte) that the passivity of iron js always cau<-cd by the fbnna- 
tion of a layer of magnetic oxide (FcjOf) on the s irface of the 
iron. In addition to nitnc acid, the following liquids induce 
passivity m iron, viz. ammoniacal silver nitrate solution, soIntioiB 
of nitrate of silver, ammonium, alumimum, nickel, cobalt, or 
iron. 


The same author describes an amalgam of iron, nearly of the 
composition expressed by the formula Hg|Fe„ prepared by the 
action of sodtum-amalgam on finely-divided iron in presence of 
water Dry sodium-amalgam has no action on iron. 

llEKREN V Merz and W. Weiih luve investigated the 
action of heat on various amalgams with the view of determining 
whether these bodies lose mercury regularly as tempenlure m- 
creases, or whether they exhibit the properties of definite com- 
pounds. The results ahich are detailed m the Berliner 
seem to show that many amalgams, of gold, silver, copper, 
bismuth, lead, cadmium, Ac , although very easily decomp«3«d 
by heat, nevertheless contain their component elements indefinite 
proportions by weight , such amalgams are probably to be classed 
at) molecular componndi. Amalgams of the alkali metoii exhibit 
the properties, of definite oompoimdi in a greater degree thou 
amalgams of the other metals 

In the Benchte Herr V. Meyer publisher a note on the densities 
of the vapours of the halogens, in which he states that he memB 
to rehnquish the further workmg out of these problems to M. 
Crafts. He states that he has obtained numbers for the densitia 
of phosphorus and arsenic which stand midway betw'cen thoR 
required by the formulx and AB4, and P, and AS|. 


Various papers on new mtrogen derivatives of carbon com- 
pounds are puulibhed in the same BericAle, by Prof. V, Meyer 
and his students , these papers promLse results of much interest, 
lluberto " azo-compounds have only been known in, the 
aromatic series , nlLroso-substituiion compounds of what is 
apparently azo-ethane ore desenbed by Prof M^er, especially 
NO - C,H4 — N- — C1H4 — NO. A new scries of organic bases 
called ' ' keltnes * is also described The starting-point of tha 
series is Jtefine or nilrosoacetene, CH|— CO — CII|(NO) 


Herr Streckee {Anmalem Pkys Chem ), from detennmiijoiis 
of the velocity of sound in chlorme, bromine, and lodiae goaefl, 
has obtained the following nambers for the specific heais of the e 


gUCB — 
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The same chemist has repeated {Amer Chem. youm ) many 
of these experimcut^, wherein ozone is said to be produced by 
the action of heat on metallic and non -metallic oxides , he finds 
that in every cose the supposed ozone reaction, obtained by 
bringiDg the evolved oxygen into contact a ith potassium iodide 
and Moxxh, is due to traces of impurttics, generally to traces of 
chlorine. 

According to M. Cbappms (Bmll Soe. Chim.) the pbos- 
phorescenoe of phospbonu in oxygen or air 11 an accompaniment 
of the combaEtion of phoaphorns vapour by ozone. Phosphorus 
U not luminous in pure oxygen at 15°, and at the ordinary pres- 
sare, sntrodaction of a trace of ozone causes luminosity ; those 
snbstonces which bmder the lammosity of phosphonu, e,g. 
turpentine ml,^ are substances which destroy ozone. If a HtUe 
turpentine oil ii bronght along with phosphoruB into 1 tube con- 
taining pure oxygen, and a nnall (quantity of owme is than 
passed in, the phospboiufl exhibits luminoAty for a few moments 
only ; M. Choppuia mgfowea that this is due to the oonbueUon 
of phosphorus vapeur by the ozone, and that the tnnsieney of 
the phmiBcnon 11 cxpUued by the Aqiid ramoTnl of the ozone 
by tne turpentine oil. 


From these rc'^ults it Is concluded that the action and reoctltm 
between the atoms m the molecules of these gases is different in 
kind from that which subsists in other diatomic molaeuleB, eg 
oxygen or carbon monoxide. 

Rem SEN has again investigated the action of finely-divided 
iron in inducing the formation of cyanide when nitrogen is 

E avsed over a hot mixture of carbon, iron, and an alkaline metal j 
e finds (Ameruait^heni. yourn.) that freshly reduced iron 
induces a large formation of cyanide, but that iron after keeping 
for some time lo^es this flower 

From expen men b? on the decomposition of hariqm orboi^e 
by ammonium chloride solhuon, Tommasi (abstiact in Berlmer 
Benchte) ConcladeS that on liqueous solution of ml a rnmnni a r 
containa free asunDDia and free hydrochloric acid. 

Reverence wma recently made In these Notei lo the tx pmi" 
ments of Jone^ on gase^>as boron hydride ; Remitaer diiu Ibes ex- 
penments {H'ien. Akad. Ber ) which appear to show Art when 
dilute hydrochloric acid acts on polassmia boride Ac aottd gren- 
brown amorphous powder which ib formed Is A boiilc of h^rogca 
approximately of tne formula B| g|H. 


Experiments on the action of heat on oxides of mihganesej 
Irt S. V. Pickering, are detailed in Obui. A%av. AcoQi%iig to 
tub chertrtt aome cpedmeni of mongaiae oaridca undergo aitow 
molecular change when kept. Thus a sample oontamuigi when 


Considerable doubt has been expressed whether calomel is 
or IS not liable to deconpositloo in the hamen systM, with 
production of corroBivt aublhnate. According to vpminie^ 
^■enbed by P. Hoglan {Chem. Nemt) calomel is slowlycbangm 
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by the action of water at the temperature of the body with for- 
mation of carrosive sablimate; and thiE change 11 accelerated 
by the preMnee of citric acid, eodium chloride, or sugar, 

FaoM analyiea and examination of the distillation vensels used 
in unc furnaces, ^erren Schnlxe and Sieiner \ Jahrb Jur Mineral , ) 
have found that these vessels contain well-formed crystals 
of ainc-sMn^i (or zinc aluminate) along with cry stab of tndymite. 
The autnorb discuss the bearing of their results on the natural for- 
mation of minerals of the spinell group m limestones , they point 
ont that the generally accepted hypothesis that such limestones 
must have been in a f^ed state for some time, is not necessary, 
but that the minerals may have been formed by the action of 
vapour penetrating the solid hot limestone. The action of gases 
on a seflencd rock mass may give rise to molecular changes 
resulting m the production of various minerals 


PHYSICAL NOTES 

K CONTINUOUS registering thermometer for recording the 
temperature of the body has just been described by its inventor, 
M. Marej. It consists of a brass tube communicating with a 
Bourdon manometer, containmg oil, and closed. - Any change of 
temperature, by altering the internal pressore, makes the curved 
manometer tube curl more or less, and to it is fixed an index 
which registers the movements by mscribing them on a recording 

S Under, The thennometnc bulb may be at some distance from 
e ID scribing apparatus, being connected by a flexible tube of 
annealed copper. Two <!uch bulbs may be applied to different 
ports of the body, even to the interior. It is possible therefore 
to note the relations between the temperatures of the inLenor and 
extenor of the body. If we remember rightly, an analogous but 
more portable instrument was suggested some time ago by Mr. 
Donald Mocolister, but we are not aware whether his instrument 
IS yet before the public. 

Prof. E. Lommel describes in ffW. Ann. a new polarising 
apparatus m which two plates of platmocyanldc of magnesium, 
cut perpendicularly to the optic axis, are used as polanser and 
analyser, just as in the tourmaline pincette Such a section of 
thifa cryst^ transmits a blue light, which, when the angle of in- 
cidence exceeds 2'’, is found to be perfectly polarised in the plane 
of mcidencCf and it therefore can be us^, if tilted to that 
extent out of perpendicularity to the axis, as a polariser for a 
pencil of parallel blue rays. One curious point m respect to the 
b^avlour of a tliin fiJm thus prepared is the following : — Let 
ordmary non-polonsed light be looked at through the crystal 
while the latter is normal to the line of sight. A white centra] 
spot, perfectly circular in form, and non- polarised, is observed 
m the middle of a blue field, which is polarised at every point 
radially. The only other crystals which can be used for polaris- 
inff pincettes ire the toiiririBline and herapathite (lodo-sulphate of 
qmnine) : the point of difference between these and the platino- 
cyanide of magnesium is that while the two former (which are 
negative crystals) absorb the ordinary ray, and must therefore 
be cut parallel to the optic axis, the latter absorbs ,the extra- 
ordinary ray, and must therefore be cut at right- angles to the 
optic axis. 

Tub galvanic properties of carbon have been closely examined 
by Dr. Hamchi Muraoka, a Japanese student at Strassburg. 
He deteimincd the specific resistance and the change of 
resistance with increase of temperature of all kinds of hard 
carbon, inclnding Siberian mphitc, gas-retort carbon, the 
artificial carbons used for electric lighting by several well- 
known firms, and even the graphitic compound used in Faber’s 
lead-pencils. The [Specific resistance (at o’* C.) of the last 
was 952 0, while that of the first was ia'2 The artificially- 
prepared carbons ranged from 36*86 to 55 15. In all however 
the resistance decreattd with a rue of temperatnre, the coefficient 
of decrease being greatest for the Siberian graphite, least for a 
carbon pencil prepared from coke by Heilmann of Miihlhousen. 
This result entirelT confirms the recent researches of Siemens 
and Beetz. The thermo-electric powers of the various samples 
of carbon were also determined, mth respect to that of graphite; 
their thermo-electromotiTe force was in every case + to graphite, 
and varied from 423 microvolts for the Fate pencil carbon to 
microvolts for Su gas -retort carbon (of Parisian manufacture) 
uled for battery plates. 

Hub P. Volkmann observes that in the detennmatlon of 
the ipeclfic gyavi^ of heavy hqulds, such as quicksilver, hj 
means of the specific gravity bottle or pyknomeur, the ^ange 


of volume of the vessel caused by the internal pressure may 
introduce a source of error, especially as the gloss vessel may 
suffer a sub- permanent strain rrom which its recovery is not 
immediate. He gives an example of thu error in the case of a 
pyknometer provided with a capillary tube marked in equal 
divisions. Thu pyknometer was filled with mercury mAi/e x/oW- 
in£-tn mercury until the top of the column htooa at68'i divi- 
sionv On taking it out of the mercunal bath the column fell 
to 65*4, and on dipping it it agam rose to 68 '5. The necessary 
precautions to avoid this error having been taken, a redcLemuna- 
tion woji made of the specific gravity of distilled mercury at 
o” C., the deiuJty of water at cFC. being ojisumed (at Pierre’s 
value) as O‘999o8l The new value fur the density of mercury 
comcb out as 13*3953 ± *0001, which is a little less than the 
lowest of the values given by Kegnault. 

Prof S, P Langlev has made the following calculation — 
A sunbeam one square centiinctere in section is found in the 
clear sky of the Alleghany Mountaios to bring to the earth in 
one minute enough heat to warm one gramme of water by 1° C. 
It would therefore, if concentrated upoa a film of water r-5O0th 
of a millimetre thick, one millimetre wide, and ten milli- 
metres long, raise it 83!” in one second, provided all the heat 
could be maintained And since the specific heat of platinum 
IS only 00032, a strip of platinum of the same dimensions 
would, on a similar supposition, be warmed in one second to 
2603® C.— a temperature sufficient to melt it ! 

Thr alteration of the zero of thermometers after undergoing 
sudden changet; of temperature is a welt -known phenomenon, as 
IS also the gradual rise m the zero in thermometcrii during the 
first few months afier they have been made, M. Fernet has 
lately examined the question whether the distance between the 

boding point and the 'freezing point” of a thermometer is 
constant at all different stages of secular alteration in volume 
of the bulbs, and finds that thi^ is bo, provided the freezing point 
be determined immediately after the boiling point. On the other 
hand, if the boding point be determined and a long interval 
elapse before the zero is determined, there is considerable error, 
Suppose a thermometer to be (owing to recent heating or to long 
rest) in any particular molecular state In this state its reading 
will probably be in error : but this amount (so far as due to the 
above cauiie) may be ascertained by imm^iately plunging the 
thermometer into ice, and ob&crving the error of the zero read- 
ing. In order that a thermometer should rrad rightly at any 
particular temperature it should be exposed for a considerable 
time to the temperature for which exact measure ih desired, or 
else for a few minutes to a slightly higher temperature. 

The transparency of ebonite to heat rays may be shown 
by the following pretty and simple expenment A radio- 
meter IS set revolving by the lignt and heat radiated from 
an argand gas fiaine or the flame of a paraffin lamp. When a 
thin sheet of ebonite is interposed the rotations continue though 
with slightly diminished energy But the thinnest sheet of note- 
paper mterpofied suffices to check the revolution of the vanes. 

Prof. Graham Bell has sought to prove whether the 
diaphragms subjected to intermittent radiation in one of the 
forms of the radiophone did or did not execute mechamcoi 
vibrations. The experiment of Mr. W. II. Freece of attaching 
a Hughes’ microphone to the disk hod led to negative results. 
But Prof. Bell has shown that the central region of the disk (on 
which the rays fall) 11 set into mechanical vibration ; and he has 
proved the point by employing a modification of the mechanical 
microphone of Wheatstone. A stiff metillic wire is fixed to the 
centre of a thin metallic disk mounted at the extremity of a 
flexible hearing tube. When ihe end of the wire 11 pressed 
against any vibrating body its sounds are heard, and the vibni' 
uons at differeDt points of the disk of a radiophone can be 
snccesbively explored. The vibrations ore found to be olmoet 
entirely confined to the illuminated area at the centre of the 
disk. A Hughes' microphone attached to the edges of the disk 
would therefore not easily give any indications. With this 
slm]^ apparatus one very curious effect was obtaloeiL An 
intermitted beam of rays was focusMd upon a brass kiiograniiiM 
weight, and the surface was explored with the point of the 
metric microphone. Over all the illuminated area and for a 
very short distance outside it a feeble but distinct sound was 
detected, but not over other ports. 

Mr, Edison has devised a new meter for voltaic currents even 
more jngemous than the ** Weber-meter” which he pcopoeed a 
year ago to fix in houses supplied with electric lam^ In the 
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iMfW Initnunent two copper pUtci are suspended in an electro- 
lytic cell containinjr sulphate of copper in solution, and placed in 
a branch circuit through which a known fraction of the main 
current 11 shunted. The copper plates are hung upon a lever 
arm so adjusted that when hy electrolysis one has grown a 
certain amount heavier (by dcpoBition of copper) and the other 
grown on equal amount lighter, the lever tips up and reverses 
the current through the cell, and at the same time moves a 
registering dial- apparatus through one tooth The action goes 
on again until the tilting lever is again overbalanced, and tipped 
back, when the current is again reversed, and another registration 
effected Each ** tip” clearly corresponds to the passing of an 
exact quantity of electricity through the cell, and the registered 
indications are therefore proportional to the total consumption 
Bui vfiii it work { 

Hkrr Ed. Dorn has investigated the relation between the 
absolute dumelcrs of molecules of gases and Ihcir dielectric 
capacity on the lines of a RUggestion duetto Mos>'Otti, that the 
properties of dielectncs might be explained by supposmg them 
to consist of non-conducting material, in which innumerable 
minute particles of conducting matter are imbedded. 

Everyone knows that the very feeblest currents produce 
audible sounds in the telephone, which is more sensitive than 
any galvanomeler to feeble currents. M. Pcllat lately declared 
that the heat necessary to warm a kilogramme of water one 
degree would, if converted properly into the energy of electric 
currents, sufhee to produce m a telephone an audible sound for 
ten thousand years continuously. 


GEOGRAPHICAL NOTES 

The preparations for the International Geographical Congress:* 
to be held in September next at Venice, together with a Geo- 
graphical Exhibition, arc advancing rapidly The Bolletino of 
uie Italian Geographical Society announces in its last number 
that the saloons for the Exhibition aie already distributed among 
the exhibitorBj and that the nations which will occupy the most 
space will be Italy, France, Germany, Austria and Hungary, 
Russia, and Switzerland. The saloons allowed for the Exhibi- 
tion in the royal palace being insulTicient, it was agreed luimc- 
diately to proceed to the construction of provisional buildings. 
The Italian railway companie<i have giauled a reduction of 30 
per cent, on the prices ol tickets, and of 50 per cent, on goods 
for members nf the Corgress The Austrian Lloyd and the 
Navigation Company, Rubattino e Florio, ' grant a reduction of 
50 per cent, on passengers' fares As to the questions to be 
dUcusied at the Cfongress, the Commission has already published 
in the Bolletino its reports on most of them. Among the ques- 
tions are — On the Present State of Telegraphic Determinations 
of Longitude, by G. Lorenzoni. — On the Determination of the 
Temperature of Sea-water at Different Depths , on the Measure- 
ment of Depths , on the State of the Surveys of Coasts, &c , by 
G. 13 , Magiioghi ; on the Extinction of Aboriginal Races, by L. 
Hugues ; and on the Teaching of Geography in Schools, by L. 
Schiaparelli, We do not hear of any great activity in the collec- 
tion of Bntish exhibits for the annex^ exhibition of geographical 
apparatus, &c. In England, mdeed, no great interest is felt in 
these congresses. In Russia, on the contrary, a collection of 
apparatus has for some time teen in preparation, M Gngorieff 
IS to represent the Russian Government and the Imperiaf Geo- 
graphioi Society at Venice. 

The Swedish Government has decided to send a scientific 
expedition to Mossel Bay in the course of next year, for the pur- 
pose of collecting meteorological information The exp^ition 
wil] be directed by Capt, Malmberg, and will have to remain 
during the sqnuncr of 1882 and the winter of 1^1, m order to 
obtain the observations of an entire year. Mossel Bay is situated 
to the north of SpiUbergen, lat.79'54, long 16-15, ^e locality 
IS well known to the Swedes, Prof, Nordenskjold stayed there 
ID the winter of 1872-73 with three ships. A Swedish man-of- 
war wiU take the expedition to Mossel Bay, under the command 
of Capt. Palander, who, after having fixed the special meteoro- 
Logicu Halloa of Capt. Malmberg, wUl^tum to Sweden. 

We find in the last nnmber of the Bolletino ddla Socieik 
GiOirafica Ilaliana a paper On the journey of Ite late SIaot 
G. M. Gialictci from ^ila on the Gulf of Aden to Harar. This 
jodney was accompbahed in 1879, and the narrative was in- 
tonded to form part of the complete description of dl Signor 
GhilietU'i travels, but after hk death M. Gnldo Corm publiThed 


this small fragment with a map of the country. We notice also 
in the ume publication a paper by Prof G. Fennesl on the 
Italian missionaries who travelled in Loiicr Guinea during the 
second half of the seventeenth cental y , also accompanied with 
a small map of the country. The author speaks at iiome length 
of the two most interesting journeys of P Diomgi Carli from 
Piacenza, and of F. Gio, Antomo Cavazzi from Montecuccolo. 

Count Waldburg-Zeil, the u ell-known hcienlific explorer, 
started from Bremerfaafcn on board the steamer Lmse for the 
River Yenisei on the 22iid of last month 'I he journey is under- 
taken solely for scientific purposes, Count Waldburg-Zeil intend- 
ing to make collections illustrating the fauna of the biterian 
coast and the sea in that district, 

In a letter just received from the Gaboon F(.re Delorme 
reports the foundation of a mission station on the Ogowtl River, 
which the French are making peculiarly their own. The station 
la placed al the east end of a Large island m the nver, called by 
the natives Ozangc-Nengc, i e. Island of Light, w'hich is con- 
veniently Situated for communicating with the tribes on the 
banks of the Ogowe and theNgume, one of its principal a flluenlf. 
Immediately round the station are the Galois , next to them, on 
the right bank of the Ogowe, come the Eningas, while further 
south, on the left bonk, or rather on the banks of a branch of 
the Ogow(!, which goes to form Jake Ajingo, arc found the 
Adyombas Fere Delorme expresses a decided opinion that 
these three tnbes are really one people . they all speak the same 
language and have the same laws. All of them are very vain 
and voluptuous. The GoIols despise agriculture, and arc a 
trading people 1 hey go up beyond the rapids of the Ogowe in 
search of india-rubber, ivory, aud ebony. The slaves, or in 
default of them the women, are left to attend to the cultivation 
of manioc, banana trees, ground-nuts, and sugar-cane 

The statement that an instalment of the Geographical Society’s 
large map of Eastern Ettualonal Africa will be issued this month 
js, we learn, uiiauthunscd ; and though, probably owing to the 
long delay which has already occurred, the propriety or issuing 
the map m parts has teen discussed, the question is stdl left 
open. When ready, the map will be published by Mr, Stanford, 

The fourteenth Congress of the Italian Alpine Club will meet 
at Milan on August 29 to September 2 next. An Alpine exhibi- 
tion will also be held, and three excursions will be made : the 
first to Erba in the lirmnza and the grotto of Pinto, the second 
V16. Como to Varenna on the Lake of Como, and the third to 
Eticn, coupled with an ascent of Monte Grigna. 

The death Is announced of the well-known African traveller 
Herr J. M, Hiliicbrandt. He died on May 29 last at Tanananvo 
(Madagascar). 

Dr. O. FiNsrH, the Polynesian traveller, safely arrived at 
Sydney from New Britain at the beginning of May He 
stayed over eight months in New Bn torn, and has thence sent 
forty five ca^-cs conlaming natural history collections to Berlin 
via Hamburg Ihese collections consLst of no leas than 12,000 
zoological specimens, a large number of anthropological objects, 
besides .a senes of ethnographical specimens, surpassing in num- 
ber and completeness any collections yet made in this held. Dr. 
Finsch intends staying only a short time at Sydney, and then 
proceeds to New ^^aland in order to become acquainted with 
real Maon«, for the sake of comparison with the Polynesian and 
Mikroneuan races he has studied so minutely. Afterwaida the 
traveller, in continuation of his Melanesian researches, intends 
to visit North Australia to see and study the so-called Australian 
negroes. For the same purpose he will try to stay upon New 
Guinea for some time, as he considers the minute study of real 
Papuans of great importance, 

News has been received from Commander van Baekhuyzen, 
the leader of the Dutch North Polar Expedition, He writes 
from Vardo to say that the WUlem Barents could not reach 
Spitzbergen. The ice extended in a compact moss from 68* 30' 
N. lat. and 6" W. long, to 73“ 30' N lat and 14“ E. long , some 
twelve geographical miles to the north of Vardo. There wai 
ice also some thirty ceoS^^pblcal miles south of Bear Island. 
Commander van Boekhuyzen will make another attempt to get 
northwards in 73” N. lat., and then return home after a month, 
^s he is convinced that Noviya Zcmlya 11 completely inclosed in 
a banier of ice. 

Letters from Dr. W. Kotelt have just teen received by the 
Ruppell Institution at Frankfort, who are the promoten of the 
ekp^tion. The letters are dated from Oran. Dr. Kabell’i 
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Imdi wve much impeded by e revolution unong the natives 
bmI the prolonged drought. Nevolheleai four cues, conUinlng 
coileonons of mmIi, plants, reptilci, iniecls, and mollnsks, have 
anwed at Frankfort, and Dr. Kobelt has obtained valuable 
ninlta eaacamipg Ihc geographical distribution of molluski. 
With regard no the revolutioii among the Arabs it appears that 
th^ art of optaioo that the dfty years dunng which the Prophet 
haa permitted the French to hold Algiers arc now over. Dr 
Kobelt has left for Spain, where he will continne his researches. 

We are informed that Mr. J. M. Schuver, the adventurous 
Dutch travelier, who not long ago started on bii formidable 
Joamey from Cairo to the Cape, U not at Famaka, on the 
southern frontier of Fazohl, as has been stated, but hu ebta- 
blished bis head quarters for the prc$,eDt a considerable distance 
to the south, and actually in the Gal la counti^ A quantity of 
■tores have lately been sent from London to razokl roi him by 
way of Suakim, and it is Mr. Sdiuver's intention to return to 
Fuokl for them in November next, before proceeding on his 
southward journey. In the meantime he has established a 
dtoinodarj post between hU camp id the Galla country and 
Khartum. 

In the July BBmber of P^nman^s AfiuAa&Mgm Lieut. 
Kiestner deKvibcs at connderable length the observation made 
by him while in company with Count Szechenyi, journeying from 
&yaQg m Yunnan lo Bhamo m Burmah , a useful map accom- 
panics the paper. Dr. Junker continues hia letters describing his 
(nvela la the Niam-Niam country, concluding with some im- 
portant obBcrvatiou oa a visit he paid to some of the MonbuUu 
tribes. I>r. Kadde concludes the narrative of hLi journey to 
Talysh, Aderb^jaa, and SanilaiL 

We have received From Perthes of Gotha parts 23 to 26 of 
the new edition of Slider's Hand -Atlas. This edition has con- 
tinued to appear with praiseworthy regularity, and will be com- 
pleted iw other bDL ports. 

Among the papers in No. 20 of the Bul/efin of the Lyons 
Geographical Society are the following The Economic Unity 
of the Globe, by Prof. C Stewart Mcrntt ; the South Pole, bv 
M. E. Chanbeynn, the Slave Coast, by Or Cbappet , South 
Africa, a lecture by the Rev. M. Cuillai^, the miKionary who 
noceeded Serpa Fmto ; Lake Fuono, by M, Math. Desgronds. 

The U.S. steamer A/hante, in search of the yeantUe expe- 
dition, amved at Hammerfest on i*^ way to the Siberian Arctic 
Seas on the 24th inst. 

The Egyptian Geographical S iciety does not often issue a 
BulUtin, but when it does the number usually contains some 
giod matter, often drawn from the archives of the General Staff, 
the chief of which is President of the Society, The number 
just pubh-hed contains, among other matter, a pajicr on Cape 
Gnonlafm by Col. J Graves of the Staff, and another on »the 
connbj between the coast and the lofty plateau of Al^inia by 
Geu Stone Pasha 

CdMUAMDANT TiTiE, wbo wos formerly at the head of the 
Survey Department in Algiers, has lately published a large map 
of Algeria, which embodies all the most recent topographical 
information. 


SOLAR PHYSICS— THE CHEMISTRY OF THE 

SUN^ 

have not lo consider another method, which enables us 
to dvto'niuie the motions of the solar gasea, It has been 
abtady noticed that it is easy to see the pr JOiinences nLsliia,^ with 
extreme velocity upwards in radial lints from the photoiphere, 
and that while they are thus being earned up by some violent 
motion of ejection from below, they are twisted out of the radial 
now to the right, and now to the left, by what we are 
justUied in describing as winds m the atmosphere of the sun. 
Tboae were the mere vfiual phenomena which were incidentally 
observable the moaent a method was obtained of viewing the 
forma of promioenoet as well aa the bright lines produced by the 
Mpours of which they were bnilt up, and they afforded uj an 
opportuDiiy of getting on Insight into solar meteorology. 

It was soon however perf^Iy clear that there was another 
method, in ume respects a much better method, of doing this 
work. 'When we consider how It happens that we get any 
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phenomena vuiblc in our uaiverae at all, we are driven to the 
conclu ion that iL depends on the fact that bodies In a state of 
agitation reflect, so to speak, their own state of agitation on the 
edier, and that the ether carries those vibmtiuivi, those agitations 
to our eyes. So that if we can assume, aa wc must usume, 
that the sun with its gases, consisting of hydrogen, magnesium, 
&c , u as communicating its vibrations to the ether, and me ether 
was commimicating in it& turn Us vibrations to us, it was obvious 
we had there an opporluniLy of testing a view which had been 
put forward by Doppler a good many years ago, to the effect that 
the light from a moving light source is not the some m all its 
qualiues aa light from a fixed one. 

The colours which we see in the spectrum ore exactly 
analogous to the notes which we hear 111 a piano when we 
go from one end of the scale to the other Djppler ima- 
gined the equivalent of a piano going away from or coining 
towards the listener with conhlderable velocity — a velocity 
comparable, m fact, to the velocity of sound through the air. 
It » perfectly clear that under these circumstances we ^honJd 
no longer get true concert pitch, for the reason that the note 
which gives us a certain tone, becau'te it produces m the 
air so many waves per second, will change its tone if ihe source 
of the note is conn^ to us. Take, for instance, a tuning-fork 
givmg concert C, and imagine it rapidly coming tons the waves 
of Bonnd will be crushed together, we shall have more waves in 
a second falling on the ear, and we shall get a higher note. If 
we imagine, on the other hand, the tuning-fork is going away 
from us, the notes will be paid ont at longer intervals, so to 
^peak, and we shall get a lower note. In ueUber case shall we 
continue to have concert C. A very familiar instance where we 
do get ihi'i change of pitch due to change of motion, is produced 
ill the>e days of very rapid railway travelling. Any of lis who 
have been at a country railway station when the express is coming 
by will knjw that as the train approaches us the note of its 
whistle IS at one pitch, and as it goes from us after pusing 
it changes and gets lower, according to the velocity of the tram. 
A familiar experimental illuslralion of this principle is to 
attach a wbisile to the end of a long india-rubber tube. If then 
a person sounds the whistle by blowing through the open end 
of the tube, aud while still blowing whirls it round rapidly in a 
vertical plane in which an observer 11 standing, that observer will 
note that when the whistle is approBching him in one part of the 
curve, and the waves are therefore being crushed together, the 
note will appear higher than when it is receding from him in the 
opposite part of the curve, where the waves ore being, as it were, 

{ lulled asunder. Now apply that to the li;^ht of ihe sun. llie 
ong notes of light are red, and the short notes aie blue, and it 
we ihorpea or shorten anyhgbt note in any part of the spectrum 
we shall give that hght a tendency to go towards the blue, and 
if we lengthen or flatten it we ihall give it a tendency to go 
towards the red, so that, for mstance, if a mas^ of magnesium gas 
giving the line or note la the green indicated by " 3 '^ is approach- 
ing us with a veloaly camparable to the velocity of light, the 
line will change its position in the ipeclnim towards the blue ; 
and if wc are careful to note the exact amount of change of 
refniambility os i( is colled, we shall have then an absolute 
methoa of deternunuig the cote of motion of that num of gas. 
This will help us in more ways than one Suppose we ubeerve 
the gas at ihs limb of the suo, we shall then, iT we get any 
change of rd’rangihility, be justified in colling it a solar wind, 
because the motion thus indicated wouhl be very nearly parallel 
to the surface of the sun ; but if on the disk of the sun itself— 
take a spot, for instance, iii the very middle of the disk— wi get 
any change of wave-length such os 1 have referred to^ it la 
perfectly clear that we shall no longer be dealing with what WQ 
can justly call a wind, it will really ne on upward or downwajd 
current, So that this pnncipla enables ui at the limb pf 
the sun to determine the velocity of solar wmda, and at the 
centre of the sun to determiuc the velocity of those up-riuha or 
down-rushes, in fact, those convection currents to which Prof. 
Stokes haa ^eady directed attention. 

The accompanying drawings (Fig, 16) were made when the lun 
was In a considerable state of agitation in the year 1872. They 

S VC us one of the lines of hydrogen, and indicate, 1 think, amply 
IS kind of phenomenon. Wc nave in the firbl figure on a Urge 
Bcale the "r hne of hydrogen^ ttreline hr the green at the edge 
of the sun. The sht— the perfe^ly straight slit— has been worked 
round the limb in search of a pfoafneoce, and it hv fbond one. 
Bat the slit b no longer shown m u a pct fe ct l y str ai ght it 
imifact a very irregaUr one; aad fmer than tMi ft brandbtk 
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at a eertain height. The line of hydrogea hu really divided 
into two lines of hydrogen, so that there we gel, according to the 
priodp^e jnit laid down, an indication of the fact that the h)rdro> 
gea itp to a oertain height was very nearly at rest, and that beyond 
part of it was tom away, the line being deflected towards the 
blue, indicating that it 15 approaching uk Now the other 
Frannhofer lines in the diagram may be looked upon as so many 
mileitonea which enable ui to measan by the deflection ihe 


number of milei traversed by the gab in one second , for these 
deflectioDo are nothing^ more or less than alterations of wave- 
length, ondv thanks to Angstrom’s map, we can memredistanoeh 
along the bpectrum in nni^imiir nun,, and we know that an 
alteration of the s\ave>length of the F line 

towards the vi det means a velocity of thirty- eight miles a sceend 
towards the eye ; and that a similar alteration towards the rad 
mcanb a bimilar velocity from the eye , bo that carrying the part 


i2ii m'ih nTW 


Fio 16 •AUwationa of wave-length in prominences Ihe doll ibow mm 


of the line which has the greatest deflection from the normal 
down to the dots, we And that the velocity of the solar wind 
under observation at that time was something like 114 milcb per 
second 

In the second figure this same prominence is seen a short time 
afterward The , tremendous rash of hydrogen has descended 
bomewhat nearer the luo, and bringing that m the same way 
doun to our milestones, we can give that veloaty at something 
like fifty miles per second. The wind veloatie^ measured in 
this way liave amounted to 140 miles a second The phenomena 
of convection currents give us velocitiea which very often amount 
to forty or sixty miles a second. 

1 hii method enables ns to deter mine a matter which a few 
years ago we could not have determined in any other way 1 
refer to the fact that the motions of the solar winds are to a very 
large extent cyclonic Thc'.e various effects have been produced 
hy varying the position of the slit a very little indeed over a 
small prommence. 


In the first of the accompanying diagrams it will be seen that 
the hydrogen line indicates by its change of refrangibility that 
the gas is 1 eccding from ns, that the w ives arc being lengthened 
out, and that they therefore have approached towards the Ics*) 
refrangible end of the spectrum. In the third diagram we see 
that in that part of the prommeiicc the ray> were being deflected 
toward'! the violet ; that is to <>ay, they were approaching ua. 
In the middle of the prominence we get indications that they 
were both receding and approaching, as shown in the seamd 
diagram. Now if anybody in Ihe moon hnd as good a method 
a*! tins of measuring an earthly cyclone, he would see exactly 
this sort of ihiiir — the part of the cjclone receding from him 
would give a deflcclion in one direction, the centre of the cyclone 
would give linn both deflection^ because he would get currenU 
going m both directions, and on the other Aide of the cyclone he 
would get a deflection in the other direction. 

bo obviouJi and so very defiiiite did thcae observations at UiL 
become that a new word bad to be coined to separate the fornuj of 



Flg ij.'^SoUr cycIoDb Left-hand diagram, retraaliof^ side qF cyelont on nl , cenln bokh iidcs on sbi , neht-haodldiajTaa, odvaucLnc aide 

on alik The nght-hand aide of ooch dia^^vn ii ihe most refrugible 


the prominences as seen with a widened slit from tlie forma whioh 
were ossamed by the prominences depending ^n their rate of 
motion. 

Fir, 18 is a diignm of what have for this reason been 
caUea “ motion fermv'^ because such forms are really not the 
foTiBB of the prominences at all— have nothing whatever to do 
with the shape of Iheprominenoei, but arc simply producod by the 
vmTioai chan^ In the refvuinbvhty of the light brought about 
bjr the varying motions in diffmrent parti, It ib a very remark- 
aUe faet, noticed at the time, that some prominences seem to be 
shot up Hke so many smoke nan — Ifttfe cyclones. And many 
of theitrangeat raotiom-fonns are due h) thh causa. The vrioaties 
in the same piomlnetice vary very much from the time It leaves 
the phoCospliere nntil it arrives at its pwtest elevation ill the 
sn^t atmosphere, indeed the voriadons in anyone prominence are 
alosoet aa great u the variations obivved between any two 
promiaences. 


There is another important fact connected with this ■ when the 
phenomena are observed clo^e to the limb it is very oAen ‘•cen 
that the dark line on the surface of the bun is broken ; in fact 
w« gut a doubling of the dark line inexactly the same 

way aa we got this donblmg'of the hue m the prommcnce itself. 
That taught us that not only were these motions enormous ui the 
case of vapours ejected from the ^un, but that the subjacent 
parti of the sui it5clf--of the photosphere nthcr — felt that same 
lafluenee. 

The next point observed was (and this was an observaboavery 
difiicult indc^ to make near the limb) that whenever we got any 
vory constdenbla velocity we got a new order of phenomeiu 
altogether, indkatsd k tbase two dioCTams (Figa. 19 and ao). 

I It waa i^iiad that the absorption of the hydrogen^ or of the 
magnesium, or of the sodium, as the case ought he, was cnor- 
monidy reduced ; that for that part of the sun there was practically 
no absorption ; but ingtead of absorption on exccasive briUiauce 
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In tfant put of the ipectrum where the duk line would otherwiie 
be. In the brighter portion between the two Bmell spots (F^. 
19) the ■bflorption is repliced bjr u ezccedinKly brilliant ndia- 
tioD| BO bnlliant inde^ that it is quite impoBsible to draw a 
dUmm 10 01 to give any idea of the intense brilliancy of some 
of tnese little Bpots of light which one sees in the spectroscope ; 
they btlgne the eve enormously, although they cover such a very 
small portion of tne field of view. 

AccomMnying tins intense radiation there is a gradual fading 
away of tne absorption line , it wanes, and fades, and becomes 
almost invisible , while, on the other hand, on the other side or 
in other places, instead of getting a bnlliant patch of light of 
the same width as the "Y" line, we ett one many times 
broader. Wc have aho the absorption deflected to the left, 


or red end of the spectrum, and on this side it U gradually 
fined or cosed off, so that it is very difficult to determine ex- 
actly where this broadened, deflected " F " line actually ceased 
to give us absorption ; whereas at the other side, where it changed 
its refrangibility towards the blue end of the spectrum, we have 
on cnormouii patch of light. Now the explanation of that Is 
perfectly simple , wc have at one put of the spot an enonnons 
up-rudi, on ejection of hydrogen so intensely hot that it declines 
naturally to absorb the bght from anything behind it, because 
It finds nothing hotter. This gradually replaces the absorbing 
hydrogen which was driven down again with considerable velocity, 
and so changed its refrangibility towards the the red. 

Enough has been said already to show that this method of 
studying solar phenomena in situ nos really helped us enormously 









ViG. 18 — Modon-rorms 


with regard to the chemical nature of the sun. We can allocate 
the absuptlon of the hydrogen, magnesium, and so on , u e can 
see wAiri they are ahaorbing, and m the phenomena just referred 
to, where they cease to absorb, we get bright lines. 

What, then, was the totality of the knowledge which had been 
acquired a few years ago with regud to the diemical nature of 
the inn's atmosphere taken as a whole--the sun's atmosphere 
from the upper reaches of the coronal atmo^phera down to the 
regton where, doubtless, the spot phenomena arc located ? 

I hire two little glass vessels here which ought to point what 
1 wish to uy. 1 have here hydrogen arranged 10 that 1 can make 
t hnnlDoiu with a minimum of o^tation, If we cumlned it with 
the metroKope, we should find it would givt the F line alone^ 
Urn u nothing red about it. Now there la a region orolind the son 


which gives us something very like that in colour, and something 
absolutely like it, so far os the result of spectroscopic observation 
is concerned. Now we have in this other little tube hydrogen 
in a condition to be considerably agitated, because Instead of 
allowing It to occupy a globe, it is arranged so that the electric 
current Das to pus through a fine capilla^ space in which the 
gu is inclosed. That is a condition which is supposed to give 
us the effect of high lomperature. This really does give ni 
something like what we Me in the next lower lohir region. This 
is exactly the some gu as we have in the globe, but it 11 treated 
differently, and Ihc effect is widely different. As we paas from few 
encounters of molecoles to many it is very much more lumfnoUii 
and it is red. The level which gives such a spectrum as u got 
from the capillaiy tube is considerably lower than the one which 
gives us the F line alone (Fig. ai). 
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Is thu all 7 By no means ; going further dowiii as was 
pointed out at an early stage or the work, we get some 
Imes seen in the spectrum of magnesium all round the sun 
at certain periods of the solar activity. Underneath this again 
we get a layer in which lines seen in the case of sodium 
are £most os constantly seen. StiU a lower depth— practically 
thereos no end of them — in which we get the lines of iron and other 
iubstances. There ore many lower vanablo layers depending 
upon local disturbance. Tacchini, an eminent Italian observer, 
has itodied the^e very carefully. We have by these observations a 
means of determining the fact that the solar atmosphere consists 
of what may be very conveniently and justly called a very con- 
siderable number of layers , and what happens with these layers 
IS thii If the sun is a met, or if we observe any particulai part of 
the sun at any particular time at which it is not agitated, the layers 



FlS ^19 — Cantortions of F Ime on di!>k 1 and a, rapid downrush and 
M increailns temperaturo , 3 and 4, upruah of brif^Kt hydroifen and down- 
niih^of cool hydrnjjen , 5, local downrubhea abiociated with hydrogen 
at rest 

visible at that time, few in number, are nearly conccnLnc (Fig. 21), 
but the moment there is any agitation m any part of the sun the 
lower layer shoots up into the next layer above It ; the next shoots 
up into the one next above that , and so on (Fig 22) How far 
into the very confines of the solar atmosphere tins sort of action 
goes we do not know, because it wants more time to observe than 
IS afforded by an eclipse, but it is certainly known that from the 
very lowest layer to toe upper hydrogen one the layers are made 
to obey thii same sort or rhythmic movement, and extend over 
Like so many shells, so many domes on every part of the sun, 
which IS being most violently agitated at the time. 

So far then ue have so many ahelN, so to speak, so many 
thuminn out 

Toccmni's work shows well that observers have gone into 
considerable detail 1 give one of his diawings (Fig 23). 

The figure shows two separate portions of the chromosphere, 
and below each portion is shown the height above the photosphere 



to which the vonoui lubstmcea indicated by the lines given 
extend. Thus it will be seen that the mapiesium stratum 
reaches the greatest elevation, next the so- called 1474 atuif, then 
an undetenmoed substance giving a line at wave-lragth 4933, 
aaotfaer giving a line at 50^, then sodium, then a substance 
giving a une brtween B and C. another with a line between B 
and A, and finally one with a line at 5369. The two last Lavers 
wece not observed in the second portion shown. It wilJ be 
observed that most of the lines seen In these small prominences 
belong to lubstancea with which we are totally unacquainted on 
this earth. 


So much for the first results obtained in localising the solar 
ehemlatry. We pass from a general theory, saying that the 


absorption ib above the sun, and that the sun consists of such 
and such chemical bubstances , u e go to a veiv much more 
complete picture, in which u e 'say Uiat the solar absorption 
IS built up by vapours of so and so, ind so and so, correspond- 
ing to different heights, changing tbcir forms, changing their 
shapes, changing their quantities at clifferent times, some of 
them being more particularly visible in Lhc bright ejections from 
the interior called prominences, and others again being brought 
to our ken in those down-currents called spots. 

Attention must next be drawn to another method of observation, 
dr rather to the same method extended to a different line of 
work. 

Kirchhoff, when he examined the sUn as a whole, compared 
it with the light of a light source as a whole. So far we 





Fig a I — Sir nil fi cation of ibe bolar atmosphere 


have been the difference in the results obtained when we pass 
from the question of observing the sun as a whole to that other 
more detaded question of observing every little bit of the sun 
that we enn get at. 

Now IS it worth while to do this wnth the light source? — 
that is the question. Take the case of the volatilisation of Iron 
in an electric arc It is obvious that light from every part of a 
light source placed m front of a slit mast enter every part of it , 
and if there ore any differences between the light proceeding 
from the upper pole or Lhc lower pole, or from the globule ot 
iron which is ^ing melted, and exists in a liquid form, or 
from the vapours of iron which surround that liquid globule— -if 
there are any differences m these, those differences must be 
absolutely lost, for the reason that light from all these parts of 



Fio at — StntUicalien of tolar Blmotphere, ihawing- tha upheaval of a 
^■tunlDanct 

the very oompound phenomenon we are observing will pou to 
every part of the slit. But if we introduce a lens between the 
light lource and the slit of the spectroacope, if as we throw an 
image of the snn on the slit, so we throw an image of the light 
source on the ilit, we ought really to bring abont a very conilotf - 
able dlffmnce. For instance, we ought to be able to focus the 
light on the slit in such a way, that if there are any differ- 
ences we should see them. It u difficult for ua on a small scale 
to ace whether there ore any such differences, but if in an electric 
lamp we 10 volatilise a piece of iron, and throw the image on a 
screen, we readily see tnat there are very considerable optical 
differences In the various ports of the Image of the light 
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■ovoe. We luve the upper and lower pole, the globule of Iron 
voUtilialiig, and the Tupoiir, both in the arc, properly ao-called, 
and the acoompanyiDC flame. It is obrioua that if we throw the 
imafe of the arc on Hie ilit we can examine the vapour without 
getting any light from the pole. It la also obvioui that if we 
arnage the slit horizontally while the current tii parsing m a 
vertiea] dire^ioa from one pole to the o±er, we shall be able, 



Fic 33 — Chromosphare with j«t4 (Tscchioi) 


bv moTing the sht upwards, to see if then are any differences 
onervable in the vapour, first In the region where we have 
intense boiling and volabii^ation going on, and m the neces- 
sarily cooler region where the arc is in contact with the outer nr 
Photognpha taken in this manner show what is really observed 
in the case of iron under these circunutances. Whether we use the 
artifice of a honsontal arc with a vertical slit, or a vertical arc 
with a horizontal slit, does not matter, provided we keep the slit 
immiarud in the hght of the arc, and thus refleet the light from 
the poki, and at the same time arrange the slit bo ihat we 
can conpuK the light in the interior portion of the light source 
with the light nearer its boundariei — if we lake all these pre- 
OLutions we shall then get in the cose of every substance such a 
result as here exhibited (Fi^. 25). We have in the centre a complete 
spectrum, its intensity being gradually toned down, and some of 
the lines being left behind as we look up and down towards the 
boundary uhere we have the spectrum of that portion of the arc 
which was the last to retain its luminosity m consequence of its 
cooling. If we take horizons from the central portion of the 
diagram to the point furthest distant from lhat central axis, 
we find at last the light becomes absolutely monochromatic 
The iron vapour at tins distance from the central axis really was 
only radiating to us the vibration rendered visible to us by that 
one line. As wc get nearer and nearer the centre of agitation 
the spectrum becomes more complex, until at length when very 
near the cenlral axis we get a great many short lines introduced. 



Ful a| far obiainfug long and ihorl hnea Image of dm 

horiaDimJ uc on ilu plate of ■pecimecopB, 

■o l^t the spectrum at that pout ii most complex. This I am 
aMioui to draw alhentioa to with k>bc insutence, because wc 
Bhall uadcraUud at once the terms long and short lues from ^ 
diggrum, and about those long and Aoit liaei there u lU be a 
gnat deal in the sequel. 

The Bhowi the much more simple qiectnim of aodlaaa 
In all ca&ei under the conditions mentioaed it is quite 


easy to obtain photographs of longs and shorts ; the longcit lue 
in the middle is D, that to the left the hne n the giueii, aid wc 
find that one line excels all the othen, and rcAei a gnMvr 
distance from the central axu of the photograph. 

An electric lamp can he arranged to show the long aid abort 
lines of sodium on a screen ; the arrangcwwnt b rather a dah- 
catc one, but the point is that we have not, as hi the oaac'ef the 
other electric lamps veriicil poles, but horiaonial ones, mid we 
have a vertical slit close to the honzontal poles in the ^ry muddle 
of the Lamp, so that if the experiment h earned far enough we 
can then prove the accnracy or the statement that the line Is an 
image of the sht, because the slit generally melts, and wc sec 
the shape of the lines varying on the screen as the mcKinff goes 
on The lines are of different lengths : the yellow is longer 
than the green, the green longer than the red, and so on. 

Re<>ults obtained by Ihi:) method have a very important bearing 
upon every que^ation connected with solar spectroscopy. When 
these spectra were ob'-erved — the spectra of the longs and shorts, 
of course we hod a perfectly new set of phenomena to deal v ith 
In all preceding spectra all the lines hid been practically shown 
of the same length, or else the lengths hod reprewnted their 
intensitie«. But here we hod, in the cose of each chemical sub 
stance, to deal u ith the remarkable fact that when that chemical 
substance was examined in this vay, ^ome of the lines were long 
and some of them were short, and the question naturally arc so, 



Fjc, 3 3 —Spectrum of eodiuH, ehowiiig lh« long and abort linvi 

how is It lhat some of the lines are long and some of them short ? 
'lhat question wma an exceedingly difficnlt one to answer I 
do nut know that it has been thoroughly answered yet , but while 
researches were being made for the answer to this question ccr 
tain general statements became possible which are of very con- 
siderable importance to os in our inquiry. Such a general 
statement as this, for instance, that if we take, say, some iron, 
observe its Rpectrum, and then mix some mangane>e with it, and 
obseive the spectrum of the mixture - if the quantity of man- 
ganese lb very small, we shall only get the longest line of man- 
ganese, if the quantity of manganese u incrcBied, the next 
longest line will come in ; and so on. So that If the spectrum 
of any specimen of iron was photographed, it was at once cai<y 
to see w nether there was an impurity of manganese in that iron 
If you make the admission that the spectra of iron and man- 
ganese, and so on, were the spectra of bodies not decomposable 
at the temperature which you were employing — if, for msUnce, 
there was a great quantity of manganebe existing a impanty m 
the iron — you got a great many lines, and of oobtso whb ihe 
quantity of admutnre the number of Jiaea wouM go od mamM- 
ing until you had 50 per cent, of each, whsn yoa wooM bBfc 
thu graateat number of lines of iron and the giWmt mmnbm of 
llneB of manganese you could ever get together, bul m no OMe 
then would you get aU the lines of iron, or aid the haa of ann- 
gmeae. 

The gieat impoitance of this result wea, that it enahkd By 
spectroscoput, or any chemist who chose to take ttai IroMe 
and devote ihe time to it, to exaiiiine os to the existence of Im- 
purities in diflierent suhstancea . not to determine Ae abKdnte 
amount of impurity, but enabling him to ny that in speevn ▲ 
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tbert u A greAter imparity of X thaa there u In specimen B, or 
there U a gieAter impurity in specimen Y of article A than there 
la I& ipecimem Z, and ao on. The lUAtements were not absolute, 
hat they were relative, and being relative they were certainly a 
very grcAi advance on anything which had been dcine b^ore, 
beevi^ until this quebtion of longs and shorts was miro- 
diiccd it waa almost impotable to see how to clmunate im- 
puniMf. 

There was another matter * U was easy to determine the 
behaviour of compound bodies^ under the action of heat by such 
a method. For instance, if we took the .snlth of calcium, or of 
strontium, salts which have as perfect and as complete spectra 
of their own as iron itself — if we heated ihem properly, that is 
to say, if we did not employ too high a temperature, and did not 
ivc them a chance of oxidising, it was exceedingly easy to see 
ow these would behave when the heat was gradually increased, 
and It was then found that the longest line of the metal was always 
the one which showed itself first In fact the metal always 
behaved os an impurity, and brought out this longest line first, 
in exactly the way that the smallest quantity of impurity would 
do Those arc small examples of the work which was done, in 
the one case by working at a constant temperature, and in the 
other case by working at varying temperatures , and you see it 
was possible iii this way to prepare mapsm which all the various 
impunlies of one substance in anolher may be eliminated A 
diagram will explain the way in which this ncsv knowledge could 
l)c utilised We have, for instance, a great number of nholo- 
graphs of iron, cenum, vanadium, and a great number of other 


chemical elements We have compared the spectrum of each 
of the chemical elements with all the others, compared t^ lines 
of iron with cenum, titanium, and so on The question now i>>, 
Given the«e photographs bristling with impunties — for if there 
were no impurities present in these jihotugraphs we should not 
know that our photograph was a good nne —how arc we to produce 
a map which shall be ahsulutcly purified, in which none of these 
impurities shall have any effect 7 1 his diagram ( t 26) w ill show 
the process which was rendered possible by this long and short 
senes of observatiotis. We have there mapped three spectra, with 
their long and short lines We have compared A with B, and 
we find that in the photograph which gives us A compered with 
B we have so many lines of the two substances Mow wc say 
if B exists in A as an impurity, the longest line of B will be 
there Wc look for the longest line of B, and we find it, and 
we put a minus si^ over that line in A to show it is most pro- 
bably due to an impurity of B. We ihen ask if there is any 
more B ifi A, and we naturally look for the next longest line 
of B , we find that, and we put a mmun Eign over ihot, and 
then wc look for the next longest line, and mark that , then we 
look for ihe next one — it is not there — then there ir no more 
of B in A. In that way, if we knew everyihing, we should 
years ago have been able to determine a spectrum of a Ruhntauce 
A, from which all traces of the spectroscopic effects due to the 
presence of a substance B, had been eliminated, and we might 
go on with Kubslonce C, and m on, and in that way eliminate 
the effects of C ofi well as B from the substance A, 

I am the more anxious to insist on this work because I shill 



have to show subsequently that it took a very long time to exc 
cute it , that the work is of a very rigid nature , and that, so 
far as 1 know, no other suggestion has been made with legard to 
obtaining pure spectra; and of course, if we iKish to study the 
phy<ucs of the sun — especially the chemical physics of the sun — 
the first desideratum, as Kirchhoff saw, and as Angstrom saw, 
and as we all see now, is to have a senes of maps absolutely 
and completely beyond all suspicion 

There is one other question to be referred to Was the way 
perfectly clear, taking the work as it stood, four or five years ago 7 
llid our chemical theories then explain all the facts which had I 
been gathered by many men in many lands touching this local' | 
isatlon of the solar chcmiiitry? The locahsation had depended 
on usii^ existing maps, whether tainted with impurities or not, 
observing the linea In all prominences and spots was everything, 

1 sty, quite clear, let us say, five yean ego ? I shall have (O' 
show that thinM were by ao meASS At a11 dur ; that any ooe wbo 
took the trouMe to bring together all the results which hod been 
o h ta in A rt np to thoi time hAve found not only that there 

WAA A rift in the liit% but ihoi there waa a very big one, abA ihol 
the diocanl which grew upoik one aa one went min deftiil ikhof 
with ceg^ to the ^cctiuiB of the ipott or with i«m 4 to the 
ipetfnim of Ihe pffQiiifiienrei» oi with immI to tW gmoii 
I n ari M A iiaa ot the lolir lopen, woe BmUy wy Mte 
f i —V i hlr than the ocaxil, awl that Ahhai|h» ^ oomb^ ab 
isniBn deal hid be^ doBB towB i da oiBbegatiBf a view of leler 
nli i w ii try b paat^pert of Whkk winid itaed^ wiU tkM ■ 


great deal which required a considerable amount of attention 
and a great deal more which suggested that there was still a 
higher light to be got before we coul I really face the magnificent 
problem with winch we are attempting to grapple. 

J Norman Lockyer 

{To k conHnUid,'\ 


ANCHOR ICE 

TN an address recently delivered at the Annual ConventHui of 
the American Society of Civil Engineers m Montreal, Mr. 
Jaiuei B. Francis, Lhu President, gave, the revolts of 

his obBervatioiui, during forty yean, of anchor loe. The fel- 
lowiag i» the pawogc in question ; — 

A frequent inconvenience 14 the use of water-power in coJd 
climates is that peculiar form of ice called anchor or ground Ice, 
It adheres to stones, gnvel, wood, and other substances forming 
the beds of strcims, the channels of conduits, and orifices through 
which water » dcawn; sooietimes raiung the IcmI of water’ 
CQursca many feet by iW aocumuktioa cm the had, rad eutlrcly 
closing small orificei IhroaglL which water u drawn for lududtrikl 
purpo'^es. 1 have been for many yean in a pontiom to observe 
, Its effects and the conditions onder which it is formed. 

Hie essential conditionB ore, that the teoiperature of the water 
irwt its freering^point, and that of the air bdow that point ; the 
im foc e of the water must be expoied to the air, and there must 
be a current in Ihe wates. 

The Ice is formed in imaH Be ndle e «i Ihe i T fit whwh 
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would reiDAin tbare ind form ■ sheet if the surface were not too 
much agitated, except for a cuirent or movement in the body of 
Water luilident to maintain it in a constant state of intermixture. 
Even when flowing in a rcgnlar channel there is a continued 
interchange of position of the diflferent parts of a streami the 
retardation of the bed caused variations in the velocity which 
produce whirls and eddies and a general instability in the move- 
ment of the water in diflerent parts of the section. The result 
being that the water at the bottom soon finds its way to the 
surface, and the reverse, 1 found by expenments on straight 
canals in earth and masonry that colonreu water discharged at 
the bottom reached the surface at distances varying from ten to 
thirty times the depth.' 

In natural watercourses, in which the beds arc always more 
or less irregular, the disturbance would be much greater. The 
result IS that the water at the surface of a running fatreani does 
not remain there, and when it leaves the surface it cai ncs with 
It the needles of ice, the specific gravity of which differs hut 
little from that of the water, which combinc<l with their small 
size, allows them to be cam^ by the currents of water in any 
direction. The converse effect takes place in muddy streams 
The mud is apparently held in suspension, but is only prevented 
from subsiding by the constant intermixture of the different parts 
of the stream ; when the current ceases the mud sinks to the 
bottom , the earthy particles composing it, being heavier than 
water, would sink in stiU water in times inversely proportional 
to their size and specific gravity. This, I think, is a satisfactory 
explanation of the manner in which the ice formed at the surface 
finds Its way to the bottom ; its adherence to the bottom, I think, 
15 explained by the phenomenon of regtlahon first observed by 
Faraday , he round that when the wetted aurfaceii of two piece:! 
of ice VI ere preyed together they froze together, and that this 
took place under water even when above the freezing point 
Prof. James D. Forbes found that the same thing occurred by 
mere contact without pressure, and that ice would become at- 
tached to other substances In a similar manner Regelation 
was observed by these philoscmherh in carefully arranged experi- 
ments with prepared surfaces fitting together accurately and kept 
in contact suibciently long to allow the freezing together to take 
place. In nature these favourable conditions would seldom occur 
m the masses of ice commonly observed ; but we must admit, 
on the evidence of the recorded expenment<7, that under particu- 
lar circumstances pieces of ice will freeze together or adhere to 
other substances in situations where there can be no abstraction 
of heat, 

When a piece of ice of considerable size comes in contact under 
water with ice or other substance it would u^sually touch in an 
area very small in proportion to its mass, and other forces acting 
upon It and tending to move it would usually exceed the freezing 
force, and regelation would not take place. In the minute 
needles formed at the surface of the water the tendency to 
adhere would be much the same os in larger masses touching at 
points only, while the external forces acting upon them would be 
extremelv small in proportion, and regelation would often occur, 
and of tne immense number of the needles of ice formed at the 
surface enough would adhere to produce the effect which we 
obsore and call anchor- ice. The adherence of the Ice to the 
bed of the stream or other objects is always down stream from 
the place where they are formed \ m large streams it is fre- 
quentlv many miles below ; a large part of them do not become 
Axed, out as they come in contact with each other, regelate and 
form spongy masses, often of considerable size, which drift along 
with the current and are often troublesome impediments to the 
use of water-power. 

Water- powers supplied directly from ponds or rivers or canals 
frozen over for a long distance immediately above the places 
from which the water is drawn, are not usually troubled with 
anchor jce^ which, as 1 have stated, requires open water up 
stream for its formation. 


UPON A MODIFICATION OF WHEATSTONE^S 
MICROPHONE AND ITS APPLICABILITY TO 
^RADIOPHONIC RESEARCHES^ 

TN August, i88o, 1 directed attention to the fact that thin 
^ disks or diaphragms of various materials become sonorous 
when exposed to the action of an intennittent beam of sunUght, 

* Paper clx In the Tnuttaeti/Hu of thi Society, 1B7B. Vol. vli./'pegoi 
loa, iM 

" A paper rend before the Philoeophical Sodety of Wuhington, D.C. 
Tune iij 1B81. by Fnf. Alex. Onhnm BclL 


and I stated my belief that the soundi were due to molecular 
diiturbances produced in the suhatanoe composing the diaphragm 
(Amer. Assoc, for Advancement of Science, August ay, 1880). 
Shortly afterwords Lord Rayleigh undertook a mathematical 
investigation of the subject, and came to the conclusion that the 
audible effects were caused by the bending of the plates under 
unequal heating (Nature, vol xxm. p. 274). This explanation 
has recently been called in question by Mr, Preece (Royal Society, 
March 10, 1881), who has expressed the opinion that although 



vibrations may be produced in the disks by the action of the 
intermittent beam, such vibrations are not the cause of the 
sonorous effects observed. According to him the aenal disturb- 
ances that produce the sound arise spontaneously in the air itself 
by sudden expansion due to heat communicated from the 
diaphragm, every increase of beat giving rise to a fresh pulse of 
air. Mr Freece was led to discard the theoretical explanation 
of Lord Rayleigh on account of the failure of experiments 
undertaken to test the theory 

He was thus forced — by the supposed insufficiency of the 
explanation — to seek in some other direction the cause of the 



A, Siiir win , B, Ditphrsfm ; c, Hewing tube ; D, Perforated hndU. 

phenomenon observed, and as a consequence he adopted the 
Wenioni hypothesis alluded to above. But the experimehta 
which hod proved aniuccessful in the hands of Mr. Preece were 
perfectly successful when repeated In America under better con- 
dltioni of experiment, and the supposed neceRiity for another 
hypothesis at once Vanished, 1 , have shown in a recent pAper 
read before the National Academy of Sdenee, April ai, l8ti, 
that audible soundi result from the expansion and oontraetion of 
the material exposed to the beam, and tiiat a real to-and-fro 
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Tibntion of the diAphrAgm occur j capable of pro 4 ucliig lonorom 
Oflects. It hu occurred to me that Mr. Freece'a failure to 
detect with a deUcate microphone the sonorous vibrations that 
were 10 easily observed m our experiments might be explained 
upon the supposition that he had employed the ordmaiy rorm of 
Hughes* microphone shown in Fig i, and that the vibrating 
Area wu confined to the central portion of the disk. Under 
such circumstances it might easily happen that both the supports 
(ad) of the microphone might touch portions of the diaphragm 
which were practically at rest It would of course be interest- 
ing to ascertain whether any such localisation of the vibration as 
that supposed really occurred, and I have great pleasure in 
showing to you to-ni^ht the apparatus by means of which this 
point has been investigated (sec Fig 2). 

The instrument is a modification of the form of microphone 
devised In 1827 by the late Sir Charles Wheatstone, and it con- 
sists essentially or a stiff wire (A), one end of which is ngidly 
attached to the centre of a metallic diaphragm (n) In Wheat- 
stone’s original arrangement the diaphragm was placed directly 
againbt the ear, and the free extremity of the wire was rested 
against some sounding body, like a watch. In the present 
arrangement the diaphragm is clamped at the circumference like 
a telephone diaphragm, and the sounds ore conveyed to the ear 
through a rubber hearing-tube (c). The wire passes through the 
perforated handle (d), and is exposed only at the extremity 
When the point (a) was rested against the centre of a diaphragm 
upon whicn was focussed an intermittent beam of sunlight, a 
clear musical tone was perceived by applying the car to the 
hearing- tube (c), The surface of the diaphragm was then ex- 
plored vith the point of the microphone, and sounds were 
obtained in all parts of the illuminat^ area and in the corre- 
sponding area on the other side of the diaphragm. Outhide of 
this area, on both sidci of the dnphragoi, the sounds became 
weaker and weaker, until at a certain distance from the centre 
they could no longer he perceived, 

At the points where one would naturally place the supports of 
a Hughes microphone (see Fig i) no sound was observed. We 
were also unable to detect any audible efTects when the point of 
the microphone was rested against the support to which the dia- 
phra^ was attached The negative results obtained in Europe 
by Mr. Preece may therefore be reconciled ^Mth the positive 
results obtained in America by Mr Painter and myself A still 
more cunnus demonstration of localisation of vibration occurred 
in the case of a large metallic mass An intermittent beam of 
sunlight was focussed upon a brass weight (i kilogram.) and the 
surface of the weight was then explored with the microphone 
shown in Fig. 2 A feeble but distinct sound was heard upon 
touching the aurface within the illuminated area and for a short 
distance outside, but not in other parts. 

In this experiment, as in the case of the thin diaphragm, abso- 
lute contact between the point of the microphone and the surface 
explored wns necessary in order to obtain audible effects. Now I 
do not mean to deny that sound-waves may be originated 11 < the 
manner suggested by Mr. Preece, hut I think that our experi- 
ments have demonstrated that the kind of action described by 
Lord Rayleigh actually occurs, and that it is biuihcient to account 
for the audible effects observed. 


EXPERIMENTAL DETERMINATION OF THE 
VELOCITY OF WHITE AND COLOURED 
UGHT^ 

'T'HE method employed in this research to measure the velocity 
of light resembled the method of M, Fizcau, subsequently 
employed by M, Cornu. A revolving toothed wheel la employed 
in the same way to alter the intensity of the light reflected from 
A distance. In the present method, however, there are two dis- 
tant reflectors instead of only one. They are separated by a 
distance of a quarter of a mile. The observing telescope and 
the two reflectors are almost in the same line The o^iherver sees 
two Stan of light, which go through their pha^^c- with different 
pmodi OS the toothed wheel is revolved at inci easing spe^s. 
One star Is increasing, while the other isdiniiiu hing, in intensity, 
with Jnerrose of speed of the toothed wheel 1 he speed requirra 
to produce equality of the light is dethnumed by means of a 
chroDbgr>ph. 

By chunsing such a speed as gWes a maximum of one star at 
the mine speed as a minimum of the other, a pair of obsenratloni 

■ Abiinct of a raper by Dr J. Young, F.R.9 , ud Fraf. O. rwboa, rand 
Men thn Roral Somaiy, Uucii 19. 


eliminates all cause of doubt arising from varying brightness in 
the stars, and ratio of the width of a tooth to the width of a 
^ace The distances were observed by tnangnlation with the 
Ordnance Survey 18 -inch theodolite, using as a base line a ride 
of one of the Ordnance Survey triangles The source of light 
was an electric lamp. The velocities (uncorrected for rate of 
clock, and reduction to a vacuum) measured are as follows ; — 

187,707 

188,^5 

187,676 

186,457 

185,788 

186,495 

187,003 

186,190 

1 86, 8 JO 

187,266 

188,110 

188,079 


Mean 187,167 miles a second 


The correction to vacuum is + 54 miles a second. The cor- 
rection foi rate of clock to a mean solar time is +52 miles a 
•second 

The final results for the velocity of the light from an electric 
lamp rit vi^cuo is 187,273 miles a second, or 301,382 kilometres 
a second. 

U'-ing Struve’s constant of aberration 20 445", we obtain for 
the solar parallax the value 8 77", and for the mean distance of 
the sun 93,223,000 miles. 

On February il, 1S81, the reflected stats were reen to be 
coloured, one reddish, the other bluish. The particular colour 
of a particular star depended upon the speed of rotation of the 
toothed wheel. That star which was increasing with Increase of 
speed of the toothed wheel was reddish, that one that was dimi- 
nishing wnth increase of speed was bluish This seems to be 
caused by the fact that blue rays travel quicker than red rays. 

A number of tests were made to judge of (be accuracy of this 
conclusion, and they confirmed it In the hnal arrangements, 
the electric light was acted upon by a bisulphide of carbon prism, 
and part of a pure spectrum was used Differential measure- 
ments were then made to find the difference in velocity of rota- 
tion of the toothed wheel, required to produce equality of red 
and of blue lights The most convenient method was to use a 
driving weight slightly m excess of that required to produce 
equality of the light, then to fix to the pulley carrying the 
weights one end of a piece of stout india-rubber tubing, the 
other end being fixed to a point above. This gradually dimi- 
nished the effective driving u eight. The equality of red lights 
was first noted, the colour of the light was changed, and the 
interval of time until the blue lights were eq^ual was measured. 
The rate at which the india-nibber diminished the speed was 
afterwards measured by the aid of the chronograph, and thus 
the difference of speed determined. The mean of thirtv-scvcn 
determinations m this and other ways gave the result that the 
difference in velocity between red and blue lights is about I'S 
per cent, of the whole vcloaty, blue travelling most rapidly. 

The general conclusion seems to be supported by a comparison 
of the velocity of light measun.d by M Cornu and Mr. Michel- 
son, where the source of light usually employed is taken* mto 
consideration. These are tlm only accurate measurements of 
the velocity of light hitherto published They give us the 
following results : — 

U,u.l Spum of L.,h. 

Michclaon's research The sun near horizon 299i940 

Cornu’s ,, Liftie light 3®Oi40O 

The present „ . Elcctnc light . 3®li38a 

Claosiiylng the sources of light U'^ed by Cornu, we get the 
following approximate relative velocities : — 


Source of Llffhi Qb^Mtioai. 

Petroleum 20 

Sun near horizon 77 

^ Lime light 449 


Anennnuie ReUtiv« 

ValodtT, 
298,776 kilos. 

300.242 
300,290 „ 


All these results seem to support the view that the more le- 
frangible the source of light, toe mater is the velocity. Ba 
evidence of the present observations, Indicating an exceu of 
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velocity for bine over red seeming to encced i per cerrt. of 
Che whole, ouBt rent upon the ment of the present observations 
tbemselves. 
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nur Atinnsohere. The curve of liirht coincidea almokt exoctlv 
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FOSSIL CRINOIDS 

MimoiTiS dd la SocUU Pallontologique Suisse, Mono- 
gi’aphii des Crinoides Fossiles de la Suisse Par P. de 
Loriol. (Geneve . Imprimcne Charles Schuchardt, 

1877-1879) 

Iconajgrafihia Critioideorum in Slrahs Suecta Stluncis 
Fossilium, Auctore N. P. Angelin, Opus postumiim 
edendum curavit Regia Academia Scientiarum Suecica 
Cum Tabulis XXIX. (Holmiz : Samson et Wallin, 
1878) 

P ROF. P DE LORIOL of Geneva, who is so veU 
known for his researches on the fossil sea-urchins, 
has been occupying himself for some time past with the 
study of the fossil Cnnoids A handsome volume, con- 
sisting of 300 pages of text and twenty-one somewhat 
crowded quarto plates, contains the results of his work on 
those discovered in the stratified rocks of Switzerland 
It originally appeared in three parts, which formed 
portions of the volumes issued by the Palieontological 
Society of Switzerland for the years 1877-79. 

The total number of species described by Prof, de 
Loriol amounts to 125, of which thirty-nine arc new to 
science The series commences with the wcU-known 
Lily-Encrinite " from the Muschclkalk, and ends with a 
species of D^Orbigny's doubtful genus ConoertNus*' 
from the Nummulitic Eocene of Wesen. P.ilxozoic 
Cnnoids are, of course, conspicuous by their absence , so 
that Prof, de Loriol was not hampered by having to deal 
with any obsolete system of classification For the 
primary divisions of the class he adopts Dujardm's modi- 
fication of Pictet^s system. This throws such very diverse 
forms as Enertnus^ Apiocrinus^ and Peniaertnus into one 
family, the Pyenocrintdei^ which is especially characterised 
by the thickness of the plates of the calyx. 

Each of these genera, however, is best regarded as the 
type of a separate family. In fact, Pictet^s "family” 
of Pycnocnuides includes nearly all the non- palaeozoic 
Cnnoids or Neoennoidea except the Comalula, and is 
fijr more comprehensive than an ordinary zoological 
"family." 

Enennus and Apiocrinus are fairly well represented m 
the Jurassic rocks of Switzerland Two species of the 
former genus are described by Prof de Lonol, one of 
which is new ; and there are four species of Aptoennus^ 
one of which is new, though founded only on the cha- 
racters of the stem. Miliericrtnus and Peniacrimus^ 
however, are considerably more abasdant. Thifty^three 
species of the former are described, two being Liassic 
and three Cretaceous ; while there are no less chan forty- 
three Pintacrinus species^ six of which are Cretaceous, 
and one from the Infra-Lias (Rhsetic). 

Moat of the species are necessarily founded only on the 
cfaaracten of isolated joints and fragments of stems, and 
are therefore only of provisional value ; for two or more 
joints^ the markings on which difT^ considerably, may 
realty belong to different pacts of the same stem. Nev» 
thatm, after making aUowanee for Um ponibilHisa, 
Prof, de Loriol finds a considenUe number of diffbient 
types of stem which are conAned to particular horiions. 
VoL. XXIV.— No, 614 


They thus acquire some stratigr.iphical value, and it is 
convenient to name them, but the names can only acquire 
a permanent value (or otherwise) when we are acquainted 
with the calicos associated with the stem -joints in ques- 
tion This IS, unf 01 tunatcly, but far too rarely possible 

The genus Penlacnftus"' is a large one, and it is 
almost necessary to separate off some of the best marked 
varieties as distinct generic types, just as has been done 
with Apioctmus. Prof de Loriol has attempted this sub- 
division in two cases, m one of which he seems to us to 
be fully justified, though we cannot siay the same for thr 
other He attempts to rc-establish the genus Caifiocrifiu\ 
of Edward Forbes, to include those species of Pentaennu^ 
in which the basals form a complete ring and cut off the 
radials entirely from the top stem-joint The characters 
of the stem and of the faces of its component joints are 
identical with those of the ordinary Pcntairinus type , 
and there is so much variation in ihc development of the 
basals among the different Pcuititrinus species, both 
recent and fossil, that it is hardly worth while to sep.'irate 
off one of the extreme terms of the senes as a dislincl 
genus. Resides the fossil species mentioned by Prof, de 
Lonol would include the recent Pentiurbiii^ 

MitlUrty Oersted, from the Caribbean Sea, P Wyxnlle 
Thomxom from the North Atlantic, and Madtaranus 
of the Chalhnqer 

The genus Balanocrinus was established by the late 
Prof Louis Agassiz for a ciinoidal fragment that he be- 
lieved to be a calyx with an attached stem-joint , and he 
described the terminal face of the latter as resembling 
those of the stem-joints of Pentiurtnus suhtcics. Prof 
de Lonol, however, finds this fragment to be merely an 
abnormally swollen piece of stem, with the boiings of 
some parasitic mollusc But the stem-joints of P 
have rather different terminal faces from those of the 
ordinary species ; and Prof de Lonol there- 

fore proposes to retain the name B(il(\nocnnns for this 
and similar forms, m which only the rim of each j'oint-face 
IS crcmilatcd, and not the central ends of its petaloid 
divisions as in the ordinary Pcntacf ifuda^ No calyx has 
ever been found associated with stem joints of this nature 
except perhaps that of P, Fishcri This name was given 
by Edward Forbes to a specimen from the Oxford clay of 
Weymouth that was described by Baily, who did not, 
however, say much about the stem-joints. Prof de Lonol 
directs the attention of English palzontologists to this 
subject, in the hope of finding out whether Bady's species 
IS n Balanocnnus If ii be so, the original specimen 
would acquire additiqpal value from its being the only 
one with the calyx preserved. 

The well-known genus Eu^minennu^^ which is made 
the type of a new (amily by Prof de Loriol, is represented 
in the Swiss rodks by niife species, ranging from the 
"Oxfordien** to the "Ndocomien'* The curious form 
Phylherinns with its deeply incised radials was described 
by d'Orbigny as a Neocomian Blastoid allied to Pentrt- 
mites, but it has become less interesting since Prof. 
Zlttel showed it to be a near ally of Eugeniacrinms. It 
ts represented in Switzerland by nine well-marked species, 
whfdh range from the Lower OoHtcs to the Neocomian 
deposrts. 

Comdiuia are also abundant in the Swiss rocks, twelve 
species being described by Prof, de Loriol, eleven of 


30 $ 


NATURE 


[Augusi 4 , 1881 


which are new. These are equally distributed through 
the Jurassic and Cretaceous series , but there are none as 
old as our own Actinometra Cheltonetisis from the Inferior 
Oolite of Gloucestershire! nor as young as various species 
from the Margate chalk. One of the Neocomian species 
belongs to the sub-genus Ophiocnnus of Semper, which 
lb characterised by the presence of five undivided rays. 
There arc only three recent species referable to this type, 
all of them inhabiting different portions of the Pacific 
Ocean. With the Comatulct must be included two species 
of the curious genus Thiolliericrtnus^ recently mentioned 
in these columns (vol. xxni, p 377) as being a permanent 
larval form 

Prof de Loriol's Monograph with its abundant illus- 
trations forms an excellent supplement to the fourth 
volume of Quenstedt's wonderful “ Petrefactenkunde 
Deutschlands." which deals with the Enamiden Taken 
together, the two works give us a very complete account 
of the Mezozoic Cnnoids of Central Europe We under- 
stand that Prof, de Loriol is now working out the French 
Cnnoids in the same way as he has treated the Swiss 
ones, and we hope that he will be enabled to complete 
this somewhat extensive.task with an equally satisfactory 
result This will render a similar work on the British 
Cnnoids more than ever necessaryj and we trust that it 
may be accomplished within a leasonable time. 

The second book mentioned at the head of this article 
H the late Prof Angelin's “ Iconographia of the Silunan 
Cnnoids of Sweden " It has been published as a 
posthumous work by the Swedish Academy, and is un- 
questionably the finest work on Cnnoids that has ever 
appeared It consists of twenty-nine beautifully-printed 
folio plates, which illustrate the marvellous wealth of 
Crinoids and Cystids in the Silurian rocks of Sweden 
Some of the figures, such as those of O otalocnmis^ are 
excessively intricate, and they are all admirably clear and 
well-arranged. The lamented death of the eminent 
Swedish palxontologist has unfortunately prevented these 
figures from being as useful to his successors as they 
would have been, bad he lived to describe them, They 
have been edited by two of his colleagues, Professors 
Lov^n and Lindstrbm, who have classified the genera 
and species according to the system which they found 
sketched out in Prof. Angelin's notes and manuscripts. 
Unfortunately, however, the classification is an entirely 
unnatural one, depending upon the number of basal plates 
in the calyx. Wachsmuth, the chief authority in America 
on the Palzocnnoids, has already pointed out that while 
it brings together very distinct types such as RJiodocrinus 
and Potertoennus^ genera which are very intimately rc- 
Jated, such as Piatyertnus and Dicliocrtnus, are widely 
separated Among the true Crinoids forty genera are 
figured, comprising 176 species, many of which are new. 
They are arranged into twenty- three families, but as 
these are not defined we are unable to learn the principles 
upon which they were established 

There are also figures of twenty-three Cystidean species, 
arranged into nine genera, including one new one, which fall 
into three sections, the Apora, GemMpora, and Rhombi- 
fira^ So far as can be judged from the species refimed 
to each section, Angelin’s classification is something more 
than an introduction of new names for the three divisions 
of the group which were sketched out by Muller Neither 


of the three genera included In the Apora^ Angelin, are 
ordinarily referred to the Aporitida; but 
aurantmm and Coryocystites^ von Buch, were placed by 
Muller among the Rkombtferi or " Cystideen mit Poren- 
rauten”; while the third genus, Afegacystites, Hall, is 
ordinanly referred to the DiploponHds^ which is a parallel 
group to the Gemelliporaj Angelin 

As in the case of the true Cnnoids, we are unable to 
learn the principle of Angelin's classification of the 
Cystidea. It is not likely therefore to be adopted, at 
any rate for the present. Possibly, however, it may stand 
the test of future discovenes better than the Mullerian 
system, though we do not think this contingency a very 
probable one 

In spite of the inconsistencies which we have mentioned, 
the “ Iconographia " must be indispensable to every 
student of the Palxocrinoidea A glance through its 
pages makes one long Lo see some really good illustra- 
tions of our British species. There are many specimens 
of the utmost beauty and novelty, both in our public 
museums and in private collections, which we hope will 
some day be properly described in a " Monograph of the 
Fossil Cnnoids of the British Isles " 

OUR BOOK SHELF 

The Countries of the World By Robert Brown. Vol. 

VI. (London : Cassell and Co ) 

We are surpnsed that, after so many volumes of this 
work have l^cn devoted to the description of America 
and Asia, the whole of Europe and of Africa are disposed 
of in a single volume, a considerable part ofit being devoted, 
moreover, to the Turkish Empire. This last is allottea 
jjS pages, whilst the whole of Europe is dealt with in 104 
pages, and the whole of Africa in other 104 pages 
Moreover, why should Turkey have the favour of re- 
ceiving thnee as much space as Russia, which is actually 
dismissed in only eight pages, whilst France, Gennany, 
Italy, and Spam have only four pages each Does the 
Russian Empire, or Spam, with their variety of climate, 
of soil, and of population, afford less interest for the 
general reader than Asiatic Turkey, and It^y less than 
Senc^ambia or Liberia ? 

It 15 obvious that such a distribution of space must 
affect the entire value of the work. Certainly when 
reading Mr Brown's book we have admired in many 
instances the talent with which he succeeds in con- 
densing in to very few pages a good description of a 
country \ but the book l^mg intended to afford more 
interest to the general reader than a simple text-book of 
geography, the author has been compelled to enter into 
generalisations which cannot but give a false idea of the 
subject. Is It possible that the reader can have a true 
conception of the climate of France when he learns from 
Mr. R. Brown's book that " the climate is one of the finest 
in Europe— mild, equable, and healthy, in spite of the 
hot winds from Africa, which sometimes impinge on the 
southern distnets, and the chilly ’mistral' which sweeps 
down from the Alps in the north ” ? Or, what an idea 
will be impressed upon his mind of Paris, when he learns 
only that “ in Pans centres the most polished society of 
the world. From Pans are sent forth tfu books, the bon- 
nets^ the pictures, and possibly even the vices which are 
50 largely aped by the rest of the civilised world. It ii 
the city of pleasure But, contrary to the general im- 

f ireision, the momls of Paris, if not high, are not super- 
atively low ; for though these are deprav^ enough, they 
are infinitely superior in many respects to those of Vienna, 
Naples, Bucharest, and even Berlin, which is more eir- 
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cumspecfc and prudish." All this is quite right, but is it 
a description worthy of the great capital of the Continent? 
The same might be said of all the other countries touched 
by Mr. R. Brown in this volume All that he says is 
quite correct, and we do not find such blunders as are too 
often found in geographical works. But the necessity of 
nving the reader a generalisation for the purpose of ren- 
dering the book more interesting often leads the author 
to mue such generalisations as give to the reader a most 
untrue conception of the subject. We must regret that 
Mr. Brown has been compelled to condense his work in 
this way, and thus seriously diminish the value of what 
promised to be a useful and trustworthy compilation. 

Phonetik. Zur vergleuhenden Phystolo^e der Stitnmc 

und Sprache. By Dr, F. Tcchmer. (Leipzig Engel- 

mann, 1880) 

The excellent work on the Physiology of Language pub- 
lished by Dr. Techmer under the above title forms the 
first volume of an Introduction to the Science of Language, 
the rest of which is hereafter to appear We have little 
hesitation in saying that it is the best r^suvt^ that exists 
at present of what is known about the nature and forma- 
tion of the sounds we utter 

Dr. Techmer has been well prepared for the task he 
has undertaken. In the first instance a student of natural 
science, he next devoted himself to the acquisition of 
modern European languages, then of languages so remote 
from ours as Chinese and Sanskrit, and finally to the 
study of compaiative philology. Naturally, however, his 
earlier studies had inclined him rather to the investigation 
of the material of speech than to the antiquarian re- 
searches of the Indo-Germanists or the psychological 
inquiries of the school of Steinthal He brought to the 
investigation a well-trained mind, an intimate acquaintance 
with physics, acoustics, and physiology, a wide range of 
reading, and keen observation. What he has to say, 
therefore, is well worthy of attention. 

The ground he covers is so extensive that in order to 
bring his work within manageable compass he can do 
little more than indicate the chief facts, methods of in- 
vestigation and results which have been arrived at by 
previous phoneticians, along with copious references and 
notes. These will enable tne reader to follow each par- 
ticular point into special detail, if he so wish. At the 
same time Dr. Techmer has not been content with being 
merely a passive reproducer of the opinions of others. 
He has carefully tested them wherever it has been pos- 
sible, and made independent experiments of his own, the 
results of which he lays before us. Hence his judgments 
and criticisms are always of value, while the numerous 
and carefully- drawn illustrations and diagrams which 
accompany^ his work leave little to be desired 

He has done well in not forgetting the comparative 
method in his treatment of phonetics. Properly to under- 
stand the physiology of human speech it is necessary to 
compare our vocal organs with those of reptiles, mammals, 
and more especially birds. Jager has already been struck 
by the curious relationship that seems to exist l^tween 
the power of speech and walking on two feet, and has 
endeavoured to explain it, though not very successfully. 

Perhaps the fact that is most brought home to our 
minds by a study of Dr. Techmer's book is the uncer- 
tainty and obscurity that still hang over a large part of 
phonetics, Experts still differ radically on some of the 
most fundamental details of the science. This is more 
especially the case with that side of the science which has 
to do with acoustics ; on the physiological side it lends 
Itself more readily to observation an^expenment, and the 
physiological conditions requisite for the production of 
particular sounds are coniewently much better known. 
Hence it is that the nature or the consonants is far more 
accurately determined than that of the vowels, and that it 
will b6 long before all the difficulties connected with the 


formation of the latter are satisfactorily removed. The 
best means of overcoming them will be a fuccession of 
works like this of Dr. Techmer's, at once clear, precise, 
and thorough. 


LETTERS TO THE EDITOR 

[Tht Editor dots not hold himstlf nsponsibU for opimoni txfrtssid 
by h%s iorresfondtnts Neither can he undertake to return^ 
or to correfond with the writers of rejected manust rifts. 
No notice ts taken of anonymous communieations 
[The Editor urgently requests correspondents to keep their Utters 
as short as possible. The pressure on his space is so great 
that it IS impossible otkenuise to ensure the appearance even 
of communications containing interesting and find faets,^ 

Meduss 

In Mr. H N, Moseley's “Notes by a NaliiralLst,'* on the 
Challtnrer^ p 404, a curioua habit of Medu^re in the I'^land of 
Santa Cruz Major, is mentioned, viz, their l>ing on the tops of 
their umbrella^ ils tentacles directed upward^. I think your 
readers may be interested to learn that 1 nave frequently noticed 
Medussc in a similar position in the West Indict. A few years 
ago I na.s quartered for ^ome lime at Fort Foyal, Jamaica, and 
m the channels bet\seen the mangroves 1 observed what I at first 
thought were Actmrx of large size on the muddy bottom, in 
about eight feet of vatcr They were very numerous. 1 stnred 
one up with the boat- book, and^tas surprised to find it was a 
Medusa turned upside down On being disturhed, it lazily con- 
tracted Its umbrella in the usual manner and settled dovin again 
ID the iTud as before The species was about a foot in diameter of 
umbrella, and dirty while in colour. I never saw them swiirming 
in the mangrove creeks, though I was frequently out in a boat, 
and they were at all tnres con mon on the bottom, lying as 
described Some time afterwards I saw what seemed to be the 
same species at St. George’s Bay, a ^mall island about ten milei 
from Belize, Honduras, It was lying 111 the same pcbiticn on 
the mud amongst the mangroves, in about four feet of water. 
1 poked several up with a stick, and they ‘•lowly iwaju for a 
short distance, and again celtled down on their umbrellas. I 
believe it to be really the habit of the .species to lie on its back, 
as it were, and it is interesting to find another kind in the east 
acting Eimtlnrly. Mangrove swamps are extensive In the vicinly 
of Singapore, but 1 have not noticed any Medusce here m ihat 
position, possibly because there is a considerable tide which 
leaves the mud bare at low wafer. 

I think 1 have seen the habit noticed in some book, but cannot 
recollect where. H. Axcher 

Fort Canning, Singapore, June flS 

Two Kinds of Stamens with Different Functions In 
the same Flower 

The roUowing extract from a letter lately received from mv 
brother Fritz Muller (of Blumenau, Frov. St Catharina, Frazil) 
contains bo new and curious an observation that it will probably 
interest the botanical reoden of this journal. 

“ A species of lleeria (Mela-stomaccse), which is not indigenous 
here, begins in my garden now to open its beautiful red flowers, 



Flower of Hecria ipec , Ion Eiiudmally di‘;5ccted tepala, P. petAb. a*, 
onA of the coDspicuoui yellow onthen which allrmct ihe inscctE , a” ono 
or the Inconipiciiouj red Auihen, which puwdcr ihe insects with pollen 
c, conneclive of this inther fork oftlui connective , itiffinA 

remarkable for having two kinds of diHerenlly coloured anthers 
The four petals spread in a pcrpcodicular plane; the yellow anther; 

of the four shorter flUmenta, closely prased together, pro- 
ject from the middle of the flow er ; then bright yellow strikingly 
contrafeU with tne violet-shining light red of the corolla; The 
longer anlhcrs (a") ore red, like the Elaments, and the very long 
eonncctlve (r), which is lengthened beyond Ihe point of insertion 
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into A fork {/), with two yeUowuh pouiLi j these pomti stand 
«h38€ beneath the yellow antherip whilst the apical apertures of 
the red anthers (a*) are placed far below them near the stigma , 
■Iso the style and the stl^a (jf) are coloured so very like the 
corollip that from some dhtance neither they nor the loimr sta- 
mens can be seen al all, Any large bee (like Xyloconij Centris, 
or Bombus), when working on the smaller anthers in order to 
collect polln, would, by moving the connective fork of the larger 
^Mefl, prase the aperturee of the Utter against the ventral side of 
Ue Bbaomcn and powder it with pollen Until now I have only 
seen a little fly (Syrphids) and Trtmna ruficrus visiting this 
flower, both too smaH to fertilise it The fly takes only notice of 
the yellow anthers , the TrigonaSi too, always sit down first on 
iheM ; but most of them (the mo^c experienced specimens ?J turn 
then round, and go to the larger anthers, wbicn offer a more 
copious pollen-store, and work on them with their mandibles or 
■eat them np entirely Even if larger bees acted in the same 
manner as Trigona ruficrus^ they would have powdered the 
'Ventral side of tneir abdomen before going to plunder the latter 
The pollen of both kinds of anthers is white " 

Hermann Muller 

PalmoUthlc Implementa In the Thames Valley at and 
near London, Tbeir Comparative Numbers 

In my former letters, Nature, vol xuii p. 604, toI, xxiv. 
p 39^ 1 ated instances of the occurrence of these objects at 
great heights, indicating great antiquity, at the north and south 
of London. After the positions of the implements on the 
different old river terraces are considered, their number^ as 
compared with the amount of matenal excavated, u a subject of 
connid era hlo interest, as these numbers indicate m a brood way 
the amount of human population, 

Before I give the results of mV own experience I may 
say here that I have had these implements m view for about 
twenty years I have not starched for them my^lf during all 
this time, although at first I commonly looked over pits a^d 
roads for implamenti and flakes with little or no result 

I had four reasons for begiantng a Iborough examinabon of 
the Loudem gravels , —1 I h^ long taken a great interest m the 
subject. 2 1 had iwrliculsfly noticed the implement found In 
Grsy'i Inn Lane now tn tire BrLisb Museum^ I hod looked over 
Col A. Lana Fox's collection fiom Acton and Ealing, and I 
knew of two inplemcnls from the gravels excavated near my 
own home. 3. 1 felt disappointe I at not meeting with Thames 
valley implements myself 4 I had been unwell through over 
work, and my doctor told me I should not be well again till I 
regularly took a four- miles daily walk. 

In the early spring of 1S78 1 determined to walk over the 
London gravels and note the constituent stones — not walk over 
the road*) and pits once or tnlce, but ten, tueiity, or if neetl be 
fifty timei, so as to thoroughly acquaint myself with the 
stratification and matenals 

I began in May, 1878, tn examine the excavated gravel at 
Clapton, N E. London, in the valley of the Lea, Here, after 
considerable searching, I found an implement and several flakes. 

1 then mapped out the gravels for twenty-seven miles in a Ime 
east and west of North London, and wheruvsr the gravel has 
been exposed in Iheie twenty seven ailei I hive bacn ovtr it a 
great number of times. In three years^from May, 1878, to May, 
1S81, 1 found exactly one hundred implements, mostly iingulate 
•examples (a few ovate), and ihirteen tnmmed flakes, %.e genuine 
implements, but worked on one face only This is equal to one 
hundred and thirteen perfect specimens, 1 aEo found twenty- 
•one butt-ends and six points, some broken in Palecolilhic times, 
others showing modern fractnres , sidc-scmpers, six, flakes about 
one thousand four hundred ; broken fossil bones, teeth, and 
tuski, chiefly mammoth and horse, not uncommon Hammer- 
stones of quartzite, with abraded ends, none. An unabraded 
quartzite pebble, such as the pebble mentioned by Mr Perceval, 
teaches nothing. Even if one and Is abraded off, it might have 
been rubbed off by other pebbles panmg over it whilst naturally 
fixed m the bed of a stream. When both andi of a quartzite 
pebble are abraded quite away, and the abraded parts are of a 
dMmeify differmt rMmr from the rest of the pebble, such astoae 
If probeMy a hammeMtone. 1 have Bevenl geiwine exanples 
of these of Falieolltblo age, bat not fram IIm Tbma valley. 

On reading them none soeie ptnoM bet be Indlacd to 
cncWai, Wbnt a large nmfaer of impleneniE I How namoti 
HImm objMlfe EiMit bri My reply 11 they « ^ n bms 
M tanen, bet ae a nile«Ai»i^ ranr aad omM difkmit As JSmJ. 


One seldom bcs a firet-clasi implement resting flat and * 1 — * in 
the middle of a road or pit. Inviting the passec-by to pick U up. 
They are usually half-burlc^ with only part of Uu pointr edge, 
or butt visible, aad that part frcqaently covered with cloy or mrt, 
so that It requires a sharp and tramrd eye to distinguish the 
implements and flakes from the ballast with which they are 
incorporated. 

Mv first atteffipi^s were to find how many implements occurred 
in a nundred Ions of London gravel, but 1 found it impossible to 
determine this with certainty ; 1 however could accurately find 
how many niles of the actnal drift 1 bad walked over, and my 
expertcncc is that I walked in three years over four thonmnd 
five hundred miles of gravel to find one hundred and thirteen 
implcmenls^ equal to a walk of about forty miles for one 
implement 

Of course the implements may be more frequent hi aomc 
places, as at Milford Hill, Saliibuiy, and Warren Hill, Milden- 
hall, and much less frequent in others, but the above statement 
IS my personal experience m the twenty-seven miles of river- 
gravel to the north of the Thames at London, The men work- 
ing m the roads and pitsi often questioned me, and 1 set all the 
men to look for the implements dunng itay absence : the whole 
of the m^n together m three years p^uced twenty-two extra 
implemen'^i, ovate or Iingulate, and worked on both sides. 

The mere accumulation of implements was by no meani my 
object. I felt from the first that to entirely depend upon work- 
men was a great mistake, as all lil-defined im^traments must be 
lost. I tlicreforc j-icrsonally looked out for genuine new things, 
and especially wished to ascertain, if posiiible, what the implements 
themselves had to teach of the men who mad^ them^ how the 
implements were dqiosited, and if possible to calculate their 
age in yean With these objects in view I have kept a manu- 
script book, giving the exact circumstances of finding of every 
implement m my collection, not only m reference to the imple- 
ments belonging to the Thames Valley, but to nearly eU the 
implementiferous river- valleys of this country, With eqnal care 
1 nave kept a list of non implementiferous positions, and my 
expenence is, the lower graveU of the Thames as at Huiimer- 
smith and Battersea ore l^ren. As soon however ox a seventy 
or eighty feet terrace is reached, the implements and flakes crop 
up. Two implements have been found in the Thames at Ilam 
mersmith and Battersea, as recorded by Mr, Evans ("Stone 
Implements," p Jz8), but these, of course, were washed ont of 
a higher bed. I nave found several flakes anil an implement at 
Clapbam Common and Battersea Rue, but here the heights are 
seventy to ninety feet The most persistent searching at Lower 
Battersea and Hammersmith has produced with me absolutely 
nothing. With your permisGion 1 will give further results m a 
future letter. Worthington G. Smith 

125, Grosvenor Road, Highbury, N. 


THE COMET 

W £ have received the following ftirther communica- 
Lona on the lately- visible comet . — 

The appearance of a large comet hat afforded an 
oppoitunUy of adding to our knowledge of these bodies 
by applying to it a new means of research. Owing 
to the recent progress in photography it was to be hoped 
that photographs of the comet and even of its ipectium 
might be obtained and peculiarities invistble to the eye 
detected. For such expcrmients my obiemiory was 
prepared, because for many years its resources hare been 
direct^ to the more delicate branches of celestial photo- 
graphy and spectroscopy, such as photography of itdlar 
spectra end of the nebulse. More then a hundred photo- 
graphs of spectra of stars have been takai, and in the 
nebula of Orion details equal in faintness to steia of the 
147 raagititude have been photographed 
It wee obvious that if the comet coald be photographed 
by lest then an how's exposure there would be e chance 
01 bbteinmg a ptaotognpe of the spectrum of the OBm, 
esphciellv ee it was pn^ble thafl hi uttrapfiekt eegion 
conehtec of but few lines. In eumramg raiy p hreugr a ph a 
of (he ipectiiM of the vntaic arc, a shong hnad oe poop 
orimeamaflMDd above H^andoathahypathtuihafl the 
kcaodeacent vaipeiir of a carhon c e m|BB U iid cahta in 
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co o K b i, thu buid miglit be photographed hi their 
ipeotno. 

Aceovdingly it tbe fint attempt a photograph of the 
nucleus and part of the envelopes was obtained in seven- | 
teen inimite^ on the night of June 24, through breaks m ; 
the douda. On succe^ing occasionsi when an exposure 
of rda mmiDtei was given, the tail impressed itaelf to an 
extent of nearly ten degrees in length. 

I next tried by interposing a direct-vnion pnsm between | 
the lenEftive plate ana the ofa^ect-glais to secure a photo- 
graph which would show the continuous spectrum of the 
nucleus and the banded spcctnim of the coma After 
an exposure of eighty-three minutes a strong picture of 
the spectrum of the nucleus, coma, and part the tad 
was obtained, but the banded spectrinii was ovcrpoivered 
by the continuous spectrum ' 

1 then. applied tbe two-pnsm spectroscope used for ' 
stellar spectrum photography, anticipating that, although | 
the diminution of light would be serious after passing ^ 
through the slit, two prisms, and tvio object-glasses, yet 
the aavnntage of being able to have a juxtaposed com- 
part son -spectrum would make the attempt desirable, and, 
moreover, the continuous spectrum being more weakened 
than the banded by the increased dispersion, the latter 
would become more distinct. 

Three photographs of the comet’s spectrum have been 
taken with this arrangement with exposuies of 180 
minutes, 196 minutes, ai^ 228 minutes, and with a com- 
parison spectrum on'each The continuous spectrum of 
the nucleus was plainly seen whde the photography was 
in progress It will take some time to reduce and discuss 
these photographs and prepare the auxiliary photographs 
which will be necessary for their interpretation. For the 
piesent it suffices to say that the most striking feature is 
a beav^ band abonire li which is divisible into lines, and 
in addition two faint bands, one between g and and 
another between h and H. 1 was very careful to stop the 
exposures before dawn, fearing that the spectrum of 
daylight might become superposed on the cometary 
spectnBiL 

It would seem that these photographs strengthen the 
hypothesis of the presence of carbon in comets, but a 
series of comparisons will be necessary, and i£ is not im- 
probable that a part of the spectrum may be due to other 
elements Henry Draper 

171, Maduon Avenue, New York 

My first view 'of the comet was on June 25, when it 
appeared through a momentary opening m the clouds, 
with a nucleus that, in size and brightness, seemed to 
equal Venus at her best The tail, immediately at its 
commencement, was exceedingly bri^^t also, but I could 
eee do more of it then, nor at a second view, also mo- 
identaiT, when httle more than the head was visible 
Notwithstanding the immense development of tail shown 
by the ^ent comet of 1861 U could not compare for an 
instant m brightness with the nucleus of the present one 
as 1 saw it on June 25. 

On jime 27 1 again observed It wonderfully waned in 
light, with a tail plainly traceable for ten decrees, and 
pomtin^^reetJy to the Pole. The tail was slightly curved 
to the rmht ] that is, ft was convex to the apparent east, 
or on the ])Tecedln| and was brightest and best 
devdoped on that side. There was no tune for obsen^a- 
tion with the tcleicm when the clouds shut up the skies 
for the Temrinder of the ni^t. 

Ob the next night, the mA, I got a view with the tele- 
scope, and by an observation, whictt was much inte^iwd 
with by clouds, I made out the position to be, in Iwht 
Ascension, A. S 9 m. 44s., and In Dedination 63° la' S3 , 

I2h. i;m. Greenw i cb mean time. The comet was pro- 
mssivelv waning, but the tall seemed still about to” 
K»ig, and pointed to the Polar star. The itucleus, thoi^h 
growing smaller, was still -exceedingly brilliant, and as 
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large as a star of the first magnitude TTie direction o 
tbe tail did not differ very much from the comet's appa 
rent course, and seemed concavt to it, contrary to what is 
usually observed with other comets With a power of 126 
on a 44-lnch achromatic I saw a curve of light extending 
like wings on each side of the head, and outside, with a 
dark space between them, appeared a large enveloping 
curve of inferior brightness I fancied at times that 1 
could discern a very faint third envelope outside all 
These curves extended farther in the direction of the tail 
on the foUtming side ihan on the other, though it isas on 
the latter or preceding side that the tail showed the best 
definhion, 

On July S the comet seemed much diminished in light 
and magnitude, though the nucleus was still brightly 
stcll.xr I could now see only the inner light-curve ex- 
tending on both sides of the comet’s head, and thiough 
it on the following side 1 distinctly observed a small star 
shining, as it would appear, with un diminished brightness 
The preceding side or the tail was still brighter and better 
defined than the following I made the comet's position 
at I4h GMT— Right Ascension yh 49m 38s , and 
Declination 79° 27' 21'' 

On July 1 1 It was still fiiitlicr diminished, and in the 
bnghl moonlight there was no longer any light-curve 
traceable in my telescope 'I'hc nucleus houever con- 
tinued remark.ibJy bright and stai-like, and there was an 
extensive nebulosity round it The tail might be traced 
by the naked eye three or four degrees I had on this 
night a very satisfactory micrometrical observation, but I 
have not as yet been able to peifectly identify the star of 
comparison The calculated light of the comet was 
scarce more than a tenth of what it was on June 22 It 
IS now fast receding out of nakcd-eyc new, and of little 
interest except for maikmg its position This on July 20, 
at i2h 20m. GMT, I made to be iih lyni. 47s in 
R A , and 82" 9' 2" in TlecUndtion 

Schaberle’s comet is now well in view, and would be 
visible to the naked eye only for the brightness of the 
sky where it is movinjj. The weakest binocular is suffi- 
cient to show it, and it is rapidly gaining in bnghtness 
On the 27th inst it appeared to me with a btellar nuplcuB 
and a tail visible for about half a degree. 1 made its 
position at I4h, rjin G M.T — 6h 14m. 41s R. Ascen- 
sion, and 43° 59^ 10" in Declination. The observation 
was difficuit owing to the brightness of the sky and la 
clouds. 

Millbrook, Tuam, July 28 J Birmingham 


A POPULAR ACCOUNT OF CHAMELEONS ^ 

'T'HE animal to which I propose especially to direct 
* your attention to-day is one which has been the 
subject of many observations, and has inspired great 
interest from the most ancient times. 

Its name *' cbamileon is derived from two Greek 
words signifying “Ground -lion,’’ a name singularly inap- 
propriate, since it is one of those creatures which are 
specially fitted by their orranisation to live on tiees, and 
which are comparatively ill at ease when on the surface of 
the earth. 

It IS by no means surpri&ing however that this creature 
should have attracted the attention it has attracted, such 
IS the singularity of its appearance and the peculiarities 
of its habits and properties Neither is it surprising that 
it should have occasioned many errors and Buperstitkms 
when we consider the erroneous beliefs current amongst 
ourselves with respect to our own toads and slow-wormi, 

efts, (See j r X 

Aristotle was acquainted (as was to be expected of himj 
with the singular motions 01 its eyes, but even he feU into 
some curious mistakes respecting U, and he tells us that 

7 LMiur* dffUvend Kt the Zoolr-pckl GanJcni on July >B, lUi, by Si 
George Mivart, T R S 
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it has no spleen and no blood except m the vicinity of its 
head and eyes ' 

Pliny is careful to restate these errors, and further telJs 
us that It lives without eating or dnnlung, and though 
generally an inofTensive animal, becomes terrible in the 
dog-days. He also adds,* on the authority of Demo- 
critus/ that it has the power of attracting to the earth 
birds of prey, so that they become in turn the prey of 
other animals, and that its head and neck, when burnt on 
oak charcoal, will cause thunder and rain to occur simul- 
taneously. On the other hand, he rejects as fabulous the 
Grecian belief that its right leg cooked with a certain herb 
has the power of making a person invisible, that the 
thigh of Its left leg mixed with sow's milk will induce 
gout if the foot be rubbed with the compound, and that a 
man may be made to incur the haired of all his fellow- 
citizens by having his gate-posts anointed with a mixture 
of chamzleon's intestine and the renal secretion of an 
ape. 

Aldrovandus informs us < (on the authority of older 
writers) that if a viper passes beneath a tree in the 
branches of which a chamileon is perched, the latter will 
let fall some of its saliva upon the viper, which is thereby 
killed , and he further tells that elephants sometimes un- 
wittingly eat chamxleons amongst the leaves of the trees 
on which they feed, and that the meal is a fatal one 
unless the elephants have recourse to the wild olive as an 
antidote. Gesner in his History of Animals* has care- 
fully collected all these fables. 

But though more accurate knowledge has dissipated 
many errors and destroyed many superstitions with 
respect to the chamxleon, yet such knowledge, far from 
detracting from the interest of our subject, has made it 
more than ever an object of scientific wonder and intelli- 
gent admiration 

My duty to day, as I understand it, is to enable you to 
give a rational answer to the question, ‘‘What is a 
chamzleon?” and therefore to give you an accurate 
general notion of what the creature is in itself, and in 
what relations it stands to the world about it. Let us 
first look at the animal itself It has a wonderfully lean 
and hunpry look, and is in fact a hungry animal, and keen 
in pursuit of its insect prey at the present warm season. 
Its trunk is often greatly flattened from side to side, 
though sometimes swollen and inflated. It is never 
flattened from above downwards (as in so many lizards), 
but deep and raised up from the ground by the animal's 
long lees Its head is large, and, in shape, somewhat 
triangular when seen in profile, and its upper surface is 
bounded on each side by a prominent ridge extending 
from the muzzle to the hinder part of the head or occiput. 
There is hardly any neck externally distinguishable. 
The limbs (of which there are two pairs) arc Tong, uni- 
formly slender members, each terminated by a paw in 
the form of a pair of pincers There is a very long tail, 
also slender and curled towards its extremity, so as to be 
able to grasp firmly any object about which it may be rolled. 
The skin is rather soft and distensible It is similar 
all over the body— not scaly (as m most lizards), but beset 
with small homy tubercles which become more close-set 
and flattened along the mid-line of the back and of the 
belly (where the tubercles project in a serrated manner), and 
also on the head. The mouth of the animal is very wide, 
but Us lips meet so exactly that when closed the situation 
of the mouth is not readily distinguishaUe. The nostrils 
are small and open, one on each side of the muzzle, a 
little behind its apex. The eyes are very luge, but the 
eminent eyeb^s are covered by skin like that of the 
body, except at a minute central point where there is a 
smiU opening like an external pupil. Thus, instead of 

* §** N* HiiIoit of Aoinxli," book ii cluptor »il, 

! PwAoncka'i •dliion, Puli, ifijo, toL t p tiB. 

I Sm Ui book ixTiU cluplu xhIx vM 

I £? ui* Q«drup«lil^i DiuUlii nnparli,'' 1843, book U. p. S6|. 
kb Hiuorin AninivLuiii, U p, 9, Thi work WM publuhod 


two eyelids, as in ourselves, there is one, formed as it 
were by the almost complete junction of two such as ours. 

What 15 however mutm more remarkable than the form 
of the eyes is the manner in which they can be used. 
When we look at any object our eyes alwavs move simul- 
taneously, and are directed as much as possible towards the 
same object. We can thus make them convert, and we 
can restore the axes of our eyes to a paralld position, 
but we cannot make them divert or direct one eye 
upwards and the other downwards at the same time. 
This limited power of motion in our eyes is with us 
innate and natural. Indeed such is the tendency to 
SI nultaneous action in our own eyes, that the verv eye- 
lids of our two eyes naturally move together, and it is 
only by repeated efforts that we obtain the power of 
moving them separately, The art of winking, then, is 
not an original gift but an acquired accompUshenent, 
and this is especially the case with that refined winking 
which consists of a scarcely perceptule motion of the 
upper eyelid only 

In the chamxleon the motion of the eyes is not thus 
limited It can move them with complete independence, 
and can simultaneously direct one eye upwards and for- 
wards while the other gazes downwards and backwards. 
As far as I am aware, the chamxleon is the only aiimal 
which possesses this power. 

But the chameleon's eye has a very noteworthy in- 
ternal structure. In ourselves the special organ of sight 
IS an exceedingly delicate membrane called the " reHna^' 
which is ^read out over the back of the inside of the 
eyeball This membrane is composed for a part of its 
thickness of certain most minute structures termed 

rods and conesl* which are placed side by side, one 
end of each being diiected outwards, and its other end 
towards the interior of the eyeball At that part of the 
human retina which is directly opposite the pupil of the 
eye, is what is called " the yellow spot," which is the seat 
of our most acute sense of vision. In this yellow spot of 
ours there are many cones but few rods,^ and the centre 
of it 15 formed of cones only. The cones of the yellow 
spot, moreover, are longer than those found m any other 
part of the retina. 

According to Heinrich MuLler, who has most carefully 
investigated the structure of this aniinal's eye/ the retma 
of the chamxleon has cones only, but no rods (like the 
centre of our yellow spol)^ while its cones are lonm even 
absolutely (and therefore greatly longer relatively) than 
are our own. Finally the yellow spot itself is larger in 
the chamxleon than it is in us. Thus in all these respects 
the perfection of the human eye is exceeded by that of 
this very singular reptile. 

That the chamxleon Is able to gaze simultaneously at 
two distinct objects placed wide apart is not wonderful, 
because there are so many animals with eyes placed so 
completely on opposite sides of the head that many 
objects within the range of one of their eyes cannot pos- 
sibly be seen simultaneously by the other. But even we are 
able to direct our attention simultaneously to two objects 
which he towards opposite margins of our field of vision, 
while we neglect the sense impressions produced by ih. 
the various intermediate objects. 

There Is no external sign whatever of an ear In the 
chamxleon. Not only is there no projectioxL but thm is 
no external aperture on the surface of the nead. or any 
indication of the drum of the ear-^n indlcanon very 
commonly found in animals nearly allied to it. Neverthe- 
less the^ chamxleon has a pair of ears substantially like 
those within our own skull, and these ears each commu- 
nic^ with the extenor by an aperture at the back of the 
mouth, as do ours also. It is this communication between 
the internal ear and the nputb which causes a man to 
open his mouth when he Is intently listening. 

* In the nit of the hiuun retiiu Iho rodi Uf much mon ranMOUl thifl 
an tha consi. 

■ Sm W^rwkuri nrntufwm Ztiiiekr., iiL lMii pp. 
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The chamsleon's interniil ear however 19 not an ex- 
ceptionaUy perfect or^n like its eye. On the contrary, 
an important part, resembling a snaiVs shell in form^ called 
the cochlea, which is largely developed in us, and which 
exists in a nidimentary manner in lizards generally, is 
absolutely and entirely wanting in the chamzleon.' 

The tongue of this animal is the most wonderful of all 
its OTfam, and the chameleon's entire organisation may 
be said to have been formed with reference to this most 
remarkable tongue. 

If the animal’s mouth be opened, its tongue will be 
seen as a thick fleshy mass lying between the two sides 
of the lower jaw. At the front end of this tongue is a 
cup-like depression with a prominence specially developed 
above and below it like an upper and lower lip. But this 
thick portion of the tongue thus at first visible is but a part 
of the entire structure, At its hinder end it suddenly nar- 
rows into another very long and cylindrical part, which is 
airaneed and bent in transverse folds behind and beneath 
the thick part first described This narrow part or, 
as it IS called, worm,” finally bends to the front end of 
the lower jaw, where it becomes continuous with a third 
firmer part, which is rigid, because it contains a solid 
body within This third part reaches from the front of 
the lower jaw to the back of the floor of the mouth, where 
it enters a sort of funnel-like depression, to the bottom of 
which it IS firmly attached by flesh and membrane The 
cavity of the mouth is very aeep, as is necessary for the 
reception within it of this very voluminous tongue When 
the tongue is elongated it may be extended six or seven 
inches. The action of the tongue will be spoken of in 
connection with what I have to say as to the other actions 
of the chamzeleon. 

The structure of the chamaleon’s feet is very note- 
worthy. Each foot is (as has been said) practically a 
pair of pincers, but each branch of each pincer is made 
up either of two or of three toes bound together by the 
skin down to the very roots of the claws. 

There are five toes or (as they are technically termed 
in anatomy) ** digits ” to each foot, and these five digits 
correspond with our own thumb and four fingers and our 
own five toes respectively. 

In the fore-paw or hand of the chameleon the digits 
which answer to our thumb, index, and middle digits arc 
bound together in one bundle, while the digits answering 
to our ring and little fingers form the other bundle 

In the hind-paw or foot of the chamzleon the arrange- 
ment is different. There the digits which answer to our 
great and second toes are bound toother in one bundle, 
and are opposed to another bundle formed of the third, 
fourth, and fiAh toes. 

Moreover while the three united digits of the fore-limb 
are directed inwards, the three united digits of the hind- 
limb are directed outwards. 

There is yet another noteworthy point as to the struc- 
ture of the paws In ourselves the small bones which 
form our “ wrist’' and our “ankle" respectively arc (as 
they are in almost all beasts) distinct and separate from 
those long, more or less slender bones which are in the 
palm of the hand and the sole of the foot, and which are 
called "metacarpal bones'* in the hand and "metatarsal 
bones ** in the foot. In the chamzleon however each 
metacarpal and each metatarsal absolutely unites with 
the wrist or ankle bone which is adjacent to it, so that 
they together form but one bone. 

As to the internal orvans of the chamzleon, 1 will only 
sMak of the lungs. These organs are practically a pair 
of bags^air-bags — ^but each bag is furnished with seven 
or ei^t tubular prolongations, whicli seem each to en^ in 
a point These ends however realty open into cWaln 
sacs within the cavitv of the body, which sacs can thus be 
inflated and the whole body much blown out. 

' Sm Piof Pirkw*! paper In the TrmHMoetiMt of iht ZooL Soe , toI. 
■Lpy loib 


The last structure I shall notice is the skin, so remark- 
able for the very conspicuous changes of colour it under- 
goes. The chamzleon’s skin, like the skin of other 
animals, is furnished with very minute bags containing 
pigment. It is the presence of very many such bags con- 
taining a dark pigment which makes the negro's skin 
black. These pigmenC'bags are called " chromatophores,” 
and the chroma toph ores of the chameleon, unlike those 
of the negro, are contractile, and it 15 by the alternate 
contraction and expansion of chromatophores containing 
diflerent coloured pigments that the changes of colour 
which take place in the chain seleon’s skin appear to be 
effected. 

The chamxleon does not make at all a bad pet It is 
not only perfectly inoflenslve, but most gentle and not at 
all wild, while it forms an object very interesting to con- 
template. It needs to be kept warm and supplied with 
flies, mealworms, or other insects, and also with water, 
and with some branching shrub on which it may perch 
and climb. It is better to inclose the shrub in a glass case 
or cage, to prevent such accidents as happened to one of 
mine, which, being left alone and free, wandered to the 
fire-place, where it got beneath the grate, and so 
scorched its paws that it could no longer climb, and soon 
died 

Wonderful is the slowness with which the chamzleon 
ordinarily moves. When at rest it clings to the branches 
by Its four paws and prehensile tail. When it wishes to 
advance it only moves one limb at a time. Let us say it 
begins by moving the right fore-limb, It first, of course, 
unhooks that paw, and then, bending the elbow, slowly 
raises it and holds it suspended a certain time, moving it 
right and left, forwards and backwards, till it finds a suit- 
able foothold Then its pincer-hke fingers slowly and 
firmly grasp the new point of support, after which the left 
hind-limb performs a similar senes of movements ; then 
follows the left forc-limb, afterwards the right hind-limb, 
and finally the tail is unrolled, and then readjusted round 
some new sustaining object 

This is its ordinal y mode of progress, but it can sus- 
tain itself by its tail only, and when thus hanging may 
seek for fresh foothold by stretching in vanous mrections 
all its four limbs 

The chamzlcon 15 probably t)ie most thoroughly 
arboreal animal which exists Many creatures of different 
kinds which live in trees are furnished with a prehensile 
tail. This 15 the case, for example, with the most arboreal 
monkeys, such as the spider- and howling-monkeys. It 
is also the case with that most arboreal member of the 
raccoon family, the kinkajou, and with ihe most arboreal 
members of the porcupine family and of the opossum 
order. 

Arboreal animals ma> have their feet especially or- 
ganised for climbing, as is the case with monkeys and 
opossums, but they arc not such perfectly and exclusively 
climbing organs as are the chameleon’s feet. The sloths 
are animals the whole organisation of which is planned for 
tree-life, and their jipws are modified to serve almost 
exclusively for climbing, and their digits are also bound 
together by skin to the roots of the claws Moreover, in 
the sloths the wrist and ankle bones may more or less 
coalesce with the metacarpals and metatarsals, as in the 
chamxleon , nevertheless the sloth’s digits are not 
pincers, but hooks only, all the digits of each foot being 
Dound together in a single bundle. Moreover, admirable 
as is generally the arboreal organisation of the sloth, that 
animal is nevertheless devoid of a prehensile tail. 

In birds the arkle-bones coalesce with the metatarsals, 
and there is a certain resemblance between the feet of 
the climbing arboreal parrots and those of the chamsleon, 
{pT though tne parrot's toes are not bound together to the 
claws, they yet form a pair of pincers, two of them being 
turned in one direction and opposed to the other two 
Ypt the mode in which they are grouped is diflerent. for 
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m tbe parrot it is the first and fourth toes which are 
opposea to the second and third, instead of the first and 
second to the others. 

In remarkable contrast with the slowness of its limb- 
movements IS the quickness with which it can move its 
eyes, and above all its tongue. The chamaeieon lives 
largely upon flies, and at first sight it would seem im- 
possfUe that so apparently torpid and sluggish an animal 
should be able to reach and seize creatures not only 
active in their movements, but possessing the power of 
flight. At this season, when the chamxieon’s appetite is 
keen, it inay often be obseivcd when a fly has been 
introduced into its cage to move about with comparative 
celerity, attentively watching the fly's movements, now 
with one and now with the other eye. It sooner or later 
happens that the fly settles for a few seconds somewhere 
within half a foot’s distance of the charnzleon's bead. 
Then the chameleon’s mouth may be observed to open 
and the apex of the tongue to protrude In an instant it nab 
shut again and the fly has disappeared In fact the 
chameleon has spit out, as it were, its enormously exten- 
sible tongue upon the in 5 :ct, secured it by the viscid 
secretion with which the tongue is coated, and again 
withdrawn that organ together with the prey, but the 
whole has been effected with such amazing rapidity that 
4 he observer's eye cannot follow the movements of the 
reptile's tongue It is projected and withdrawn without 
^Lho slightest noise, but in the twinkling of an eye 

As 1 have said, it is this tongue which is as it were the 
centre of the Ghamjelcon's organisation, and this tongue- 
movement is the very essence of its existence, and is its 
whole rmson (VHre, Without it the animal's life would be 
impossible, while the very slowness and deliberation of 
Its other movements arc a gam, since they enable the 
chamxleon to advance upon its prey within shooting 
distance without alarming it 

[To be continued^ 


THE UNEXPLORED PARTS OF EUROPE 
AND ASIA 

U NDER this title M. Venou’; off lias uist published an 
interesting papei on those p.irls of Europe and Asia 
which remain yet unexplored It is not to be wondered at 
that the name of Europe should be among inconmletely 
explored parts of the world, as there are even m Europe 
consideraDle spaces, especially in the Ualkan peninsula 
and in North-Eastern Russia, which await scientific 
exploration The war of 1877-78 certainly afforded 
occasion for surveying and mapping wide spaces in Bul- 
garia and Eastern Roumclia. but the geography of Mace- 
donia, Epirus, and even ot Thessaly is far from being 
exact In Russia aU the northern provinces, from the 
Norwegian frontier to the Ural Mountains are only 
known superficially ; we know here only the coast and 
the three prmapal nvera — the Onega, the Dwina, and 
the Petchora. The great Samoyede tundra remains 
ouite unexplored. Notwithstanding several journeys in 
»e Northern Ural, this country is little known, and the 
interior of the great double island of Novaya Zemlya 
remains quite unknown, both affording, however, a 
very great interest, especially for geologists. As to the 
hydrographical exploration of the Kara Sea and of 
the Arctic Ocean north of Siberia, M Venoukoff does 
not give then much of importance, notwithstanding 
what he terms the pompous newspaper writing about 
the trade with Northern Siberia, and he thinks that 
there are on the Aiutic continent several places' far 
noiriiitCFesting for explovers For instance, Cbettanev- 
sk/iand N ordenskjolo's explorations have quite changed 
our ideas on the geography of chat land, twice as wide as 
France, which belongs to tbe basins of the Khatanga and 
of tho Anabara. It would be a rich field of explomtron 


for a bold traveller. The lands east from the Lena re- 
main quite unknown, and the northern slopes of the 
Stanovoi Mountains are still a tabula rasas the sources 
of the Indighirka, Kolyma, Omolon, Aniouy, and Ghijiga 
rivers were never visited by Europeans, and Wranwl 

S ed them only from hearsay. The land of toe 
chis IS better known, thanks to the work of the ex- 
plorers of the last century, to the recent Russian expe- 
ditions, and to Nordenskj bid's information ; but all our 
knowledge of this country ^ is far from being exact, 
and Europeans have never penetrated to the interior of 
the peninsula which separates the Arctic Ocean from the 
Pacific, and which promises to have a future as a meeting- 
point for the whalers, as well as for the trade in mammoth 
bones The land of the Koriaks is less attractive^ except 
for a naturalist As to Kamchatka, certainly It is pass- 
ably weU known, but what a mass of work remains to 
be done in mapping the west coast, preparing a map 
of the interior, studying the most interesting geology, 
botany, and ethnography of the peninsula ' Further 
south we see that the northern part of Sakhalin remains 
quite unexplored ; the Sikhota-alin Mountains are all 
but unknown ; and the regions between the Ussun 
and Sungari Rivers, the sources of the Nonni and 
Argoun Rivers promise very much to the naturalist and 
to the geographer who would study them The in- 
teresting peninsula of Corea will certainly be explored as 
soon as access to it is not forbidden to Europeans In 
the Chinese Empire there are spaces as wide as England 
which remain unexplored. As to Eastern and Northern 
Thibet we are not yet sure as to what is the true source 
of the Brahmaputra and of the Irawaddi, and what is the 
importance in the oiography of this land of the Kuen-Lun 
range The inaccessible deserts of Eastern Turkeatan are 
as deserving of exploration as Thibet, and the reaching 
of the sources of the Hoang-ho is one of the destderafa of 
geographical science The great desert of Gobi is 
passably well explored, but still there remains an im- 
portant problem : Does there exist, under the 42° and 
43° N lat , a chain of mountains which crosses the desert 
and unites the eastern Thian-Shan with the In-Shan 
Mountains ? In northern Mongolia there still remain 
unknown the highlands at the upper parts of the Selenga 
River. In China proper there is certainly no room foi 
geographical discoveries, but there remains ven" much 
to do as to astronomical determinations, and the sub 
stitution of a true picture of nature for the hypothetical 
chains of mountains which cover our maps. Useless 
to speak of what might be done with regard to the 
ethnography of Western and South-Western China. A 
most attractive exploration would be ccrtamly that of 
Indo-China in all directions, but it la to be feared that 
such an exploration will remain for a long time a simple 
dream, because of the political institutions of this terres- 
tnal paradise. But the exploration of Siam and Annani 
13 one of the most necessary geographical desiderata 
Without speaking of the Asiatic isrands, where so nauch 
remains to do, M. VenoukofT points out that British India 
IS certainly one of the best explored countries in the 
world, and that several parts of Europe are far behind 
India as to our geographical knowledge of them ; but it 
13 not the case as to those countries which are situated to 
the north-west of India. Afghanistan and Bekichiitan 
await explorers, cspeciaDy for certain, perbapa the most 
important, parts of them, as well as Southcni Turkestan 
and the land of the Turkomans, where so much remains 
to do. Khorassan and Western Persia are quite weH 
known, but Iran remains unknown; of course the ex- 
plontion of these deserts, as well as of those of the in- 
tenor of Arabia, would afford very great difficulties aad 
give comparatively few scientific results. But a thoroufijh 
geographical exploration of Armenia and of Asia Minor rs 
most desirable; and. to finish with Turkcyi M. Venoukoff 
asks if the Straits of the Hellespont and Bosphoou wiM 
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be aerioitflly explored as to the moat important question of 
the existence of an undercurrent in these straits 7 
As seen from this short sketch, there remains plenty of 
work for geographers and naturalists on our continent, 
and we may only express the wish that M Venoukoflf's 
idea of publishing a sketch of the ” Unknown Lands," 
with a summary of the most important questions with 
regard to them, were executed on a larger scale, and that 
such a compendium were put into the hands of e\fery 
young geographer. 


NOTES 

We heartily commend to the attention 0/ our readers the 
announcement of the RoIIobIod Memorial Committee, to be 
found m our advertising pages. 

The Scottish Zoological Laboratory^ which last year supplied 
Mr. G. J Romanes and Prof Ewart with the material for their 
researchea on Echmodermata, published in theCroonian Lecture, 

II this year to be placed at Oban, ThoBe who intend to avail 
themselves of the advantogCR held out by this institution for the 
purposes of original work, are rcqucfated to communicate with 
Prof, Ewart, the University, Aberdeen. 

The accommodation for anatomical v, ork at the Prosector^b 
rooms in the Zoological Society’s Gardens, which hai hitherto 
been somewhat limited, has latily been increased by the erection 
of three new working-rooms, intended for the use of students. 
These rooms are now Aniahed, and are at present tenanted by a 
small Long- Vacation clBbis from Cambridge, who, under the 
Bupcrintendence of Mr T. T Lister, the Demonstrator of Com 
parative Anatomy m that Umvernty, are studying practically 
the anatomy of the MamHutha on the abundant mateiial in that 
group provided by the Society’s Menagerie. The cU'>‘i i it may 
be remarked, includes two lady students from New nham College. 

It 18 to be hoped that when this class concludes it*! labours at the 
end of the month, other students may be found disposed to profit I 
by the new facilities for work aiTordet.! them by the Zoological 
Society, and that thus the expense incurred in the erection of 
these new rooms may be fully justified by the increased scientific 
results reaped in the Regent's Park from the superabundant 
materul at the disposal of Mr. Forbes. 

The honour of Knighthood has been conferred upon Mr. 
F. J. Bramwell, C.E , F.R S , for hu services to technical 
education. 

Tux German Emperor has conferred on Dr. Schhemann the 
Pwuaiaa Order of the Crown of the Second Class 

The death is announced, at the age of seventy-seven, of Mr. 
Hewett Cottrell Watson, the well known English botanist 

Dr. Ferdinand Keller, the well known Swiss archxologist, 
died at Zurich on July 2 1, in Ills eighty-first year Dr Keller had 
a decided taste for Bcience in his youth, and shortly after leaving 
the UMTonity went to Paris, where he spent some time in the 
study of natural history. In 1832 he discoTered a number of 
CMric gnve-mounds on the Burghdhir, a circnmstence that led 
fonnilion of the nationnl Swiss Antlquanen Society. Of 
thlr Keller was named president, a posilKm that he occupied for 
many yean. The first work of the loeiety wa* the euploratien 
of the Burgholzll ; and other sunilai rescarchei, which ihnw 
much light on the primeval history of Switzerland, were undei^ 
taken. In 1837 began the publication of the Society's 
/HMHtcafkwSj thirty volumes of which were wholly lUustratod^ 
and almoBt wholly written, by the*’tw«ident. In 1853 he 
opened the series of researches bto dm origin of SwIbs loke- 
dwelltngi which have made hti name 10 widely known, and 
revcelud the way of life, in Its mlhutest deUils, of a race of 
■en whose mere emitence had hardly bcfbrt been inspected. 
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Between l86o and 1864 Dr, Keller gave to the world the raMilti 
of hli iQveatigation of the Roman axitiquitiei of eastern Switzer- 
land. He wrote or edited further a history of the Abbey of 
Zuneb, of the btiob of Zurich, and sundry miscellaneous papers 
relatmg to hfe and culture in the middle ages. Until past hiB 
eighty- first year Dr, Keller continued to be an active and ener^ 
getic member of the society which he had founded. 

The thirty-fourth <;unimer meeting of the Institution of 
Mechanical Engineers uas oj^eued on luesday m Newcastle-on. 
Tyne, this being the third vi!>it of the Institution to that town. 
The chair was occupied by the president, Mr Edward A. 
Cowper The president, after some remarks on foreign competi 
tion, gave a statement of llic result of the progress of mechanical 
engineering during the past twelve years, and expressed the hope 
that the latter part of the present century would be marked not 
only by small improvements, but by many substantial inventions 
for the gnud of mankind Mr, I Lowthian Bell read an ex- 
haubtive paper on the Tyne as connected with the history of 
engineering, and a paper by Mr. h C. Marihall of Nawotstle, 
on the progress and development of the manue engine, wa» 
nJMn read. 

The Sydney Mud brings U3 the welcome news that the Biolo- 
gical Station h.is been fairly establisbeil at Watson’s Bay, under 
\ c direction of the well-known Russian naturalist, Dr. Miklucho 
Maclay Durinv the last two years Mr, Maclay has been endea 
vounng to establish a zoological slation in the neighbourhood of 
Sydney Being ^^econded in his efiorts by the Royal and Lu^ 
nean Socielics of Victoria and by the Royal Society of New 
South Wales, he has obtained from the Government an eligible 
site at Watson’s Bay, most appropriate for the purpose. The 
station is situated on the shallow biu»in of Port Jackson, and 
close to the deep water of the Pacific, with large freshwater 
bwamps and lagoons in the immediate neighbourhood, and a vast 
tract' of wild forest country to the north, which probably wiU 
remain for a long time to come m its primitive wildness The 
communication between Watson’s Bay and Sydney by steamer 
being frequent and rapid (half an hour), the scientific work at 
the station will be greatly facilitated by the museums, gardens, 
and libraries of Sydney The expenses for the budding are 
estimated at 600/ , and will be covered by the sum of 300/ 
already allowed by Government and by the rabftcnption«, whilst 
the yearly expenses will probably be covered by annual grants 
of the Linncan and Royal Societies of Victoria and of New 
South Wales The building, which stands on a slight eminenoe 
nveriojking Camp Cove, with lovely views from tho bakonice 
on all the four sides, has been constracted to suit the re- 
quirements of a biological laboratory, It has five work-rooms, 
two bed-room^, a bath-room, and a room for stores, plenty 
of light being provided for the work-rooms which ore fiAeen 
feet by twelve feet each and twelve feet high. The partitionii 
between each set of rooms arc constructed of btoddlng and 
double-lined, the space being filled with sawduat Ibr the preven- 
tion of noise. The tnStees are quite satisfied wilh the buldiog ; 
even upon so hwiible a scale m the present, it promisee to 
give very good results. It may be hoped that the institution 
will become a bond of union between nil those in AnitiuHa who 
are interested in biological research. As to the expeotad 
results we can bat repeal M. Maclay 's words . ’* Next after the 
tropics (which are the richest in animal Lfe) the widest field 
, oficred to the investigator of nature, and conseqaently the most 
suitable region for (he establishment of loologioal lUtiou, u 
Aiutnha, with a fauna so lotereaing, so importenL and. so rar 
(him being suffiGUnU)Lkiiown, e^ieciaHy an TOgvda anatomy end 
, embryology," 

Prof. C. V. Riley, chief of the U.S. Entomological Com- 
missloD, has accepted the position of Entomologut to' the 
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DeputmflDt of A^ncultim, irhich hu been tendered him the 
nev CommiiBioner, Dr. Geo. B. Loring, The eppointmeDt ii 
to take effect on Angnit i, It will be remembered that, owing to 
diflbrenoei with the ndiing Commusioiier of Agricnlture, Prof. 
Riley reiigncd ^hla wme poiitlon two yean ago, and we undcr- 
itand that he acoepti it again at a salary less than that which the 
Members of the Entomological Commission get, because hii rein- 
itatement has been bo generally demanded by Bcienlihc and agrr 
cultural aaaodations, and because there is a near prospect, under 
the new admmlstration, of the department being enlarged in 
Boope and luefulneas. Prof. J. H. Comstock, the retiring ento- 
mologut, was formerly an assistant under Prof. Riley, and will 
continne his connection with the department, pnrsoing the special 
work on the Coccids, which he has more particularly been 
engaged m. The reappointment of Prof. Riley will meet with 
approval not only m America, but here, where 'he has many 
riends and his work u well known and appreciated. 

Thi opening of the Exhibition of Electricity at Fani has been 
postponed as we anticipated, The ceremony will take place on 
August II, and numerous speeches will be delivered by the 
public authorities The electrical railway is being constructed 
from tha Place de la Concorde to the Porte de I'Est of the Palais 
de ITndustne. The posts required for supporting the copper 
wire required are attracting considerable public notice. 

The steamer Travaiilmr of the French Navy is now engaged 
m the Mediterranean Sea for dredging purposes, with a regular 
staff of sdenlific workers on board. 

One of the nsults m Paris of the advent of two comets has 
been to infuse life into the popular Trocadero Observatory, 
which u visited by a large number of member^, and where a 
course of lectures on several astronomical subjects is going on. 

The seventh annual conference of the Cryptogamic Society of 
Scotland will commence at Salcn, Island of Mull, on Tuesday, 
August JO, iB8i. 

The arrangements connected with the unveiling of the statne 
of Harvey at Folkestone on Saturday next, August 6, by Prof. 
Owen, are now nearly completed. It is expected that there will 
be a large coocourse of doctors and others on the occasion. A 
small bust of the much-admired head of the statue is now on 
view in the western gallery of the Sanitary Exhibition at South 
Kensington, and can be had either in terra-cotta or imitation 
bronze, A reduction of the whole statue is also contemplated 
by the sculptor, Mr, A. B Joy, and will be completed if a 
sufficient number of subscribers should order it. 

In a GazttU covering 250 pages have been published the new 
Statutes which have been promulgated by the University of 
Oxford Commissj oners. 

We have received Anikoft/s Pkttiographtc BulUHn (New 
York) for June, containing an enlarged copy of Dr. Henry 
Draper's photograph of the nebula in Orion. The enlargement 
shows we have very little to hope for in this direction, still the 
result is a tour di force which reflects credit on Dr, Draper. 
The same number contains an excellent photograph of the Doctor 
himself, 

Wi regret to learn that the Committee, fonned more than 
twelve months ago, to raise and present to Dr. William Fair, 
C.B., F.R.S., a testimonial on his retirement from the public 
service, have only succeeded in obtaining 930/. This sum has 
been temporarily Invested in the namei of trustees ; and, disap- 
pointed as tha Committee feel at the comparatively mall sucoesi 
of their efforts, they have decided to close the fund so i2on u 
they are able to obtain the small balance no« required to ralia 
Ihi amount of the tcatlmonial to 1000/, We trust there will at 


least be no difficult in obtaining the small sum itiU required to 
complete the teatimonioL 

Philqlooistb will be glad to learn that Prof, G. Beltrame’s 
valuable papers on the Denka language have at last been pub- 
lished in full. They occupy the whole of the current volume of 
the Italian Geograp^cal Sodety's Memoirs^ and consist of three 
parts, a very complete grammar, an Italian-Denka and a 
Denka- Italian vocabulary, tha fonner of nearly 4000, the latter 
of 2000 words. The grammar had already appeared in previous 
bulletins of the society ; but these are now mostly out of print, 
and in any cose the directors rightly considered that itudenU 
would find it convenient to have all the documents collectad m 
one volume. The Denka is one of the most widespread as well 
os one of the most interesting of all the Negro tongues current 
ID the White Nile region, being spoken with great uniformity by 
all the tnbes between 5”- 12” N. along the main stream and its 
tribuUnes, who are collectively known to the Arabs as the 
Denka nation, but who call themselves a derivative form of 
Jan = race, people. They he mainly between the Nu£r and 
Shillfiks on the north, and the powerful Bari nation on the 
south, stretching westwards as far as Dar-Fertit, and south- 
westwards to the Nyam-Nyam country. There are altogether 
twenty-five chief tribes, but the common speech presents scarcely 
any dialectic variety except amongst the Shir m the extreme 
south, and amongst the Abuyo and others in the Sobat valley, 
The language itself is quite distinct from any of the other Upper 
Nilotic idioms, and is characterised by remarkable regularity and 
clearness in its structure. It is entirely destitute af grammatical 
endings, and most of the words are monosyllabic. Prof. 
Beltrame belongs to a somewhat obsolete school of pbliologuts ; 
hence still speaks of six cases, moods, and other verbal forms. 
But it 11 sufficiently evident from his otherwise lucid exposition, 
and especially from his copious example^ that there are neither 
co&es, moods, tenses, nor, strictly speaking, verbs at all in the 
language. It need scarcely be remarked that the Denka has 
nothing m common either with Galla, Kl-Ganda, or other 
members of the surrounding Hamitic and Bantu linguistic 
families. It forms one of the numerous independent groups 
that have been developed during the course of ages amongst the 
true negro tribes of Sudan and the Upper Nile Valley. Prof. 
Deltrame’s papers must be regarded as a valuable addition to our 
knowledge of Afi lean forms of speech, and will prove of per- 
manent value when the time comes for a more exhaustive study 
of ibis ethnical domaiu. 

The International Pharmaceutical Conference is holding its 
meetings in London during the present week ; one 'of the quei- 
tions engaging its attention is an International Phormacopceja, 
the desirability of which u generally admitted. 

A SLIGHT shock of earthquake |was felt at Bangor, Maine, 
U S., on July 31, 

At the last meeting of the Natural History Class of the Uni- 
versity of Edinlurgh, held on Monday, July 25, an illuminated 
address was presented to Prof. Alleyne Nicholson, of St. 
Andrews, who has been lecturing on behalf of Sir Wyville 
Thompson for the past three sessions. The address was signed 
by about 500 of the students who have attended Prof. Nlchol- 
son'i lectures during the post three years. 

Shortly before midnight on July 20 a splendid meteor wbj 
observed at Munich. It resembled a fiery ball of 30 centi- 
metres diameter, and it passed slowly from south to north in an 
almost horizontal direction. 

At the distance of twenty-seven miles north-east from Fadang 
(on the western ooait of Sumatra) and some fifteen nules east 
from Lake Singkaroh, we find a high land very similar to the 
Saxon highlands, and reaching a height of 2400 feet above 


August 4i 1881] 


A/ATURE 


3*5 


the itt-level, the hilU of which are formed of laDdatonea which 
cootftin inuDCiue coal-fieldi. According to a descnption of themj 
jiut publUhed by D. D. Veth in the Zkmixikt (kographuche 
Biaittr, these coal-ficlda may contain altogether no leu than 300 
millions of tone of good coal. The northerHj or Parambahan 
part of them contains two main beds of coalp having an average 
thiokneu of thirty-three feet and occupying a surface of about 
three square kilometres, that is, about ao millions of tons of 
good cool ; bat the rocks are rather disturbed, and therefore the 
extraction of coal would be difhcult. The mlddlr, or Smgalut 
part, situated on the nght bank of the Ombdin River, contains 
about 80 millioni of tons of coal, and consists of seven thin beds 
of coal, which have altogether an average thickneu of 16 feet, 
But the best coal-field is the southern, or Sungei- Dorian part, 
situated on the left bank of the OmbilUi River, which contains 
about 200 mdlions of tons of good coal. The beds of coal are 
three, having a thickness of 20, 7, and 7 feet, separated from 
one another by sheets of sandstone 50 to 70 feet thick. As to 
the quality of the coal, thirteen Lons having been extracted 
and brought to Fadnng, it was found that as fuel for steam 
cngi es this coal ii not below that of Cardiff or Newcastle, but 
that it would not be as good as these two in the production of 
lighting gas or for iron furnaces. As to the transport of this 
coal to the sca-coast, U would necessitate the conatruction of a 
railway 65 or even 100 miles long. 

The VAuzlg Naiur/orscAffid^ GMllschaft, which numbers now 
no less than 398 members, hna just issued a new volume of its 
Procttdtngs (new series, vol. v., fascicules i and 2). It contains, 
besides the minutes of meetings of the Anthropological, Physi- 
cal, Giemical, and Medical Sections, much valuable information, 
eapecially os to the botany and zoology of Prussia, The pikt di 
resistance of this volume is an essay at a topographical flora of 
West Prussia, by H. von Klinggracff, being a risumi of the 
author's own researches and of what is known on the flora of this 
province. The author finds that there are in this province no 
less than 1218 species of Phanerogams, 44 species of cellular 
Cryptogams, 363 species of mosses, 18 of Characcsc, and 276 
species of lichens, and he takes into account only the true in- 
habitants of the province. As to the lower Cryptogams, the 
figures are but provisional ones, as the olgs and mushrooms 
of the province are but Incompletely known. We notice al^o Jn 
this volume papers on the freshwater molluacs of the neighbour- 
hoods of Danzig, by E. Schumann , on the Ichneumonidi of 
Western and Eaitem Fmsiia, by C. Dnschke ; the Reports on 
the third meeting of the Botanical and Zoological Society of 
Western Pmasla, contamlng a series of catalogues of plants found 
during botanical excunioni ; an interesting paper by C. Bnschke, 
which deals with a rather neglected question, namely, with the 
Phytophags which the author has observed and cultivated In the 
neighbourhood of Danzig ; a paper on the bronse-baiin of Stem- 
wage, by Dr. Frollng ; and on the Cenoman fossUs which are 
found in the diluvium near Danzig, by Dr. Kiezow, 

The St. Fetersbuig Naturalist's Society intend to offer varioui 
prizes for botanical papers, and to couple with them the name 
of the late Dr. Schleiden, who was a member of the St. Peters- 
burg Academy and Russian State counsellor. 

On July 21 the meeting of Polish Naturallits and Physicians 
took place at Cracow. Some 5^ members attended the 
meeting. 

According to the latest Investigations the Pkyiloxeree vosta- 
trix has spread enormously upon the peninsula of Istria, pat. 
ticularly in the ndghbourhood of Pirano. The plague thiwens 
to mfect'the vineyards of the Kant, of Frlanl, and of Gamlola; 

Wi learn from 1 drcular, isiocd by the Dlreetor of the SU 
Fetenburg Central Physical Obscmtoiy, that all the Arctic 


meteorological stations will soon be opened, and that about the 
autumn of 1882 we will have observations from these stations 
for a whole year. The following, wc may remmd our readers, 
are the itations to be established .—At Upcrnivik, by Denmark , 
in Northern Finninarken, by Norway , ou the Jan Msyen Island, 
and, if possible, on the western coast of Gronland, ^ Austno- 
Hungaiy , on Spitsbergen, by Sweden , on Noviya-Zemlya 
(already opened a year ago) and at the mouth of Lena River, by 
Russu ; on Point Barrow and in Lady Franklin’s Bay, by the 
United States, Sites have already been taken by the Umted 
States and Norway to open new stations It is to be hoped that 
meteorological stations will be opened, according to the wish of 
the International Conference at Bern, also in Anlarctic regions, 
namely, on South Georgia, by Germany, and at Cape Horn, by 
France ; whilst the Netherlands expect to establish a atatmn 
further in the Arctic region, namely, at Dickson Haven 111 
Sibena The International Conference which will be opened at 
St. Petersburg will establish the method of observation to be 
adopted at all these stations 

An International Exhibition is planned for 1883 at Shanghai 

The additions to the Zoological Society’s Gardens dunng the 
past week include two Common Marmosets {Hapale jacchus) 
from South-East Brazil, presented by the Lord W G. Cecil . 
two Common Squirrels vulgaris)^ British, pro ented by 

Mr. C. B. Barber , a Laughing Kingfisher {Daceh giganiea) 
from Australia, presented by Mr. Douglas ; two Common Jays 
(Garru/us g/andartus), Bntish, presented by Mr. Arthur F, 
Abllay ; a Common Cuckoo (Cucu/ui British, pre- 

sented by Mr. Harry Momsson, a Surucucu Snake [^Lachesis 
mutui) from Pernambuco, presented by Mr. C A. Craven , two 
Common Boas {Boa constrictor) from South America, presented 
by Mr. G. H. Hawtayne , a Common Adder [l^ipera Ifcrus), 
British, presented by Mr. J Snow ; two Blossom-headed Parra, 
keets {PaltEOmis cyanocephalus) From India, four Common 
Widgeons (Mareca penclopc), an Osprey {Pandwn haliatus)^ 
European, purchased , a Guinea Baboon {Cynocephalns sphinx) 
from West Africa, received in exchinge. Amongst the additions 
to the Iniectanam during the same time are Imagos of Antheraa 
yama-maij bred lirom eggs, and larvx of the Lobster Moth 
{Stauropus Jdgi)^ Pebble and Swallow Prominent Moths {Nbto* 
donta Busac and dicteea) and Purple Thorn Moth {Sdmia i//us- 
trana) Numerous Ant-Lions {Myrmelto /ormicartus) are also 
now emerging in the perfect state from their borrows m the 
sand. 


SOLAR PHYSICS— THE CHEMISTRY OF THE 
SUN^ 

^^HAT then ue those precise difficulties to which reference 
** has been mode 7 

The number of them Is considerable, and they have arisen 
from careful study extending over many different fields of work. 

I. We most conlemently begin by noticing those suggcstMl 
in the work of comparing the lines of the different demen- 
taiy bodies with the Fraunhofenan lines, work done chiefly 
by Kirchhoff, Angstrom, ThaRn and others Kirchhoff was 
not long before be found that to sav that each substance had 
a ipectnim entirely and specially belonging to that parllcular 
lubstoiioe was not true. He says,* If we compare the spectra 
of the different metals with each other, several of the bright 
lines appear to coincide," Now Kirchhoff was working with 
Bunsen is bis collaborateur, and therefore this was not said 
lighllvi Bi we may imagine. Similarly Angstrdm, who wa> 
working with the assistance of the Professor of Chemistry at 
Upsols, was driven to exactly the same conclusion. He says *— 

■ Lsduics la the Coorw oa Solar Pbyiici at South Kamlngtoa (see p 150). 
Rsnied fiwn ihorthand aatH Gontiauod fnm p. 301 
* ' Rastorchti on tha Salu Spactrum " Roicoa'i Innilailoa Port I- 
p 10 3 " Racharchai luf la Spectra SoUira," p 36 
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1 tmiUi Ui iranb-»**Or all Ac bodtei iron fau oirUinljr pM- 
duoad the greater niuBfaH' d linei ia the aoUr fipectniin. Some 
of these lecm to be common with those of CAlcium ** Thalin 
earned on thu work, and If one coi^arcs the magnlRcent 
tablef, whkh We owe to hii nothing Am and Industry, one Is 
perfectly istoniehed to find the homber of eolnoidencm whidi he 
Das so ciRfiillj tabukted. 

0. There was another hind of work, a newer kind of work, 
golimwn, Observers began to give particular attention to the 
Dii^ lines of flames, and the lines thickened in f^pots. And 
here I tthy limh toy self to the general statement that the diver- 

r ce between the spemra of the different Gnbatuicefl n obaerred 
the sen and in our laboimtoriaa was very much Intensified as 
facts were accumulated. Vcjy many of the lines observed m 
flames were lines with no teitestrial equivalents, and the spot- 
■pcctriun often contained lines much thicken^, which were 
either not represented at all, or only feebly among Aie Frenn- 
hofer lines. 

3, Kclit, among all the metalloida known to chomiits only one 
of them — or one substance classed as aucfa| hydrogei^was present 
la the solar atmosphere, and that in overwhelming quantity ; 
whereas the eflorts of Angstrom, KirchhofT, and others could not 
trace such substances as oxygeoj chlorine, silicon and other 
common metaOqidal constituents of the earth’s crust, 

i|. Then again, the layer which was produced by what was 
Uken to be gaseous magnesium round the sun, a layer indicated 
br the brightest mem^r of the d group, was always higlUr — 
always gave ui longer lines — than that other layer which was 
brought under our ken by the bright line D seen in the spectrum 
Of sodium. 

Here was a distinct inverwan of the chemical order. The 


aloaic weight of sodium being aji end of msgneslnm beiqg 2^ 
the sodium ought to have been higher than the magnesium ) bnt 
the contrary was the fact, and that fact still remains ifttr twchn 
years of oteervatkm. 

5, As the work of tabuiodag Ae lias went on, aad the WM 
oomplsa ontpounagi of vapours from Ae lun^s Interior were 
studied, it WBS found Aat the lines of iron, calcium, and so forth 
revealed to ub were by no means the brightest lines — ^by no meam 
the most Important, or most prominent Hnest but uecs ^bldi 


the most Important, or most prominent Hnest bat uecs ^bldi 
really we hici very great difficulty In TecognMng as cbatact« 1 iA: 
of any particular bpectrwm. Ihcne they ovtoioly were, kowavar, 
mappra as veiy fine lines fay the most ladnstrioas obaervers 
Slmdarly with the spots, there was an absolute inversion of the 
thickneu of the line^ of any one substance in the spot. Surely 
there was a great screw loom here. 

6. Closely allied to these observattoii wa bad anoAer Mtnor- 
dtoaty Titit >Ve could quite asHfentand vAy in a spot the Aonge 
of refrangibility of the magnesium liaes when Acre was a 
storm going on in the sun Aould be dUferent from Ae change 
of refrangibility of, say, the iron lines. The nalural explana- 
tion wa«i, of course, this . you have Ac magnesiam gas gon^ 
at one rate, the iron gas going at another rate, and that a 
all there is to be said about it. But U was aoon found that tbe 
dilltenoes which could be sharply seen befween the ipactrum of 
a particuiar moss of magnesium vapour and a particular moss of 
iron vapour extended to the iron vapour itself. There were 
just as many variations In the refrangioiUly of the lines of iron 
Itself, for instance, os there were between the lines of inin 
and oAer substances : that is to nay, we had m the one case 
magillilum going at one rate and iron going At another rate j but 
when we came to deal with the iron lines alone we found one 
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iron Ime told us the Iron vapour was going at one rate, and 
another iron line told us that same iron vapour was going at 
another rate. It .will be seen nt once that ihcrc w as a great 
difficulty in that, 

7 . Fur Air, The lines on which these ob"er vat ions of the 
relative motions of the vapour depended were found to go in 
sets. In a spot, for instance, w*e would generally fcc movement 
Indicated by one set of iron Imes, whereas in a promineDoe w e 
would always see a different set — a set in a diflcreat part of the 
spectrum litogether— regiitcriug this movement for us. Here 
again was oonsideraUe food for thought. 

That was stated very roundly a good maay yean ag&— In 18691 
1 win read what was Aen wriitoa on Ais SiAjeal 3^ **AU«alions 
of wavf-lengA have beeq defected in the soAiidii magnesiumi 
and iron Inei of Ae spot's spectrum. In Ae ease of the last 
lubstancc the lines m which Ae alteration was detected were 
not those observed whoi iron, if we accept them to be due to 
iron alone, is ejetfed lato the chromosphere^” 

That cavetf vrlA reg^ to iron arose from the fact that of Ae , 
460 lines recorded by KlrchholT in 1869 only three lines of iron ’ 
had been seen bright in Ae solar prominence^. 1 

®- Then came a point whidi has been very slightly alluded to 
■irt“y-How oane it that the total Aemical composition of this 
Atoospbm of the sun, which we were taught to look upon as 
tM exemplar of whai must have once happened to our own 
juanst, varied 10 enormously from Ae composition of the crust 
or oar ear A P No oxygen in It, no lUicon, no fluorine j whereas 
wvigetabndMae of tftaDlnm, nickel, and to on. It was difficult 

* Rruc Roy. Boc., vol vrOl p 74. 


to imagine a stronger diflerenae to eaist between any two names 
of matter than the chemical conWilutkm of Ae moaadeuent 
sun, and of the earth, u hich is now coohng 

9. There was still another point ofvleW Toy loOn fented 
upsn solar ob*mTcn by Ae magnificent Fuceen wklA bed 
utended the labomv of Dr Heggiea, Seochi, aed other obeerrers 
« recorAng the epeotra of stare It was a meat ioterestng 
, inquiry nalurolly to see wheAer Ae stars gave spectra quite like 
eaA other, and if it should happen that they did not mve spectra 
like each oAer, then Ae points of dlfreicnce would oe rare to 
give us some excellent working suggestians. 

Now what are the facts? liere are three typical stellar 
vpectra iPig. whlA Aow w nt onec that there is t 'very 

oonsidenble d rifc i c eo a In the pfaenoraena, Zn Ae eppa port 
oi Ais diegtam we beee a tear remankabie for tbe fewMM of 
lines in its spectnim. From one end of Ae spedrum to Ae 
other there are not above half a-dozen prominent lines In 
the next part htrwever we have a alar which 11 remarkably 
like our own sun, boA as regards tbe number of lines and their 
arrangement In the lower part of the diagram, on Ae oAer 
hand, we have a star in which we get fluUngs instead of Ihia | 
10 that we ^te not only a diflcrence of degree, but a fuadhinentB] 
spectroscopic diflhNnce of kind. Now Aere \i a drcumilaiice 
connected wiA that first star with Ae simple spectrum very 
striking to any one In the habit of observing At luh, and It Is 
this I Aom ifnes •HsIUe hi the iter, whteh, M H ite w bered, 
had been independently determined tp be hotter than our sun, 
■re precisely Aoie lines, and none other, wnUh we see blight 
on the disk of the siin Itwif. I have ottphaelied Ae feet nut 
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wt htfre iiwiipwMiMi evidnot tbit the«tir ^tb tcij few lim la 
Intttr tfan mt ba. It ii abo cltw that the other Btar with the 
ihited ipectniin n a star nmeh cooler thaw owr nan, becawBe it 
WHene of thoM iwd stan, the hght of which b exceedingly 
feeble, which, on grottnde faidependeat altogether ofspectroBCopic 
ceManoe, an npjxwed to be itari in the bat stage of vuible 
ooolim, i 

So SMch then for some of the oarficr ohurvationB on the coin- 
chfenot of mttallle Unea in the eon, with obeervationa on tbe 
hue tlirmacWea In diffennt portions w the sen's atmosphere. 

la We now come to aaouer part of the work where we also 
find dHRcnlnes. Ang^Mm, In that exceedlDgly important memoir 


which wccompaides hia Atlas, states: ^ *'IntiiCRaaliig succeulvely 
the tempaatnre I hare found that the lines of the ipe^tfu vary In 
intensity in an casceednigly complicated way, and consequently 
new lines even may present themselves if the temperature ii 
raised sufficiently high.” KirchhoiT, on his part, ha 4 l seen |Ae- 
nomena very sii^ar to those thus touched i^on by Angstrom, 
but his explanation was a different one. He did not agree that 
the tempcriUure upon which Angstrom laid such strong stfcii 
was really the cause at work. He attributed those dianges 
rather to the mass and the thickness of the vapours ezpeTimented 
upon — nay, he went further : at a time when scarcely any facb 
were at hu command he broached a Gunaus tlieorcm which went 



Fio. li ’-"Ihc blue end Vf the Hpecirmii cfC calaum onder differeui caiidiiions 1 Calciuin cambiaod mb cblonae (CaCIJ When tha itmfMimiiin 11 lov, 
tbe Gompciind Kolwale vibniai u a whole, the epectniia ii at the red cn^ end no lines uF calcium are leeu 3 The line of the metal lean when 
iha oompound aokcude li diMOCialed to ■ ilifht aKtenc with an induced current 3 The iiwctrum of metallic calcium m the electnc an with a imall 
number of celli. 4 The same when the number of celli u tncraaied 5 Tha specuum when a txal and small Jar ire enployed. Ci The rpecinim 
whan a larxe coll and larfe Jar are used. 7. The abiorplion of the ciIcuib vapour la ibe ma 


to prove this ; and yet what had Kirchhoff himself done ? how had 
he tnvened his own theory? He states that his obeervationi 
were made by means of a coil using iron poles one mlUimetre in 
thickness Now the Ihickiiess of a short spark taken from iron 
poles one millimetre in thteknem would probably be two milli- 
metre*. Next Kirchhoff allocated the region wWe the absorp^ 
lion whldi produces the revenal of the iron lines took place at a 
ODiifidenble height hi the atmosphere of the sun, and he 
expected the atmosphere of the sun to be an enormons mass 
represented by the old drawings of coronas, so that on KirchhofT's 
view the thfcknesB Of the iron vapour which reversed the iron 


spectrum must have beefl, at a moderate eshmabe, iglooo 
and yet he said that the apectrun of that, and of the hghtci*^ 
by the coil were absolutely identical , that u to lay, that the fait 
was Ihit the vanabon of thiokne*s from two mlUimetres to 
10^000 miles made no ditlcience, That was on the one hind ; on 
the other hand be gave us hta tlu§rimj showing that a dight 
variation of thickness would produce all the changoa which 
Anntrom and others had oiMerved wp to that thna^ ud Whfefe 
we have observed nnese id much greater enimber. 

A diagram (Figi aS) will show the soft of thimgai to wfaiA 
Angstrom referred, changes which have been observed by uveiy 
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new wolhK who ta taken np the «ub)ect. It repreamts 
the VBiMboDi whkh take place In the epertr iw i of cakiuni in 
the photagraphia region. At a particalw temperature we get 
a BpeetTM w caldm which eoataina no hnu whatever In me 
bloB, bat when we Increase that toflMratore^tfae t e mpe w tnre 
of a Benam huraar is sometlmeB ndfiufeul Id pcoinoi It— we get 
n hm In the blue. When we pms fiom a Bi»en banrer to an 
•Iwftiic lamp we get thla bine line Inteuslfiad and revened, and 
At the MBN dne wa get two new lines In the violet. Using a 
^ higher temperAtwe in the arob wa thin tha Uua llne^ and at 
Iha expense of that line, so to ip^, wa tUefeea the two in the 


violet, 10 that ifee latter eqnal the Uae hse in thiskaaM and 
latenalty. Failing lo a 'laige mdoction coii wilh a iBiaU |ar ew 
make the videt bwes very much more promineatp ond nsiqg a 
larger indnotion omI and the laigeit yw we M gt^ we paaclicallg 
abolish the blue Uiw and get the violet Imes olona. Now wa 
have simply prediiced these effects by vaiykig thn kwnpwat***^ 
and this dispam enables me lo point out one of the things w 
which refcrwice will have to be made lubaaquantly. The chkk- 
nesMi of the oalcram lines in tha ipacluim of toe Bn are aM 
given. The two linti in tha winlet avenally H naid Km The 
* * ' RKhmha lur h SpeoWa Solsha." pp< sBi 39- 
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Other line — the lU'Important one at low temperatures — U feeble 
and unimportant. So that both on the lolar evidence and on the 
evidence of all theie spectra, whatever the explanation maj be, 
there is the undoabted fact that fundamental changes of intensity 
in the lines are produced by some cause or other, and if Kirch- 
hofTs statemoit about the matching of lines ii true for one tem- 
perature It is false for all the others. 

II. In my refvence to stellar .spectra I mentioned the word 

fluted" spectrum. Before Kuchhoff had published liu first 
paper two very eminent Germans — Flucher and Hittorf — were 
working at spectrum analysis at Bonn, and they found that in 
the case of a great many simple substances what are called fluted 
spectra were to be observed as well as line spectra. 

^e accompanying diagram (Fig. 29) of the fluted spectrum 
of iodine will show the mSerence between these fluted spectra 
and the line spectra, on which we have been exclusively occupied 
up to the present. 

We observe that the chief novelty u an absolute rhythm m the 
spectrum ; instead of lines irregularly distributea over the 
spectrum, we have groups which are beautifully rhythmic in 
their structure. The next diagram (Fig, 30) shows ns the radia- 
tion spectrum of ^ particular molecular grcniping of carbon vapour, 
that also is beautifully rhythmic ; the rhytlun of each of the 
elementary flu tings exactly resembling that of the iodine. 

These ubeervations were among the flrat to suggest the ides 
that the same chemical element could have two completely dis- 
tinct Epectra, They were eminently suggestive, for if two, why 
not many ? 

In my reference to the long and short " method of observa- 
tion I stated that it enabled us to note what happens when a 
known compound body is decomposed . W ith ordinary compounds, 
such ai chloride of calcium aud so on, one can watch the preGi^e 
moment at which the compound is broken up— when the calcium 
begms to come out, and ue can then determine the relative 
amount of dissociation by the number and thickness of the lines 
of calcium which are produced. Similarly with regard to theie 
flutlngs we can take lodme vapour, which gives us this fluted 
spectrum, aod we can then increase the temperature suddenly, so 
tW we Qo longer get the fluted spectrum at all, or we may increase 
It so geutly that thelmes of Iodine come out one by one m exactly 
the sanm way that the hues of calcium came out from the chloride 
of calcium. We end by destroying the compound of calcmm 
la the one case, and by destroying the fluted spectrum in the 
other leaving, os the result in both cases, the bright lines of the 
constituents — in the one cose calcium and chlorine , in the other 
case iodine itself. I have by no means exhausted ihe list of 
diiiiculliei which were gradually presented to us when we consi- 
dered that both in the sun and in our laboratories spectrum 
tnalyiu brought before us the results of unique, absolutely 
similar "chemical atoms." Not only were there differences, 
but the differences worked lu difocnt ways, whether we passed 
from low to high temperatures in laboratory work, or from the 
general ipectnun or the flame spectrum in the sun. 

But 1 have aaid enough for my present purpose ; details on 
the points 1 have refemd to and on others must be gone Into 
aflerwards. 

How then wu one to attempt to mpple with these dlffioul- 
tlei 7 Wu It the time to found new theories ? or to rest and be 
thankful ? Wu it not better to appeal to what wu known— to 
proceed In accordance with Newton's laws of philostmhisiDg, and 
start no new principle unless one were ■bcolutely bound to do 
■o : to appeal In fact to the law of continuity, and to suppose 
that the explanation of a very large part at all oventa, of new 
nutter, lay in the fact that, Bill unoo^ouily, spMtroKoplsta bad 
been storaiur under more trensomdental conditions u regards 
temperature Sun had ctA’ b^n employed before and that the 
natural result wu that this higher lemp^atnre had done for the 
matter on which they had experimented exactly what all lower tem- 
peratuM had been bund to do* That Is to uy, that they had been 
DTOken up, \ In othfr words, It lent great probability to the view 
that when we subjected, say iron— because It is a good thing to 
keep to one speofie substance — to one of these transcendenUl 
tomperalues, we were no longer dealing with the spectrum of Iron, 
but with the spectrum of the constituents of iron revealed to us 
by a temperature at which no eiporiments had been made 
before. 

And one wu the more struok by the probability of tbu being 
at all crauti an approximation to the truth by those stdlar 
■peotra to which 1 have referred, and by the knowledge we 
poB s e m ed, that in the case of a star of the simplest spectrum we 


were dealing with the highest possible temperature. So the 
Idea wu thrown out that these stars were really lunpler in thdr 
structure, that their immense tempentore bad not allowed a 
complex evolution of higher complex forms of chemical matter 
to tske place ; and that we hod there the pnmordiil germs of 
matter, so to speak, or at all events aomethiiig nearer to the 
begiiuiiDg of thingB than anything that we had in this cool 

E lanet of oun, or anything that ue were likely to find easily 
ere, in consequence of the various diiiicultiea which hima every 
kind of expenmenlation. It was imagined that we might 

E icture to ourselves a sort of celestial dissociation in 
eaveniy bodies which would place th9Be stars, the spectra of 
which have been teen, iu a different oraer; that the first star 
wirii lines should be a atar of the simplest spectrum, the next 
star with lines should be that which mostly resembled our sun, 
and that the lut in order should be that one in which the lined 
spectrum hud utteriy disappeared in favour of the fluted spec- 
trum. If this were granted for the stars, why not attach all 
this to the sun ? Because, as has already been menlioned, all these 
Imes which were seen in the apectra of the hottest stars were 
preiusely those lines which were seen most interne in the hottest 
parts of the sun ; and it did really seem as If in that way we 
could eventually sooner or later — most likdy laler, for Art is 
very long — get some light on the subject, 

I at once say that this idea which was thrown out in the year 
1873 on spectroscopic evidence had been anticipated by the 
foremost pnilosopher amongst English chemists of his time , 1 
mean the late Sir Benjamin Broaie.' From considerations of 
a perfectly different kind he had come to the conclusion that 
our chemical philosophy was not anything like so firmly based 
as was generally imagined, and that, given a higher temperature, 
the elementary bodies would cease to be elementary— that the 
adjective ''elementary" applied to them was merely the measure 
of our Inability to dissociate them , and to watch the progress of 
dissociation when we got them at a temperature at our com- 
mand. By a stroke of genius he, before anything was known 
about the chemistry of the sun, went to the sun for that trans- 
cendental temperature he wab in search of , thus showing that 
be bad an absolutely pure, and accurate conception of the whole 
thing as I beheve it to be — but that is anticipating matters, lie 
{.uggeated that the constituents of our elementary bodies might be 
found in the hottest parts of the solar atmosphere existing as 
independent forms l^e whole ment of that conception there- 
fore IS due to Sir Benjamin Brodie, and dates from the year 
1867. 

Now we can easily understand, seeing that much of the 
spectroscopic work wnich bad been done up to 1874 hod had 
for its object the connecting— Intermingling, so to speak— of solar, 
stellar, and terrestrial chemistry, that it was not a pleasant thing 
to find that the path seemed about to be such a very rugged one— 
that we seemed after all not to be in the light, but in the dark, 
aud the very practical question was, what was to be done t 
Would it have been wise to have considered, Mrw, the whole 
question of the dissociation of elementary bodies? 1 think it 
would not have been wise; the data were iniuffident. The 
true thing to be done was, 1 think, to endeavour to accumulate 
a vast number of new facts and then to see what would happen 
when a luffioently long bue of facta hod been obtuned. 
What did we want? We chisrfly wanted to settle thow questions 
of the vanatioDB of spectra seen In our Uborotories, ind the 
vanationa observed wnro we passed from the spectrum, say of 
Iron on the earth, to the spectnim of iron In solar ipots and 
I storms. The coincidence 01 lines of different bodies wnich had 
! been referred to by Angitroin and Kircbhoff also required Invei- 
tigation. Wbat more ready means of doing that— wbtt more 
perfect means were there than those pUcA at our disposal 
by photography? Photography has no penonil equation, it 
hoi no inducement to cook a result either In one direction 
or the other, and h moreover hoi this exceUent thing about It, 
that the results can be multiplied a thousandfold and can be 
recorded in on alteolutdy easy and safe manner, There were 
other reasons why photography should be introduced. We see 
at once that It it was quite easy to introduce the proceu of puii- 
ficotion of the spectra to which I have already drawn attention, 
by merely comj^ng a senes of photographs j the A, B, C of 
my diagram (Fjg. ao) being repres^ted, say, by iron, cobalt, and 
nickel, or any other substanca. Again, it was quite poanble 
by the use of the electnc lamp to very considerably inauaac the 

* " IdtsI QitiiilsiiT " Lsetun delivcrad lo Uu Chsmical Society in ildy, 
npubUshed iBBo (MscmiUsa). 



August^, 1881] 


dispcTbion which Angstrom had employed ; so that, If impnritiei 
baa been inggested, there was now a method which has not yet 
been challenge of getting nd of them. If the dispersion was 
then inauffident there was nothing to prevent It being made 
very much more considerable, because a perfect photograph will 
bear a very considerable amount of magnification. 

The diamm (Fig. 31) will show the method of photography 
that was adopted in this work, and by which the vanoua photo- 
graphs thrown on the screen were taken, The object was to 
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compare the light of the sun with the light of the vapour in the 
electric arc of any particular substance that we wished to observe. 
By means of a heliostat and lens an image of the sun was thrown 
exactly between the poles of an electric lamp, and the rays 
diverging from it were collected by a lecona lens and again 
brou^t to a focus, this time on the sht of the spectroscope. 
The slit was provided with two slides, by means of uhich cilW 
its upper or lower half could be exposed, while the other half 
was covered. If we wished to take the solar spectrum first, the 
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poles were separated so that they might not obstruct the sunlight , 
tbe image of the sun was allow^ to fall on one-half of the slit, 
and the plate was exposed. That half of the slit was then covered 
up and toe other half opened (the sunlight being cut off), and 
the substance volatilised In the electric arc so that its image fell 
on the open part of the slit. The plate wu ogam exposed, and 
so the two spectra were obtained, one above the other. In this 
way then we had, first of all, a spectrum of the sun comparal 
ith the spectrum of the particular substance we wished to map. 


After that we had the long and short lines in the same substance 
photographed on another plate, After that we had all the sub- 
stances wnich might exist as impunties in the first substance — 
that 18 to say, all the chemical elements photompbed with their 
lines — their long and short lines, In precisely toe same manner , 
and finally we had a comparison of the substances we wished to 
photograph, say iron, with a spectrum of every other substance 
which might contain these impunties. It will be seen therefore 
that an enormous number of photographs hod to be taken. Aa 



Fig. 3* — AiruigimeBl for photograpMciUy dctcrmiiiini th« coiiicid«Doe of lolar ind ncUlllc llnei 


a matter of fact three or four thousand photompha have been 
taken, and a coiuiderable^amoiuit of time (about four years) 
u aa consumed in that way. ‘ * 

But It mav bo said, "Surelv if yon are going to limit 
yonnelf to photography, you wul only be dealing with a very 
small part or the ipectnun." My reply to that is that already 
in the year 1875, when a part of thu work had been carried on, 
other laboratory work hod given ns rcascii to believe that 


what was then being done in photography at the blue nd of the 
spectrum would be done by pnotognpny In eveiy other portion, 
for in fact a spectroocopic study of ihe behaviour of bodies at 
low temperature, to which I hope I shall ba\t time to refer, had 
led several to bcllere* at all events had led me to believe— that 
what one got in the text-hooka about actmiim and 10 on wu but 
a very rough approximation to the truth. We hod been taking 
as tbe fungous of light what were really the functions of the 
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bodloB wUib PMciYtd it, ind it wu thtrefore quite easy to would do fof the blue nyi another partlcnltf kind of nbatance 
laaglir. and om «aa jusUfiied In hoping that aa the ^ork went would do Cor the red rays and the freon riyfi and n on, 
M ww ikenld ind, that what one ^ucnUr kind of lubaUnoa Capt, Abney U hla lectvea will show you that tha ipectro- 
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scope was no bad ^ide 111 that matter, and, thanks to hu valu- 
able researches, we arc now able to photograph as well, if not 
better, at the extreme red end of the spectrum than we did at 
that time — years ago now— m the blue. 

Well, then, four years were consumed in the accumulation 
of theffc facts. 1 do not now intend to call attention to the 
whole of them, but 1 will take some mstances, directing 
s.iecial attention to what happened with regard to the spec- 
trum of iron. This^ is the Ana] map produced up to a 
certain point. We have first the solar apectniin , below thi'i 
are mapped all the lines of iron observed on one of the plioto- 
graphi which we obtained, including of course all iiupunties, 
and then follow the spectra of manganese, cobalt, nickel, 
chromium, uranium, cerium, and so on through the whole stoiy 
When that work had been completed in that manner we had to 
get rid of the lapunlici by the process which 1 have already 
explained, and at last we ^ot what 11 called a punfied spectrum, 
m which, along the horizon labelled iron we had only thobe 
lines left which we could nut by any application of the pnnciple 
which hab been explained be shown Lobe due to the admixture of 
any other substance whatever. Wliat then was the total result ? 
The accompanying table (p. 320) will show the sort of corner in 
which we found our'ielve^ after oil this work hod been accom- 
plished It gives the libt of the iron lines which, after making 
every allow ance for the existence of impurities, were found to 
coincide with lines in other substances. 

It will be seen, for instance, that the two shoit lines 390600 
and 395433 coincided, the fint with short lines in uranium, 
zirconium, and yttrium, the second with short lines in uranium, 
molybdenum, and tungsten. Similarly there are two short- 
hue comcidcuccs w'lth zircomam, and no less than six with 
vanadium, and so on The total gives the coincidence of 
the lines of all the cicmentii under the comUtiona that 1 have 
drawn attention to. ho that the sum total of this really very 
labonouii inquiry with regard to iron was that m the region bet ween 
39 and 40, the region including II and K on that map, where, 
before the introduction of photography, scarcely any iron lines had 
been seen, and where only five solar lines I think had been 
map {led, phofography gave us a total of nearly 300 lines in the 
bolar spectrum, and it gave us slxty-two lines of iron, 

Of those sixty-two lines of iron only eighteen went straight , 
by which 1 that the remainder hod short-line coinadences 
with the hnes of other substances. So that the idea first thrown 
out by KBrchhoff, Angstrom, and Thal^n of the pouibility of the 
coincidence of hues among the metallic elements was enormously 
inLensihcd. Ik will be seen that the thing is absolutely reversed 
in the Goae of iron, and it might be the cose also in other snb- 
blanccs. The het gf a Unc not being couicident with a hne m 
another inbatance was the exception, and not the rule. The 
ratio in the case of iron bemg ai 44 to 18. 

It lb amusliig in the light of recent cnticisms to go bock to the 
old obeervaliQM and to ice with what pertinacify for the first 
two yean wc stnek to the pouibllity that the sow line or the 
iron line we were dealing with was a double line, and then, 
after we had to give that idea vp, os the comcidencei became 
of three, four, five, and sixfold complexity, we emmt to the 
conclusion that we were dealing with a common imparity. 
That of course was a point we comld not settle antU we hM 
gone through oU the ^chemical elementi which were known to 
u^', and it was going through so many substances which took op 
so much time. 

But there was another queJtfon which became striking ra this 
excessively minute anatomy of even a very small portMn of the 
solar spectruDy for I should say that the small renn of the spec- 
trum represented here forms a portion of a map whra, when eom- 
plelcd, win be the suteenth of a mile lon^ so that after all 
ue were duliiy with an ^cesslvcly small portna of the total 
work wfakA to be done. Hovi^ there mapped that imatl 
region, where without photognphy it would have been dHScnlt 
to see anv lines at all, wc got in almost twenty coses from one 
end to tne other, instances in which there was absolutely no 
relationship at all between the bri^tness of the iron line on our 
photographs and the durkneu of the coiresponding solar hue 

These were carefully noted a& “aaouiaLoUB levcraals,” a term 
we coined in the laboratory at the tAhe, and which we still use, 
aUhDUfk the word anoBnloiu always suggests 1 very large 
omoaat of ignorance. 

la XMire ways than one, then, this work landed qs In rather 
wone confusion than a « were in beCore. What we hod to face a os 

■ This map li too largi ud dBinlwt to nproduci hors. I 


(1) the variation m intensity as vie passed from earth to sun, a 
variation so great that m some cases terrestrial Imes a ere missing in 
the sun, and in others feeble terrestrial lines were greatly inten- 
sified , and (2) the comcidcnce of lines m several spectra. That 
is, here and there along the spectrum we found the lines mossed as 
it were even if the coincidence was but apparent, and it really did 



Fig 32 * 


seem time to consider what the effect would be, supposing that a 
dissociation was really going on under our eyes without our 
knowing or imagining anything aboat it. Why, it may be said, 
did vou pitch on dissociation ? For the reason that the startbng 
results really after all contained nothing that was new — nothing 
that was novel about them the least in the world, if we regarded 
them with an absolutely unbiased and receptive mind Di'-socia- 
tioii would uodouhtedly account for all the vanatinns of inlcnsUy 
observed on passing from one temperature to another, as already 
exemplified in the case of the calcium Imes, and moreover 
the short common lines, should they turn out to be truly 
common, which we were getting m the case of all bub 
stances, might be simply the equivalents of those short common 
linei of calcium which for years past wc had watclied 
coming out of the salts of ralnnm when decomposiiiuii 
wu t Aing place. No new theory was nrrwaary- The appeal 
to the law of contiamty, oa 1 aud bdbre^ wm really open to us, 
and it Bceined to be our duty tn appcnl to it, and wm also easy 
to see, before really one hoi i^mred into the matter, that 
if nature had built up the inorganic world m iba way w'e 
DOW know she has built up the orgnic woiid, Ani precisely 
these facts and none other would be kbooe ibv woeU present 
to US. 

** Let ns ornome a senes of fnnaaei A-O, of whack A is the 
(Fig. jx). 

“Let us further aisnine that u A there arista a suhalnnce a, by 
Itself oompetent to form a componiid body jB by n^on with itself, 
or with Bomethmg ebe when the temperature fa hi w uul . 

“ Then wc may imagine a fmaee B m which chfa compound 
body exnU alone. The spectrum of the $ would be 



the only one visible m B, u the spectm of the anumed cle- 
mentaiy body ■ woald be the only one viGlble la A. 

“ A lower temperature furnace C will provide ns with a more 
compound ubstance 7^ and the same coniidcratiom will hold 
goon 

* The figuNj betireeD ihe bypothelical ipectn point to the mdual dmngf 
in the inunticei of the Unei u ihe ipectnim u obiervod Doariha t■mpant1ll• 
of uch of tha fuinxcei 
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Now if into the fnraaca A we throw lome of thie doably' 
compoanded body y, we sh«U get at first an integration of the 
three spectn to which I have drawn attention ; the lines of 7 
will first be thickert, then thoie of JB , finallv a will exist alone, 
and Che spcctmni will be reduced to one of the utmost ilmpUaCy. 

** This U not the only conclusion to be drawn from these con- 
sideradoni. Althongh we have by hypothesis iB, y, and 5 all 
higher, that la, more compound forms of a, and although the 
strong Hnea in Che diagram may represent the true spectra of 
these substances in the furnaces B, C, and D, respectively, yet, 
in consequence of Incomplete dissociation, the strong lines of k 


will be seen in furnace C, and the strong lines of 7 will be seen 
in furnace D, ali as thin Hmi. Thus, dthough in C we have no 
line which is not represented in D, the intensities of the lines in 
C and D are entirely changed. 

*'The same reasoning therefore which shows how variation in 
intensity can inoaC naturally explain the short hne coincidences 
— lines which I have termed basic, for the line of a strong in A 
IS baste m B, C, and D, the lines of $ strong in B are btute In 
C and D, and so on. 

" 1 have prepared another diagram which repTesents the facts on 
the supposition that the furnace A, instead or having a tempera- 



ture Bufficleot to disaoclate 0 , 7, and 0 into a, is far below that 
stage, althongh higher than 6. 

" It will be seen from this diagram (Fig. 33) that then the only 
difference in Che epectra of the b^ies existing in the fonr furnaces 
would conalst In the relalive thicknesses of the lines. The spec- 
bum of the substances as they exist in A would contain as many 
bnes as wpuld the spectrum of the^ substances as khey exist in 
D ; Mch km mmU in turn be basic in the whole senes of furnaces 
instead of in one pr two only." 

We an tbenfore completely jmtlfied in asking whether these 
are not the diftrencei in intensities of lines to which Kirchhoff 


and AnigitrBB have referred, and It is quite euy to see that if 
we chas|rig|be temperature of the friruaccs in a manner as 
to prodmlhe strongest lines, owing to the greatest quantity of 
the vapour given on at any tempentnre, biat the long lines 

E 'odu^d at these different tempnhiiies would vaiy, and the 
ogeat line produced in furnace D would not be the same there- 
fore as the longest line produced in fnmact A, so t]^ in that 
way we can imagtoe a transcendental temperature giving a very 
long line to a peAcular substance, and that lubstanM may exist 
highly compounded In another substance, and yet at a lower 
temperature it may only appear as an cxcetdlngly short feeble 



Fjo. jj.— Portion of ■ largt mip ibowiDf the lines most 

line. The result of this reasoning was, In short, to explain at 
once variations of intensity of the short feeble linei which were 
cominoA to so many of the so-called elementary bodies. 

1 am particularly anxious to point out that there is absolutely 
nothing eew in these views. We have simply taken as our 
exempfar the behaviour of a known compound body, and then 
pnahu the reasoning three or four stages furtfaer. We have gone 
just dm safest' imsiiDle way, by the easiest pouible stageii, 
dit known eo the unknown. 


affected In 100 sun-spots obiened at South Kemington. 

I have now to rofer, one by one, to the various testa which 
have been applied to these considerations, and I should now like 
to bnng the first considerable test under notice. 1 ^hall shew on 
a subsequent oocaaion the various Uboratory methods that we 
possess of detemuning whether short Hues ate really the product 
of high temperature, I shall at once draw your attention to the 
fact that the short lines may be due, not merely to tbs work of 
I high temperature, being thus truly prodnoM by the tem- 
I oerature which we arc employing, but they may be also the 
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lodicatioiu of ciceEalvely complex groupings which are jujt dying 
at the temperature we are uMuig at the time. So that if it may 
be permitted to com terms 1 should like to call some of the 
short hoes hot-short lines, and others cold-short lines. We shall 
see the reason by and by 

Now if this oMer of things u in any way as I hare stated it, 
the first test that we have to employ is one of excessive sim- 

I iUcity. The diAerences between terrestrial and solar spectra 
adicate that If the view be correct differences should be seen m 


the spectra of the same substances observed in different parts of 
j the sun. 

I We should now have a very distinct notion of the enormous 
difference of temperature between the highest and lowest 
reaches of the solar atmosphere. The lowcit region of the 
solar atmosphere that we can get at mu^t be far hotter chan the 
highest part we can get at, at all events m times of copses ; the 
Imeb that we should see therefore in the hottest region of the 
I sun should bring us very near to the effects of this transcendental 
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temperature to which 1 hava referredj and the spectrum of iron 
seen m this way should bring ns in presence of the result of the 
highest temperature. 

I^et us take then the flamei u givlhg oi the spectrum of the 
hottest part of the sun. Where are we to find the record of the 
coolest part ? Now to get to this point we have had naturally 
to dikmisi all the obaeratloni which have been made of tlu 
lines visible In solar nominenceL of the lints thlokened in solar 
■pots and the like^ becauie wt know that in thM promipences 


and spots we really are deahng with phenomena local to par- 
ticular and highly heated regions. 

Dealing with the whole solar spectrum we know that we are 
dealing with the whole of the solar atmosphere, howerer gnat, 
however hU that atmosphere must be. Therefore we anow 
l^t the solar atmospheric spectrum, th« Fraunhoier spednUDi 
cannot by any poaaibility glva us what Is going on in any parti- 
cular region— It most naturally be the lummadon of wnat Is 
going on in every region where any absorption of any kind 
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wfaalvm ii vifibk. Tfaw f are u theipecha of isonuneiwn nid 
of itonna may b« stated to be the spectra of Ihe hottest ragioia 
of the mm. that we cia get at in om Inquhieii. The Una m the 
solar spodrum offecfed neltho' m spoti nor iuia me us an 
Approach to the oool ipoctrum we ore m search of. We might 
expect tf difitrenoB were observable that we should get lome- 
thusg Uke this — 

Unes qreciol to prominences = hottest, 

Lines s^Ul to spots = medium. 

Lines affected neither in spots nor storms,, = coolest. 

How have there tmwi been tested. The dot iflempt mode 
to ge( li^ oet of thii inqniry wu one whidi amply dah 
with a kdgaflnla^ of Uoes obrerved by Prof. Young in the 
memorobU expadnioa of bis bo Mount Sheimui, where, at the 
height of betwoea flooo and 9000 feet, with perfect weather and 
odmirnjbk insUauautal oppbances, about a month was employed 
in getting mdi a cotaJagne of hoes as hod never been got before. 
But It wu fonod that, although the result of this inquiry was 
absolutely m harmony with these viewF, still after all one wanted 
more facta Tberafore we have endeavoored to get some of the 
facta here. And the way in which they have bmn collected u 
as follown — During the lost two yean the spectra of loo sun- 
spots have been observed in the obiervatory ^rc — otKcrved in 
a new fuhlon, and (or a good reason I think. In tbifs changeable 
dimate it does not do to do is we began by doing — to attempt 
to ob ove oil the lines acted upon m a solar spot. The exces 
live complloatinn, and the intense variation of a spot-spectrum 
from the ordinary solar spectrum, esnnot be better shown than 
by throwing on ih^ screen the spectrum of one of the sun-spots 
lately obflcrved at Greenwich. 

The iinre (Fig. 34) shows a limitel port of the solar spec- 
trum, and the lines thtekened in the spot •spectrum. It will be 
seen therefore that to tabulate the exi^^teuce and thickness and 
lutensitia of these lines over the whole of the lolor spectrum 
would be 1 work which U would be difficult to accomplish in a 
single day, cvoi if the day were absolutely fine So that was 
given up ui favour of a limited inquirv over a aaull port of the 
Bolor BpOGiUum ; limited farther by this, that we oidy get the 
twelve Haci nost ofleoted m each spot on each day. In this way 
we Insm a oonaderable nnmber of absolutely comparable 
observatiaiB, mad we can more emsilv compare the spot results with 
those which hod been obUiaed in tM observation of the brightest 
lines in prgfuiefnivii, bocuise when we begin to observe lines in 
the soire |wiireinemai one naturally begins ohrerving the 
bnghtetf liM ficut. So that by obaoring the mkest Iina 6nt 
in the core of apoti, one has a furer comparison, 

A diogrere 35) win show the result of our observations of 
f 00 sp^ over a vm limited port of the solar spectrum We will 
be^n by the hsdivmal observations. We have at the top the 
uon liom renofdinl oaong the Frannhofer lues ; below we have 
the iron bm iwaarded oi iron Unre by Ang ot r um j who used in 
electnc ere. IriOWB* down we have the irra lim recorded by 
Thalen, who wed the electric spark. It will be seen that there 
U a very aan«ldcnble difierenoe in the spectrum of iron os viewed 
by meaai of the aperk and by means of the arc, md that there 11 
an equal diftwwnos between the Fpectnm of uon in the wm, 
that 15 to toy, in the whole snn, determined by the Froonhofer 
lines, and the s p e utimu of cither die arc or the ^wrk It ia 
also to be noted ihet (he 1010 spec ti ean is more like the spec- 
tnim of Ihe ere ihn the au eu tium of the iptik. 

Since the idtfivc intensities in all these coses ore repr e sent ed by 
the length of tee itee^ wo have here on oppretnulty of observing 
and dmwhig the ooomey of Kirchhoff's statement that 
the iron bai in (hi «iai c o neqpond ebeolidely in iotensity 
with ten Inw nf km neee In « light sooroe here. It is 
nece<isai7 hb ^ nil to sat which liihit sonree he fixes on, 
whether fc wmc « llw sprek, Whm ihii hse been done it is 
found thte tee jttesared IsioeUy Me with regard to neither. 

That however Is a digression } to proceed with the diagram, 
descending from this general spectrum of iron which we get by 
the absorption of the vwle atmosphere of the sun independently 
of (he hottest region and the eewest region— descending from 
the general to the particular — and taking that particular part of 
the reloT otmenphere where the spots prodoce their phenomens, 
let V see what vre the rcsnlti in the cose of the spots f We 
hate Inthe^veiticBl hnes a reco r d of the Ifoa which ore affected 
te eedi epot, and each of (he spaces Included between the 
hoTtenmM Hnei raiments a particiAaT spot, the date being given 
on tea right hind side ; and these too imea Which we have here 
represreit the phenmnenm produced by 100 spots. The diagram 


is a small portion of tbe Ium nmp. Now ihe WDodrefol thteg 
(hat one la at once struck wick a the obsolnte and 11 refill te uvegn- 
lority of the whole reailt. There u no aintJninty mreing any 
of there lines. A careful irepcctum of the diagram ohowi re 
that, speaking in a general way, each of tfaere hues is reoi in 
one spot or another ohaolutely without tbe other. We have an 
trnmrswm m the uitansities of tbe lines when poteine from spot 
to spot Whenever we get a line infcnsiiiod by ThaSp, we mire 
it m the spots, and, os a rule, what happens \% that the npectrom 
of the spot IS not only simpler than the spectrum of the arc, but 
simpler than the spectrum of the spark. 

Now tbe impoitoBce of these statements depends on other 
statements which we can hnng to coofiront with them. The next 
diagram shows the observatiaui of loo prominenoes observed 
between the yeoTE 1872 and 1876. (The diagram wis throun on 
the screen.) Promiiieticea exist in a region of tim solar atmo- 
sphere pot very for from that occupied by the spots, but « c have 
alrady seen that whereas the spots ore produced by a downnish 
of cool motenaJ, prominences ore produced by on unruih of hot 
material. Let us see therefore if any change is produced in the 
phenomena , whether v e shall have exactly the Kamc lines from 
the Aimes, or the prominences, os we have from the ‘ipuL'i , 
whether we shill get the same information or no 

Here ore the facts vith respect to Taccbini's obfervaMonq ; — 
We begin as before with the whole absorption of tbe sun, Ang* 
•itrom’s map, and Thal^n's map. I think you will see a \ery 
considerable change; the iron lines (for we are only dealing 
with iron) most prominent m the prommcnces are vastly different 
from the iron lines moEt thickened In the spots The difference 
Is shown In the annexed diagram (Fig. 36), which reprerents those 
individual observations both of spots and flames treated m a 
certain way with reference to tbe discussion 1 will at once 
explain to you what that certain way is, We hare, as before, 
the three data to begin with, and we have treated tbe sun-spot 
observations ko that the lengths of the lines will represent the 
number of times they have been seen la 100 sun-spots , the line 
at wave-length 4919 5, for mitxncc^ bas been seen leventy-two 
times , e/uu line, in foct, has been reen more than any other ; 
(he one mt 5005*0 some forty times, and so on; very many 
bncb having been leen less (bin tec tunes. In another part of 
(he tame diagram we have remsurised tbe individual results 
obtained from Tucchmi's observation of prominences in exactly 
the same way, Tbe bne 5017^5 woa seen in 66 prominences 
out of too. But why I sm particulaily anxious to show Ihii 
diagram Is thi^ (hot it brings o«t tbe perfccily uturol fact — 
for it IB tbe natural fact— that over this region of tbe spectrum, 
at all events, no iron lines affected in the spots ire visible In the 
prominences. If we oseubm tbit the region occupied by pro- 
minenoes is hotter than tbe reron occupied by spots^ that higher 
region ought to do this woh, and it ought to be a work of 
sunpliAcotioa. Tberafore I rey it is m perieedy DAtnnl result, 
and not one to be wondered at, that la tee spectra of the flames 
there is no line coinddenl with any ef the llnei seen frequently 
widened in tbe spots. 

Now we have there three solar yu ie a here wUdi we can 
compare one with the other. Flnt of all we have tha Iran spec- 
trum of the sun taken os a whole. Then we have next the 
spectrum of spots, which we know to be hotter than the 
taken os a whole. Then we have the ipectiun of flomei;, which 
we know to be hotter than the spots. 1( vnll he oeen teat the 
story, SB it runs from the top of the dimua dow n words, is A 
story of greater simplicity, os it ouAtlo be, and It was replained 
in the diagram which 1 exhibited before I b^gu to show these 
results of absolute hard facts. It will be scon tent the sim- 
plicity brought about by the reduction of lues actually seen 
as to number, is accompanied by the appeonoa df new lines 
(produced by the transo^entil temperiaires) fa tense regions, 
This 6rEt ducuBsioii of a Ur« numbte of op e Oia lad of spolF, 
as compared with storms, is, I submit, in abMute hannony with 
tee view of the dissociation of the elementary bodies by the 
solar temperature suggested by Sir Benjamin Brodie in 1867, 
and thcretore 1 may ^rther sidd that to «t oH evente^ a 
IS absolutely inexpbcahle <w any other view, 

J. Nmham Lockvxi 

dr rM/Mciiod ) 

IJ^TERNAriONAL MEDICAL CONCMESS 
^HIS Conmsspirkich opened by m mfomrei reception 
•k at the Colle^ of Phyoicians 00 Toeiday, has so far 
been a realeuccen. It has brought together something 
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Uke 2qoo medical men, no less than looo bang from ' 
abroach azKl 500 from the provinces. Indeed, the at- j 
tendance is more than double that of any previous Con- I 
gress. Among the distinguished foreigners who attend 
the Congress are the following . — Dr. Fordyce Barker, 
New York , Dr Billings, Washington ; Dr. Bigelow, 
Boston ; Professors Brown- Sdq 11 ard, Pans ; Chauveau, 
Lyons; Donders, Utrecht, Professors Holmgren, Upsala , 
His, Leipsic , Kolliker, Wurzburg , Klebs, Prague ; 
Loven, Stockholm , Pasteur, Paris , Pduger, Bonn ; Pan- 
telconi, Rome ; Von Slawjansky, St. Petersburg ; Stokvis, 
Amsterdam, Virchow, Berlin. A very large concourse of 
members thronged the rooms of the College on Tuesday, 
and crowded St. James's Hall yesterday morning, when 
Sir James Paget delivered the presidential address. The 
sectional meetings are being held in the rooms of the 
vanous scientific societies in the Burlington House region, 
and there are fifteen of them altogether Prof. Virchow gave 
an address last night on “ The Value of Pathological Expe- 
nmen tb." To-day Prof. Maurice Raynaud gives a general 
address on “ Scepticism m Medicine " , to-morrow Dr 
Billings of Washington gives an address on Our Medi- 
cal Literature” , and to-morrow night the Lord Mayor and 
Corporation rccehc the members in the Guildhall at a 
ionversaztous. On Saturday there will be several excur- 
sions, and Sir Joseph Hooker wdl hold a reception at Kew 
in the aAernoon On Monday at a general meeting Prof 
Volkmann of Halle will lecture on “Modern Surgery”, 
and on Tuesday Prof Huxley will lecture on “The 
Connection of the Biological Sciences with Medicine." 
We this week give the opening address of Sir James 
Paget ■ — 

As I loQk round thU hall lay admiriiion 11 moved not only 
by the number and total power oC the minds which ore here, 
but by their diversity, a diversity la which 1 believe ihcy 
fairly represent the whole of those who are engaged in 
the cuUivatifNi of our saence Fur here are mindi represent- 
log the distinctive character! of all the moit gifted arid moat 
educated nations, diaractcrs still dii^unctly nalional, in spile 
of the constantly increasing intercourse of the nations 
And from many of these Dalioos we have botli eider and 
younger men , thoughtful men and practical , meu of fact and 
men of imigination , some confident, some sceptic ; various 
aUo, m education, in purpose and mode of study, in disposition, 
and In power. And scarcely less various are the places and all 
the oircuiustanccs in which those who are here have collected 
and have been using Lhcir knowledge. For 1 think that our 
calling IS pre-eminent m its range of opportunities for Kieuliiic 
study. It IS not only that the pure sacnce of human life 
may match with the largest of the natural sciencea in the 
complexity of ita subject matter ; not only that tlie living 
human body is, in both its material and Us indwelling 
forces the mobt complex thing yet known, but that in our 
practical duties this most complex thing is presented to 
us in an almoat infinite multiformity. For m practice we are 
occupied, not with a type and pattern of the human nature, but 
with all its varielles In all claaaes of men, of every age and every 
occupaUon, and. all climotea and all social statoii , we have to 
study men mn^y and In mnltitudes, In poverty and in wealth, in 
wise and unwise living, m health and all the varieties of disease ; 
and we have to learn, or at least try to team, the rcsnlis of all 
thcje conditiona of life while, in sucGCmive generetkini and in 
the mingling of familia, they are heaped together, confused, 
and dways Aanmng In every one of all these condittoiw man, 
in mind and body, must be studied by us ; and every one of 
them efiors aone diflcrent problems for inquiry and sohitloa* 
Wherever onr duty or ov scien ti fi c curioeity, or, in happy com- 
bination, both, may lead us, there are the matenoii and there 
the oppovtunlhea fw soratc original research. 

Now, from these venooe opporivnitKi of study, men ore hmi 
in CnngruB. Surely, whaleiper a molkitude and diwuty of 
miedi can, in a few ojiyi do for the^pvouotmn of knowledge, 
mw be done been, 

But it ii not popneMl to Jeane the work of the Congress to 
whet would eeem like ckencee end dieiider, good ea tke renlt 
■dghf be ; nor yet to Ike persoaal infiniwrpi hy wbick' we mey 
all^ eiede fitter An- woA, Ikangh thiM may be vsy petont. 


In the stir and controversy of meetings <»uch os we bhall bava, 
there cannot fail to be useful cmoiation , by the cxamplm that 
will appear of bucce&s m research, many wlU be moved to more 
enthusiasm, many to more keen study of the truth , our nnge 
of work will be mode wider, and we shall gam that greater m- 
lercst in each other's vicwsi and that cleurer apprebeosioa of 
them which are always attained by personal acquaintance and by 
memories of ibsociatioD in pleasure as well as in work. But os 
It wiU not be Left to chance, so ueilhcr will sciUiment have to 
fulfil the chief duties of the Congress. 

Following the good example of om predecessors, certain sub- 
jects have been idectcd which will be chiefly, though not exclu- 
sively, discussed, and the discussions ace to be in the scctiuos 
into which we shall soon divide. 

Of these subjects it would not be for me to speak even if I 
were competent to do so , unless 1 may say that they are so 
numerous and complete that — together with the opening ad- 
dresses of the Presidents of Sections — iliey leave me nothing but 
such generalities as may seem commonplace. They have been 
selected, after the custom of former meetings, from the most 
stirring and practical questions of the day; they are those which 
must occupy men’s mioils and on which there is at this time 
most reason to expect progrcsii, or even a jiut decision, from 
very wide discussiun They will be discussed by those most 
learned in them, and in many instances by those who have spent 
months or years in studying them, and who now oiTer their vs nrk 
for cntiasm and jadgment 

I will only observe that the subjccU selected in every section 
involve questions in the solution of which all the varieties of 
mind and knowledge of which 1 have spoken may find their 
use For there are quei^tions, nut only on many subjects, but 
m all stages of progress loivards settlement. In some the chief 
need seems to be the collection of fact>i well observed by many 
persona, J say by many, not only because many facts are 
wanted, but because m all difiicuJt research iC is well that each 
apparent fact should be observed by numy , for things are not 
what they appear to each one mind. In that which each man 
bdieves that he observes there is something of himself 1 and 
for certainty, even on matters of fact, wa oBen need Ihq agree- 
ment of many minds, that the personal clement of each may be 
countciacted. And much more is this nece^ibary in the consi- 
deration ol the many que^iona which arc to be decided by dia- 
cuaeiDg the several values of admiltcd facU and of probabtlUies, 
and of the conclusions drawn from them. For, on quealioas 
such as iheae minds of all kmds may be well employed Here 
there will be occavion even for those which are not uncondi- 
tionally praiseworthy, such as those that habitually doilbt, and 
tliose to whom the invention of argument j& more pleasing than 
the mere search for truth. Nay, we may be able to observe the 
utility even of error. We may not mde^ wish for a prevalence 
of erron ; they are not more desirable than are the crime and 
misery which evoke charity. And yet m a congress we may 
palliate them, for we may see how, as we nay ofttn read in 
history, errors, hlco doubts and contrary pleadingHi serve to 
bring out the truth, to make it cxpreiii itself m clearest terms and 
show Its whole strength and value. Adversity is an ^excellcDt 
school for troth as wdl as for virtua, 

But that which I would chicfiy note, in relation to ithe great 
variety of minds which are here, it that it is characteristic of that 
mentd pliancy and leadineu for varution which u essential to 
all sciCQlific progresB, and which a gnat latiniationBl congress 
may lUnstrate a^ promote, In all the mbjecta for di&cus<iion 
we look for the ettAinnent of some novelty ami change m 
kaowledn or bchaf ; and alter every such change there must 
enMc a change in some of thus conditiofli of thinking and of 
working. Now, for all these changes minds need to be pliant 
and quick to adjust threuelves. For all progressive science 
there muni be minda that ase young whatever may be their aga. 

Just as Che discovery of auscultation brought to us the necei* 
nty for a refined cultivation of the senu of hearing which was 
before of only the same nie in medicine as m the eommon busi> 
neu of life 1 or, as the employment of the numenGal method to 
esdmnUjig the vmtoe of facu required that minds should be able 
to reoord and think m ways pmoudy onoied ; or, aa the oc- 
ceptonee of the doctrine of evolution hes changed ooursa of 
thinking in whole dcpnrtineiifh of bcmam i an to it, in Ires mea- 
nre, in evtiy loss advance of hawwlodge. All suoh advances 
change the circunutaniies of tki monUl Ufo, and mtodi that 
narninf oc wiA not odiuat thmnsolvrs htmme ta usetol, or niuit 
at toast modify Iktoc maaw of ntildy. Thoy nujr continno to 
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be the best defenders of what is Inie ; they strengthen and 
expand the tmih, and may apply it in prachce with all the 
advantages of experience ; they may thus secure the posfes<iloni 
of science and use them well ; but they will not increase them. 

It 11 with minds as with living bodies. One of tbeir chief 
powers IS in their self-adjiutment to the varying conditions in 
which they have to live. Generally those species are the strongest 
and most abiding tbat can thnve m the widest range of climate 
and of food. And of all thoraces of men they are the mightiest 
and most noble who are, or by self-ndjustment can become, most 
ht for all the new conditions of existence in which by various 
changes they may be placed. These are they who prosper m 
great changes of their social state , who, in successive genera- 
tions, grow stronger by the production of a population so various 
that some are fitted to each of all the conditions of matenal and 
mode of U/e which they can discover or invent. Ihese arc most 
prosperous in the highest civilisation ; these whom nature adapts 
to the products of their own arts. 

Or, among other group**, the mightiest are those who are strong 
alike on land and sea ; who can explore and colonise, and in every 
climate can replenish the earth and snbdue it , and this not by 
tenacity or mere robustness, but rather by pliancy and the pro- 
duction of voneties fit to abide and increase in oil the various 
conditions of the world around. 

Now it 15 by no distant analogy that we trace the likeness 
between these in their successful contests with the material con- 
ditions of life and those who are to succeed in the intellectual 
strife with the di/ficulties of science and of art. There must be 
minds which m variety may match with all the varieties of the 
Eub]ect-matters and minds which, at once or in swift luccession. 
can be adjusted to all the increasing and changing modes of 
thought and work. 

buch are the minds wc need , or rather, such are the minds 
we have , and these in great meetings prove and augment their 
worth. Happily the natural increase in the variety of minds in 
all caltivatcd races is^whcther as cause or 05 consequence — 
nearly proportionate to the increasing variety of knowledge 
And It Kos become proverbial, and is nearly true in science and 
art, as it is in commerce and in national life, that, whatever 
work is to be done, men are found or soon produced who are 
exactly fit to do it. 

But it need not be denied that, m the nossesiiion of this first 
and chiefest power for the increase of knowledge, there is a 
source of weakness. In works done by dissimilar and inde- 
pendent minds, dUpersed in different fields of study, or only 
gathered into self assorted groups, there is apt to be cTiscord and 
great waste of power. There is therefore need that the workers 
should from time to lime be brought to some consent and unity 
of purpose , that they should have opportunity for conrerence 
and mutual criliciiin, for mutual help and the tests of free dis- 
cussion. This It l5 which, on the largest scale and most 
effectually, out Congress may achieve ; not indeed by striving 
after a useless and happily impossible uniformity of mind 01 
method, but by diminisning the lesser evil of waste and discord 
which IS attached to the far greater good of diversity and inde- 
pendence. Now as in numbers and variety the Congress may 
represent the whole multitude of workers everywhere dispersed, 
so m its gathering and concord it may represent a common con- 
sent that, though we maybe far apart ana djfferent, yet our work 
IS and shall be essentially one , in all ita parts mutually depen- 
dent, mutually helpful, m no part complete or self-sufficient. 
We may thus declare that as we who are many are met to be 
members of one body, so our work for science shall be one, 
though manifold , that as we, who ore of many nations, will for 
a-time forget our nationalities and will even repress our patriot- 
ism, unltfs for the promotion of a friendly rivalry, so will we in 
our work, whether here and now or everywhere and always, have 
one end and one design— the promotion of the whole science and 
whole art of healing 

It may seem to be a denial of this declaration of unity that, 
after this general meeting, we shall' aeparate into sections more 
numerous than m any former Congress. I.et me speak of these 
sections to defend them ; for some main I am that, even in such a 
dmdon of studies as these ma^ encournge, there is a mischievous 
dispersion of forces The science of m^icine, which used to 
be praised as one and indivifaihle, is broken-np, they say, among 
specialists, who work in conflict rather than in concert, and with 
mutual dutrust more than mutual help. 

But let it be observed that the sections which we have insti- 
tuted are only some of those which are already recognised in 


many countries, m separate societiea, each of which has its own 
place and rules of self -government and Its own literature, And 
the division has taken place naturally in the course of events 
which could not be hindered. For the partial Mpanllon of 
medidne, first from the other natural sciencci, and now into 
sections of its own, has been due to the increase of knowledge 
being far greater than the increase of individual mental power. 

I do not doubt that the average mental power constantly in- 
creases in the successive generations of all well-trained peoples ; 
but it does not increase so fast os knowledge does, and thus in 
every science, os well as in our own, a smslF portion of the whole 
sum of knowledge has become as much as even a large mind can 
hold and duly cultivate. Many of us must, for practical life, 
have a fair acquaintance with many parts of our science, but none 
can hold it all ; and for complete knowledge, or for research, or 
for safely thinking-out beyond what is known, no one can hope 
for success unless by Imutmg himself within the few divisions of 
the science for which, by nature or by education, he is brit fitted. 
Thus, our diviision into sections is only an instance of that divi- 
Mon of labour which, m every prosperous nation, we see in every 
field of active life and which is always juiLifietl by more work 
better done. 

Moreover, U cannot be said that in any of out sections there 
is not enough for a full strong mind to do If any one will 
doubt this let him try his own strength in the discussions of 
several of them. 

In truth, the fault of specialism i& not in narrowness, but in 
the shallownes*: and the belief m sclf-suificiency with which it is 
apt to be associated. If the field of any specialty in science be 
narrow, it can be dug deeply In science, aa in mmiDg, a very 
narrow shaft, if only it be carried deep enough, may reach the 
richest stores of i^ealth and find use for all the appliances of 
scientific art Not in medicine alone, but in every department 
of knowledge, some of the grandest reaults of research and of 
learning, broad and deep, are to be found in monographs on 
subjects that, to the common mind, seemed small and tnvial. 

And Btudy in a Confess such as this may be a useful remedy 
for self-sufficiencT. Ilcre every group may find a rare occasion, 
not only for an opportune assertion of the supreme excellence of 
its own range ana mode of study, but for the observation of the 
work of every other. Lach section may show that its own facts 
must be deemed ^iire, and that by them every suggestion from 
without must be tested , but each may learn to doubt every 
inference of its own which is not consistent with the facts or 
reasonable beliefs of others , each may observe how much there 
IS in the knowledge of others which should he mingled with its 
own ; and the sum of all may be the wholesome conviction of 
all, that we cannot justly estimate the value of a doctrine in one 
part of our science till it has been tried in many or in all 

We were (aught this m our schools, and many of us have 
taught that all the parts of medical science are necessary to the 
education of the complete practitioner. In the independence of 
later life some of us seem too ready to believe that the parts we 
severally choose may be self-sufficient, and that what others are 
learning cannot much concern us. A fair study of the whole 
work of the Congress may convince us of the fallacy of this 
belief. We may see that the test of truth in every part must be 
in the patient and impartial trial of its adjustment with what is 
true in every other. All perfect organisations bear this test ; all 
parts of the whole body of scientific truth should be tnefl by it. 

Moreover, I would not, from a scientific point of view, ^imt 
any estimate of the comparative importance of the several divi- 
sions of OUT science, however widely they may differ in their 
present utilities, And this 1 would think right, not only because 
my office as president binds me to a stnet impartiality and to 
the claim of freedom of research for all, but because we are 
very imperfect judges of the whole value of any knowledge, or 
even of single facts. For every fact m science, wherever 
gathered, has not only a present v^ue, which we may be able Co 
estimate, bnt a living and germinal power of which none can 
guess the issue. 

It would be difficult to think of anything that seemed less 
likely to acquire practical utility than those researches of the 
few naturalists who, from Leeuwcnhoeck to Ehrenberg, studied 
the most minute of living things, the Vibnonidsc. Men boasting 
themselves as practical might ask, ** What go^ can come of 
it? " Time and scientific industry have answered, This good : 
those researches have gi^ en a more troa form to one of the most 
important practical doctnnes of organic chemistry ; they have 
introduced a great beneficial change in the moat practical part of 
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surgery ; they ore leading Lo one as great m the practice of 
medicine ; they concern highcfit interesU of agriculture, and 
their power la not yet exhausted. 

And ai practical men were, in this instance, incompetent 
judges of the value of suientihc facta, so were men of science at 
fault when they missed the discovery of anESlhcticB Year after 
year the influences of laughing gas and of ether were shown 
the one fell to the level of the wonders displayed by itinerant 
lectuien, students made fun with the other; they were the 
merest practical men, men looking for nothing but what might 
be straightway useful, who made the great di*iCovery which nas 
borne fruit not only m the mitigation of buffering, but in a wide 
range of physiological science. 

The history of science has many similar facts, and they may 
teach that any man will be both wise and dutiful if he will 
patiently and thoughtfully do the bcbt he can in the field of work 
111 whion, whether by choice or chance, his lot 19 cast There 
let him, at least, search for truth, reflect on it, and record U 
accurately , let him imitate that accuracy and completeness of 
which I think we may boast that we have, in the descriptions of 
the human body, the highest instance yet attained in any branch 
of knowledge Truth so recorded cannot remain barren. 

In thus speaking of the value of careful observation and 
records of facts, I seem to be in agreement with the oflicers of 
all the sections ; for, without any intended consent, they have all 
proposed such subjects for discussion as can be decided only by 
well directed facts and fair direct inductions from them llicre 
are no questions on theories or mere doctrines Tlus, 1 am 
sure, may be ascribed, not to any diaregard of the value of good 
reasoning or of reasonable hypotheses, but partly to the just 
1 >clief that such things are ill suited for dibcusbion in large 
meetings, abd partly to the fact that we have no great opponent 
schools, no great parties named after leaders or le^ing doctrincb 
about which we are in the habit of disputing In every section 
the di cussions are to be on definite questions, which, even if 
they be associated with theory or general doclnnes, may yet be 
soon brought to the test of fact , there is to be no use of doctnnal 
touchstones. 

T am speaking of no science but our own I do not doubt 
that mothers there is advantage 111 dogma, or 111 the guidance of 
a central organising power, or m divisions and conflicting parties 
But in the medical sciences I believe that the existence of parties 
founded on dominant theories has always been injunoiis ; a sign 
of satisfaction with plausible errors, or with knowledge which 
was even for the time imperfect Such parties used to exist, and 
the personal bistoyies of their leaders are some of the most 
attractive parts of the history of medicine ; but, although m 
some instances an enthusiasm for the paster-mind, may have 
stiired a few men to unusual industry, yet very soon the disciples 
seem to have been fascinated by the distinctive doctrine, content 
to bear its name, and to cease from active scientific w ork. The 
dominance of doctrine has promoted the habit of infercnie, and 
repressed that of careful observation and induction. It has 
encouraged that fallacy to which we arc all too prone, that we 
have at length reached an elevated sure position on w'hich we 
may rest, and only think and guide. In this way specialism in 
doctrine or in method of study has hindered the progress of 
science more than the specialism which has attached itself to the 
study of one organ or of one method of practice This kind of 
specialism may enslave infenor minds , the specialism of doctrine 
can enchant into mere dreaming those that should be strong and 
alert in the work of free researdi. 

1 speak the more earnestly of this because It may be said, if 
our Congre<t 8 be representative, as it surelv is, may we not legis- 
late? May we not declare some general doctrines which may 
be used as tests and as guides for future study ? We had better 
not 

The best work of our International Congress is in the clearing 
and strengthening of the knowledge of realities ; in bringing, 
year after year, aU its force of numbcri and varieties of minds to 
press forward the demonstration and difliusicn of truth as nearly 
to completion as may from year to year be possible. Thui, 
chiefly, our Congress may maintain and invigorate the life of 
our saence. And the progress of Bcience must be as that of 
life. It sounds well to speak of the temple of science, and of 
building and crowning the edifice. But the body of science is 
not as any dead thing of human work, however beautiful ; it is 
aa something living, capable of development and a better growth 
in every part. For, us in all life the attainment of the highest 
condition is only possible throngh the timely passing-by of the 


le^s good, that it may be replaced by the better, so is it in 
science. As time pisses, that which seemed true and was very 
good becomes relatively imperfect truth, and the truth more 
nearly perfect takes its place 

We may read the history of the progress of truth in science as 
a paleontology. Many things wkich, as ue look far bock, 
appear, like errors, monstrous and uncouth creatures, were, in 
their time, good and useful, as goo<l as possible They were the 
lower and less perfect forms of truth which, amid the floods and 
stifling atmospheres of error, still survived , and just as each 
successive condition of the organic world was necesbary to the 
evolution of the next following higher state, so from these were 
slowly evolved the better forms of truth which we now hold 

This thought of the likeness between the progress of scienlific 
truth and the history of organic life may give us all the better 
courage in a work which we cannot hojie to complete, and in 
which wc see continual, and sometimes disheartening, change. 
It is, at least, full of comfort to those of u= who are growing 
old. We that can read 111 memoir the history of half a century 
might look back with shame and deep regret at the imperfections 
of our early knowledge if wc might not be sure that we held, 
and somelimes helped onward, the best things that were, in their 
lime, possible, and that they were necessary steps to the better 
present, even as the present is to the still better future. Yes — 
to the far better future ; for there is no course of nature more 
certain than is the upward progrC'^s of science, Wc may seem 
to move in circles, but they are the circles of a constantly 
ascending we may seem to sway from side to side, but it 

IS only as on a steep ascent which must be climbed in 7 ig-zag 

What may be the knowledge of the future none can guess 
If we could conceive a limit to the total sum of mental power 
which will be possessed by future multitudes of well -instructed 
men, yet could we not conceive a limit to the discovery of the 
properties of materials which they will bend lo ihnr service 
We may find the limit of the power of our unaided limbs and 
senses , but w'e cannot guess al a limit to the means by which 
they may be assisted, or to the invention of instruments which 
will become only a little more separate from our mental selves 
than are the outer ^ensc-organs with which we are constructed 

In the certainty of (his progress the great question for us is 
what shall wc contribute to it ? It will not be easy to match the 
recent past. The advance of medical knowledge within one's 
memory is amazing, whether reckoned in the wonders of the 
science not yet applied, or m practical results in the general 
lengthening of life, or, which is still better, m the prevention 
and decrease of pain and misery, and m the inciease or working 
pow'cr. 1 cannot count or recount all that in this time has been 
Hone ; and I suppose there arc very few, if any, who can justly 
tell whether the progress of medicine has been equal to that of 
any other great branch of knowledge during the some time, I 
believe it has been ; I know that the came rate of progress 
cannot be maintained wilhont the constant and wise work of 
ihou^'ands of good intellects , and the mere maintenance of the 
same rate is not enough, for the rate of the progrc'.s of science 
should constantly increase That in the last fifty years wasi at 
least twice as great as that in the previous fifty What wall it 
be in the next, or, for a more UEcful question, what shall we 
contnbute to it ^ 

I have no right to prescribe for more than this week In Hus 
let us do heartily the propei w ork of the Congress, teaching, 
learning, discussing, looking for new lines for research, planning 
for mutual help, forming new fnend'^hips. It will be hard work 
if wc will do It well , but we have not met for mere amusement 
or for recreation, (hough for that I hope you will find fair pro- 
vi&ion, and enjoy it the better for the work preceding it, 

And when wc jxirt let us bear away with ns, not only much 
more knowledge than wc came with, but some of the lessons for 
our conduct in the fulure which wc may learn m reflecting the 
work of our Congress. 

In the number and intensity of the questions brought before 
US, we may see something of our rcsponiibility. If we could 
athcr into thought the amounts of misery or happiness, of 
elplessncsi or of power for work, which may depend on 
the answers to all the nucBtions that will come before us, 
this might be a measure of our responsibility. But we cannot 
pount it , let us imagine it , wc cannot even in imagination 
eitaggerate it Let uTbear it alwa^ in our mind, and remind 
ourselves that our responsibility will constantly increase. For, 
as men become in the beat sense better educate, and the influ- 
ence of scientific knowledge on their moral and social stale 
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hicreMes so smon^ all sciencoi there ib none of which the influ- 
ence, and therefore the respomibilityj will increase more than 
ours, because none more intimately concerns man’s happiness 
and work ini' power. 

But, more clearly in the recollections of the Congress, we may 
be reminded that m our rcience there r ay be, or, rather, there 
really i", a complete commuaity of interest amoni; men of all 
nations. On all the questions before us we can difliar, discuss, 
dispute, snd stand in earnest rivalry ; bnt all consiaLcntly with 
f^lcnd^hlp, all with readiness to wait patiently till more know- 
ledge shall decide which is in the right. Let ns resolutely hold 
to this when we are apart- let our internatioiiality be a clear 
abiding ^^entiment, to be, as now, declared and celebrated at 
appointed limes, but never to be forgotten , we may, perhaps, 
help to gam a new honour for science, if we thus suggest that m 
many more things, if they were as deeply and rlrspas si 01 lately 
studied, there might be found the same complete identity of 
international interests ns in ours. 

And then, let us always remind ourselves of the nobility of 
our calling. 1 dare to claim for U, that among all the Bciences, 
our«, in the pursuit and U'-e of tnith, offers the most complete 
and constant union of those three qualities which have ihe 
greatest charm For pure and active minds — novelty, utility, and 
chanty. These three, which arc ‘omctimes in ‘^o lamentable 
disunion, as m the atu actions nf novelty without cither utility 
or charity, are in our researches so comhintd that, unless 
by force or wilful wrung, they hardly can be put asunder. 
And each of them is admirable in Us kind. For in every 
search for truth we can not only exercise cunosity, and have 
Ihe delight — the really elemental happiness— of watching the 
unveiling of a myslery, bnt, on Ihe way to truth, if we look 
well round us, we shall see that we arc passing wonders more 
than the eye or mind can fully apprehend And as one of the 
perfections of nature in that in nil her woncs wonder is har 
moni^fed with utiJily, ‘ o is it with our science Tn every truth 
attained there is utility either at hand or among the certainties 
of the future And this utility is not sel/ish it is not in any 
depce correlative with money making , it may generally he 
estimated in the welfare of others lietter llian m our own Some 
of us may indeed make money and grow rich , hut many of 
those that minister even to the follies and vices of mankind can 
make much more money than we ]n all things costly andvam- 
glonoua they would far surpass us if we would compete with 
them We ruid lietter not compete where wealth is the highest 
evidence of success ; w e can compete with the world in the 
nobler ambition of being counted among the learned and the good 
who strive to make the future belter and happier than the p.ist And 
to this wc shall atlaiu if we will remind crarseWes that, an m 
every pursuit of knowledge there is the charm of ncwelty, and 
m every attainment of truth utility, so in every uae of it there 
maybe charity 1 do not mean only the chanty which is in hos- 
pitals or in the service of the poor, great as is the privilege of 
our calling in that we may be its chief ministers , but that wider 
chanty which is practiced in a constant sympathy and gentlene«^s, 
in paliencc and self-devotion And it is surely fair to hold 
that, as in every search for knowledge wc may strengthen 
our intellectual power, so in every jwacUcal employment of it we 
may, if wc will, improve our moral nature; we may obey the 
whole law of Christian love, we may illustrate the highest in- 
duction of Fcientific philanthropy 

Let us, then, resolve in devote ouradvea to the promotion of 
the whole science, art, and chanty of medicine. Let this resolve 
be to 119 ts a vow of brotherhood ; and may God held ua in our 
work 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Bcleneea, July 25.— M. Wurts in the chair. — 
The following papers were readr^On the comet 6 of 18M1, by 
M. Movchex. The reuiU of M. Oudemans' search among the 
Dutch Colonial Archivei m South Africa u that the comet of 
1881 M probably not that of 1807, but seen now for the first 
time.— Determination of the hoiizoatal and lateral flexure and 
the flexure of the inatnunenial eais of the joendian circle of 
BudwOwheim, by iticaiu of new' apparatiu, by MM, Lmwy and 
Pangaud. — Oa the equivalence of luodralic forms, by M. Jordan. 
—On chlorhydric ether of |^lycol, by^ Becthalot. — Anthracic vac- 
cination ; rintmJof expenments made at Lambert, near Chartras,. 
to test the method of M Pasteur, by M. Bonley. The CBsenoe 
of the test consisted in Inoculating vaccinated sheep with natural 


virus (anthracic blood from a sheep which died of the direoic) 
instead of that prepared by procciMi of culture. The efficacy 
of the vaccination was fully demonstrated.— On the nreducible 
Govanants of Ihe binary quanlic of the eighth order, by Prof. 
Sylvester — Parabolic elementa of the comet 6 1S81, by M. 
Bigourdan — Observations of Scheeberle’a comet {c 1B81) at 
Paris Observatory, by M Bigourdnn ; also by MM Henry. 
— Con sulerai ions on the forces of nature , Inadmisabilily of 
the hypothcbib proposed by M, Faye to explain the tails 
of comets, by M. Picard. Whatever the nature of the 
repulsive force it can only be proportional to masses, not to 
surfaces, for ti/fa/ pressure on surfacea only arises from tffecim 
action on massea. No interposed matter can weaken or arrest 
its action, for the etherised medium penetrates all bodies The 
action is propagated, not successively but instanlaneouily, bemg 
due not to .in iindulalory motion, but to shocks of etherised 
atoms and ponderable moleculcfa, like gravitation ; hence on|B point 
in motion it JS exerted in the Faine direction aa LhcaLtraclion exer- 
cised bv the ponderable mass of the sun — Remarks on the calcu- 
lation nf relative perturbations, according to M Gyldtn'a method, 
by M, Callandreau. — tlcniihedral crystals with inclined faces as 
constant sources of electricity, by MM Jacques and Pierre 
Curie A ]i 1 ale suitably cut iti such a crystal and placed 
between two sheets of tin forms a condenser w'hich becomes 
chargctl when it i. compressed. The authors give an absolute 
measure of the quantities of electricity liberated by tourm aim e 
and quartz for a determinate pressure. It is [shown how the 
instrument may seive m com]mrison of charges and capacitie'i.— 
Tieterminatinn of the angular distance of colours, by M Rosen- 
stiehl He shows that three colours previou&ly referred to, viz. 
orange, the third yellow green, and the third blue, have the 
characters of a triad (that is, mixed in equal intensity, they 
produce the sensation of while) All the coloun which occupy 
the angles of an insenbed equilateral triangle have the some 
properties. — Llectnc stopcock , Iransformalion, transport, and 
use of energy, by M Cabanellaa —On the heat of forma tiun of 
explosives, by MM Sarrnu snd Vieille When .m explosive h 
decomposed the heat libcraterl ih equal (according to thermo- 
dynamics) to the excess of the heat of formation of the products 
over the heat of formation of the explosive. Hence, knowing, 
in a given case, the heat liberated by decomposition, and the 
composition of the products of the reaction, the heat of forma- 
tion may be arrived at. The authors have applied the method 
to the principal explosives, and will shortly give the irsults.— 
Industry of magne^^ia (contmiird), by M .Schlcrsing He treatii 
sewage matter with phosphate of magnesia, obtaining the phos- 

{ ihoric acid from natural phosphates of lime, and the mngneititi 
rom sea water or water of salt marshes (it is precipitated by 
slaked lime) He produces a lort of vermicelli of Inne, which 
gives a porous magnesia, on which the acid liquid acts easily. — 
On some reactions of morphine and its congeners, by M. Gnmaux 
— On a new proceu of vaccination nf chicken cholera, by M. 
Tous^aint He inoculated fowls with blood of rabbits which 
had died of septicemia (nr with matter cultivated from it), and 
the elfecis were those of an attenuated vinu, which mode the 
fowls refractory to cholera. — On a volcanic breccia capable of 
being utilised as an agticultural manure, Ijy M Carnot. The 
rock (from I’Hcrault) contami notable ammints of iron, lime, 
potash, and phosphoric acid — Boric acid ; its existence in salt 
lakes of the modern period, and in natural ttline waters (second 
note), by M Dieulafait.— On the extraordmary tempecature of 
July, iSSi, by M Renou. It rote to 36°'4 on the 19th at the 
Park Olucrvatory, a degree never experienced in Algiers, the 
Antilles, and Cayenne. 
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VIVISECTION AND MEDICINE 

T JHE International Medical Congresa vhich bAR met 
ID London durint^ the past week ir the largeat that 
the world hAR ever seen. Medical men have aMeinblecl 
from every part of the earth, and their meetings soem to 
have been productive of ffenoral aatihifAcCion. The objects 
of such a Confess are twofold — hrst, to tell or bear of 
new discoveries ; and, second, to make men personally 
acquainted who have previouily been known to each oilier 
only through their works The Utter 11 perhaps the 
more important of the two, foi it is not only a source of 
very great pleabiire, but of great profit, inasmuch as it 
enables men to form a juster appreciation of the workers 
in each department of medicine, and to avoid falling into 
the error, very common at the present day, of placing the 
observations and opinions of a mere tyro on a level with 
those of the scientific veteran. The work of the Congress 
has been divided into no less than fifteen sections, each 
of which has taken up some speci,al department of the 
science or practice of medicine For medicine is now not 
merely an art It is no longer practised by simple rule-of- 
thumb. It 13 becoming, to some extent, a science, and 
exact knowledge is beginning to supplant blind empiricism 
Th e means by whi ch this change ha !i been effected have been 
admirably illustrated in the addresses of Prof. Virchow, 
Mr. Simon, and Prof. Fraser 
They are those of c>cpenment 

It IS by experiment alone that we are able to dietinguiih 
between facts and fancies, between tbe ideas which arise 
in men's minds and the realities of ihe external world 
It is in proportion as wo bring our ideas into accordance 
with facts, or, in other words, as we Ih&w instead of 
supposing^ that our pov cr increases Suppositions have 
been the biu fwtre of medicine. They have coniUintly 
misled men as to the causes, the nature, and the treat- 
ment of disease, and 30 long as they were not subjected 
to the tCHt of experiment one suppohition succeeded 
another^ only to be itself replaced by a third, no less fanci- 
ful and no leas delusive. This is the reason why the pro- 
gress of medicine was formerly so slow, and it is only of 
recent years, since the experimental meihod has been 
employed, that medical knowledge has begun to acquire 
any exactitude As Prof. Virchow points out in hie 
addresi, tbe principle of modern medicine 13 locahsation 
We localise the causes and seats pf a disease, wc localise 
the action of remedies, and thus we are able to act with 
certainty sp far as our knowledge wdl carry us. If we 
were able to localise certainly and define accurately the 
causes and seats of disease and the action of our remedies, 
wc should possess a power to arrest or prevent disease 
which would render death by old age the usual, instead 
of as at present the exceptional, termination of bunion 
hb. The eaperiments by which exact knowledge la 
obtained are, as Mr. Simon points out in his addtes?, 
of two kinds. '*On the one hand we have the eare* 
fully pre-arranged aod comparatively few experimeots 
which are done by us in our pathoJofdeal laboratorica, 
and kw the most part on other mtlmals than man j 
on Ike other hand, we have the experimeoti which 
Vot. XXIV.— No. 615 


accident does for us, anl, above all, the incalculably 
huge amount of crude experiment whicli is popularly done 
by mail on men under gyr present ordinary conditions of 
social life, and which gives u^ its results for our mterpre- 
t-ition" As an example of these two kmdb of experiment, 
Mr bimon quotes the classicul experiments to which wc 
lubituaJIy refer when wc think of guarding against the 
clangor of Asiatic cholera : “ On the one side there are 
the well-known scicnt^fu inlcctioii experiments of Prof 
I hiersch, and others following him, performed on a cer- 
tain number of mice ; on the other hand, there .11 e the 
equally well-known popular oxpeuments which, duiing 
our two cholera epidemics of 1848-4.9 and 1853-54, were 
pcrlormed on half a million of hitman beings, dwelling m 
the southern districts of London, by certain cominercial 
companies \\liich bupphed those districts with water.” 

Popular experiments on ihc causes of disease are per- 
formeil everywhere around us Kven when no epidemic 
picvads, our hospitals are ciowdcd with the sick and 
dying, and many, vorv many, of these are dying from 
Uck of knowledge Probably the most dicadcd scourge 
of thii country is pulmonary consumption, or tubercle, as 
vt Ls socnctinies shortly termed, from a pathological pro- 
duct found in the lungs in this disea^ This fearful 
malady seems often to attack the most beautiful and the 
most gifted We have hospitals establislied especially for 
ii» treatment, and these mstitiilions are crowded to the 
door, applicants having to w.ait weeks, perhaps months, 
before they can obtain admission Hitherto we have 
been accustomed to regard this dreadful disease as one 
which we had no power to guaid against, and whose 
attacks were no more to be averted than the stroke of a 
thunderbolt But increased knowledge has already shown 
us how to avoid or prevent to a great extent the danger 
which we might otherwise incur from the ligbtning-flasb, 
and mcreabad knowledge is now showing ur the causes 
which may induce consumption, and thus teaching us 
how to avoid them. By experiment upon anunals we 
are learning the nature of the morbid processes which 
occur m this disease, and the conditions which give rise 
to them We are learning that tuberculosis in cows may 
be communicated to healthy annuals fed upon tbe milk 
which they yield, and that tubercular disease may also be 
induced by tubercular mattei inhaled in the air or con- 
veyeil into the stomach In these experiments upon 
animals wc arc simply repeating m a scientific way the 
popular experiments which men daily make in bhnd 
Ignorance upon men We commiimcnte to a few animals 
a disease of which n^n perish by thousands, and by the 
sacrifice of a few dogs or rabbits we gam knowledge 
which may enable us to preserve the lives of thousands of 
men, and avert the anguish which their untimely death 
would cause to their rcUtiOqs. 

In the out-patient departments of our genera) hos- 
pitals there are probably no cases more trying to the 
humane physician than the cases of consLunptioD which 
be sees. Racked by cough and worn to a shadow as 
they often are, the physician knows that he can do but 
little for them if they are admitted. The utmost that his 
art IS capable of 15 somewhat to alleviate their sufferings, 
and perhaps slightly to prolong a comparatively useless 
Hfe. For these reasons he us often o^ged to sacrifice 
bs own feehngs, and to refuse adnuiaion to the suilerer, 
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knowing that luch an act of apparent charity would be real 
cruelty to others. By putting out of sight for a moment 
the fact that the number of beds in the hospitals is neces- 
sarily limited, and admitting such a consumptive patient, 
be would gratify his own feelings of kindness and bene- 
volence, but would also exclude the young and strong 
who suffer from such acute diseases as inflammation of the 
heartj lungs, or kidneys, diseases which by proper care 
and attention in the hospital might, and very probably 
would, rapidly run a favourable course, and result in the 
patient's restoration to his family in health and strength, 
but which if left to themselves might damage the consti- 
tution of the sufferer and make him a burden on society, 
or quickly carry him off, leaving his wife a widow and his 
children fatherless Although the wistful looks and 
earnest entreaties of the consumptive patient might lead 
some few morbidly sensitive and unreflecting persons to 
open the gate of the hospital to him rather than to the 
strongly-built and apathetic labourer whose life was in 
hourly penl from acute disease, yet most people would, m 
all probability, have little difficuLty m deciding between 
the two cases, were they to apply for admission at the 
same time. But the case is diH’erent when the con- 
sumptive is refused, not because the other is already 
there, but because we know that in the ordinary course 
of events he must needs come. Hci e we are forced to 
disregard the promptings of sympathy with the case 
before us, and to do that which gives us present pain m 
order that we may achieve a higher though future good. 

Now what occurs daily in the treatment of patients 
in hospitals, occurs also in the investigation of disease 
In order to prevent the suffering, misery, and death 
of human beings, it is necessary that animals should 
be sacrificed, and that wc should not allow ourselves, 
for the momentary gratification of those sentimental 
feehngs which would lead us to avoid indicting even 
slight and transitory pain upon anunals, to neglect 
the acquirement of that knowledge which will be pro- 
ductive of lasting and widespread benefit to mankind 
Many of those consumptive patients probably owe their 
weary days, their sleepless nights, and their shortened 
lives to popular experiments, experiments which have been 
made upon them just as they might have been made upon 
animals in the laboratory j but they have been made for a 
different purpose, for the purpose of gain— gain of money, 
and not of knowledge, These patients may have been 
supplied with milk from tubercular cows, because it was 
more profitable for the owners of the dairy to continue 
milking such animals than to destroy them. Such , 
popular experiments may be earned on for many years | 
without leading to any knowledge of their results, because | 
the conditions under which their subjects live are so com- 
plex that it IS very bard to ascertain which one of them is 
the cause of disease. And all this time the unfortunate 
sufferers from such experiments are suffering and dying for 
lack of the knowledge which might be acquired by a few 
experiments on animals in a laboratory. For in experiments 
n the laboratory the conditions are much mote simple, 
and It is by such experiments on a small number of ani- 
mals, instead of on an enormous number of human 
beings, that it has been ascertained that the milk of 
tuberculous animals is dangerous, and that the seeds of 
tubercle may be sown m the organism by its use. By 


similar experiments on a small number of animals in the 
laboratory we are now learning that many diseases are 
due to minute organisms, which we can cultivate at will 
under definite conditions, ascertaining their mode of 
growth and the induences which modify it By such 
experiments M Pasteur and others have found that these 
organisms may have their virulence so modified that they 
can be inoculated harmlessly, and that these inoculations 
will protect the animal against the virulent form, just as 
vaccination will protect against small -pox. It is only by 
an accurate knowledge of the causes of disease that we 
can hope to prevent its occurrence, and it is only by an 
accurate knowledge of its nature and scat, and of the 
action of drugs, that we can hope to cure it when il is 
present. The seat of disease may be determined without 
experiment upon animals, for, aAer the death of the 
patient, a post-mortem examination will show what parts 
of the body have been affected. But the alterations 
which we find m the dead body are only the results of 
disease. They are no more the disease itself than a field 
strewn with slam is a battle As Prof Virchow remarks 
in his address, disease presupposes life. In the dead 
body there is no disease, with death, life and disease 
disappear simultaneously It is only in the living 
body that we can investigate the process of disease, 
and it IS by experiments upon living animals that such 
exact knowledge of disease as we already possess has 
been acquired. Without the aid of experiment we are 
able to ascertain even less regarding the action of drugs 
than regarding disease, for the most powerful drugs will 
profoundly alter all the functions of life, and may, indeed, 
kill almost as rapidly as the lightning-flash, without 
leaving any visible trace behind to guide us to the seat of 
action It is only by experiment upon living creatures 
that we can ascertain the action of a drug Formerly, 
physicians were accustomed to make these experiments 
upon their patients, ^'pouring," as Voltaire has said, 
drugs of which they knew little into bodies of which 
they knew less." Nor could they do otherwise They 
were called upon to render assistance to their patients, 
and in their ignorance they did what they could \ but 
instead of being guided by the lamp of knowledge, they 
followed the fatuus of their own imaginations. As 
Prof. Fraser points out in his address before the Section 
of Pharmacology, fanciful resemblances between medi- 
cines and parts of the body, healthy or diseased, were 
supposed to show the organs which the medicines par- 
ticularly affected, and the diseases in which they would 
be useful. For example, the white spots on the leaf of a 
plant were supposed to indicate that it would be useful 
in consumption, because in that disease white spots 
are found in the Jungs. The carrot was employed in 
jaundice, because the plant and the patient were 
alike— yellow ; and fruits were given in diseases of 
the heart or kidneys for no better reason than that they 
resembled these organs m shape. We now laugh at the 
wildness of these fancies, but we are justified in doing 56 
only because they have been proved by experiment to be 
foolish. The experiments which proved this have mostly 
been made by giving drugs to large numbers of human 
beings, patient after patient ))eing treated in the same 
way, until the inefficacy of the drug became so apparent 
that its use was finally abandoned. But while phySiciani 
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irere thus blindJy groping aAer the truth, their patients 
were suiTering or dying, The doctors might think, per- 
haps, that some other treatment would have been more 
beneficial than the one they adopted, but they did not 
know it, and they were obliged to act according to the 
best of their belief. They were forced* by the circum- 
stances in which they were placed to perform what Mr. 
Simon terms a "popular” experiment instead of a 
scientific one, and the complicated conditions under 
which it was performed rendered it doubtful how much of 
the result was due to the drug and how much to the 
disease, so that a conclusion could only be arrived at 
after an immense number of trials. The method by 
which pharmacology is now studied is entirely different. ] 
Instead of first giving the medicine to a patient labouring | 
under disease, the effect of any new drug is tested upon 
plants, such as algx and fungi, and upon the lower 
animals, such as frogs and rabbits, and its mode 
of action is then exactly ascertained by means of experi- 
ment upon animals, so that before giving it to a human 
being we not only know what organs and structures m his 
body will be affected by it, but, to a great extent, hoTu 
they will be affected, and consequently what changes will 
be produced in the course of the disease for which we 
administer it, Instead, therefore, of acting blindfold, 
we are able, almost with certainty, to relieve where we 
should formerly have been powerless, and to prevent 
suffering even when we cannot save life. The key-note of 
the present medical congress, stnick by Prof Virchow in Ins 
address, is the absolute necessity of experimentation upon 
living beings for the progress of medical science. Without 
experiment we can have no certain knowledge, and without 
knowledge we have no power to cure and prevent disease and 
death. Expenment there must be, and the only question is, 
Upon what living beings are the experiments to be per- 
formed, and how arc they to be performed ^ Are they to 
be popular experiments, such ns those to which Mr 
Simon alludes, blindly made upon hundreds or thousands 
of human beings, healthy or diseased, or arc they to be 
made upon a few animals in laboratories ? The idea of 
inflicting pain upon animals is naturally repugnant to 
every well-regulated mind, and the thought that they are 
preventing unnecessary suffering is probably one of the 
greatest pleasures that tender-hearted and sensitive per- 
sons can experience. But this pleasure may be purchased 
too dearly, and by preventing the infliction of a certain 
amount of suffering upon a few animals a much greater 
amount of suffering may be caused to thousands of men 
Vivid pictures have been drawn of the suffenng of 
animals in a physiological laboratory, and, misled by 
these, great numbers of people have been induced to join 
in the agitation, and consequent legislation, against vivi- 
section, forgetting entirely that the pain inflicted in a 
vivisection expenment, except in the very rarest instances, 
is far exceeded, both in intensity and duration, by the 
luflennp of very many human beings in the course of a 
mortal disease^ and of almost all animals except those 
slaughtered by man or killed and eaten by other animals. 
Every winter hundreds and thousands 'of birds and beasts 
die of cold and hunger, and hunger and thirst must 
almost always hasten the death of all wUd animals. 
Sometimes they starve simply because no food is to 
be obtained ; but th6 result is the same if weakness or 


disease renders them unable to reach it, although it may 
be plentiful around them. For while the death-beds of 
men are usually soothed by the kindness of the friends 
who moisten the parched lips and administer such nourish- 
ment as the sufferer c.\n take, animals dying from old 
age, weakness, or disease have no such alleviations to their 
sufferings. The experiments of Chossat on starvation 
are generally quoted as the most cruel ever performed in 
a physiological laboratory, and yet they were only repeti- 
tions, on an exceedingly small scale, of the expenments 
which arc constantly being performed by the conditions 
of life on thousands or millions of wild animals thiough- 
out the world. The animals on which Chossat expen- 
mented did not suffer more pain than those which die in 
the fields or foiests because their death was witnessed by 
an observer who utilised it to gain knowledge of great 
importance to man, while the sufferings of their wild 
companions were unseen by any human eye. Yet many 
people seem to think that this is the case, and that the 
meie fact th.at pain is inflicted for a beneficial purpose 
renders it much less endurable than if it were simplj in- 
flicted thoughtlessly or in sport, More pain is caused by 
the whip of a London cab-drivcr in one day than is inflicted 
in any ph^-^siological laboratory in this country in the 
course of weeks, and the householder who puts down 
a pot of phosphoious paste to poison the rats which 
plague him inflicts upon them a more pamful death 
than any they ^\oiild be likely to suffer at the hands of a 
viviscctionist Wilhin the last few years those who 
experiment upon animals have been frequently and 
unjustly abused for their endeavours to gain the know- 
ledge necessary to relieve pain and cure disease They 
have, however, followed the example of their great master, 
Harvey, who held that to " return evil-spcaking with 
evil-speaking” was "unworthy in a philosopher and 
searcher after truth," and have, like him, believed that 
they "would do better and more advisedly to meet so 
many indications of ill-breeding with the light of faithful 
and conclusive observation ” They have, indeed, sub- 
mitted to legislation which was felt to be unjust, inas- 
much as It was directed against abuses which were not 
shown to exist, and which has already been found to 
hamper greatly the progress of experimental investigation 
in this country. Confident in their sense of the necessity 
for experiment, and feeling assured that ere long every one 
capable of forming a correct opinion and willing to take the 
trouble of ascertaining the facts for himself would perceive 
the necessity, they have remained silent, though assailed, 
like Harvey, with opprobrious epithets Now, however, 
when the opponents of vivisection are exerting all their 
efforts to render legislation, already sufficiently oppressive, 
entirely prohibitory, the medical profession has spoken 
out, and with no uncertain voice, and has declared that 
experiments upon animals are absolutely necessaiy. Nor 
could medical men do otherwise For no man can 
practise the medical profession without having occa- 
sionally to suffer most acutely on account of the imper- 
fection of his knowledge Often and often is his heart 
saddened by his patient's asking, with feeble voice and 
wistful eye, for the relief which he is powerless to give, 
and again and again has he to avert his face and to shake 
his head whed^ with agonised voices, the friends around the 
dyiBg sufferer cry to him, " Oh, doctor, can nothing more 
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be done?'^ He secs Ills patients dyini^ around him for I circulation among the always increasing class of persons 


lack of the knowledge which can only be obtained by | 
experiment, and cannot but demand that the right 
til perform su'^h experiments should be conceded to 
^hosc who have qualified themselves for the task There 
are those who say that, instead of trying experiments 
on the lower animals, medical men should experiment 
upon themselves , but, as Piof Virchow points out, 

" Medical men ate already more exposed in epidemics 
of all kinds in the performance of their duties in hos- 
pitals, in the country, in their noctumal visits to the sick, 
in operations and necropsies, than any other class of the 
community as a rule ; and it requires all the blindness of 
fhe animal fanatics to require also of them that they 
should test on their own bodies the rcmcdia], or poi- 
sonous, or indifferent action of unknown substances, 
or that they should determine the limit of permissible j 
doses by observations made on themselves " Nor 
15 this all Medical men do make experiments upon 
themselves, and some have sacrificed their own lives m 
such experiments But such a method of observation is 
Open to the objection that the saciificc is to a great extent 
useless, as the death of the experimenter deprives him of 
the opportunity of lecoiding the results of his experiment 
Not only has the mcessity for experimentation upon 
animals been clearly pointed out in the addresses deli- | 
vered at the Congress, but this International Medical | 
Congress itself, the greatest assembly of men quahned to 
judge in the matter that has ever been held, has expressed 
Its judgment in the resolution passed, without a single 
dissentient, at Us concluding general meeting 

'* That this Congress records its conviction that experi- 
ments on living animals have proved of the utmost service 
to medicine in the past, and arc indispensable fur Us 
future progress , and accordingly, while strongly depre- 
cating the infliction of unnecessary pain, it is of opinion 
thiL, alike in the interests of man and of tinimals, it is not 
desirable to restrict competent persons in the pcrfoimancc 
of such experiments ” 

Tirn BIBLE AND SCIENCE 

Tht Btbh anti i>ctcnc€ By T Lauder Ikunton, M D., 
DSc, F.R S , &c. (London MacmilUn and Co., 
i8Bi) 

T his work is m the form of seventeen lectures, which 
appear to have been delivered before an oithodox 
ffudienoe Their scope is a wide one, ranging from 
eketcfacs of anCicnt Egyptian and Israclitish life to the 
newest results m biological science The principal object 
of the book iq .pirofcssedly that of showing how Darwinism 
IS not antagonistic to Christian belief m general, or to the 
Mosaic account of creation m particular. But although 
ihii IB 4he peg, so to speak, on which the course of lec- 
tnrcB made to hang, occasion is taken to devote 4 he 
ttdin pitk of the work to rendering in a plain and .papular 
form on epitome of the leading facts of animal and ve^- 
teble morphology. Tbii part of the work ii admirably 
dotae. Indeed we do not knew any writings 'Of tins 
■aturc better calculated to acoomplish their ob|«ot of 
snMmig icienoe easy to the .geBesal raadtr ; and oe 4 ke 
apMt h throughout tender, not to eay aym pa t b e t ic, 

F towards traditional beliefs, the book deserves a large 


who desire to learn, with a small amount of trouble and 
without Fear of stumbling upon any cloven hoof, what 
biological science has done, is doing, and is likely to do 
In a word, this part of the book, besides being written in 
a very graceful style, well exemplifies the truth that no 
writer is so able to serve up to the general public the farts 
of science in a palatable form as one who is himself a 
practical worker m the subjects which he expounds. In 
the interests of scientific education, thcrefoie, we should 
like to see ''The Bible and Science^' pass through any 
number of editions 

Coming now to what is professedly the main object of 
the work, opinions of course will diBTer as to the success 
which has attended Dr BruntonN efforts. And here it 
may be observed, hist of all, that it is not very clear whAt 
the author himself thinks about the deeper topics that 
underlie his expositions Apparently addressing an 
audience of the straitcst sect, he judiciously steers 
clear of all topics save the one immediately before him, 
/ ^ showing that the doctrine of evolution is not incom- 
patible with that of the Mosaic cosmology , and although 
this is perhaps more effectively done than by many pre- 
vious essayists, there is nothing to show that he is not 
adopting the method of St Paul, which he commends, 
who " graduated his instructions to the people whom he 
was addressing, fiist giving them milk, and afterwards 
strong meat’’ (p 3^8) Of course in this there is nothing 
to find fault. Because a man slicks to a text which docs 
not liappen to contain a confession of faith, we have no 
reason to object that he docs not publish his religious 
opinions , only we think it well to point out that such is 
here the case, for any reader who is careless or obtuse 
might tail to perceive the adroitness with which Dr. 
Brunton steers his discussion among the rocks of dogma. 
At every point where we feel inclined to ask what our 
author himself believes, we vii tually fall into a dialogue 
with him such as that with which 15 told of another 
eminent man—" What is your own creed ? *’ ** The creed 

of all sensible men." "And what is that?'' "Sensible 
men never hay. 

But whatever Dr Brunton's creed may be, his book 
everywhere breathes with such a genuine, and indeed we 
may say pathetic, appreciation of the beauty of the biblical 
writings and the nobility of religious belief, tliat if he 
fails to strike a chord which through all changes and 
chances is ever ready to vibrate deep do>^n in the bass of 
human nature, we have only to commiserate the reader 
who has departed so far from the best and tbe purest of 
human emotions Having travelled through Palestine, 
and knowing his Bible as thoroughly as his science, Dr. 
Brunton gives us some beautiful little sketches of Bible 
scenes, Lighted up by numberless interesting suggestigias 
denved from modern science, as well as by the glow of a 
singularly vhvid imagination. Take, for instance, the 
following . — 

"Never in my life do I remember a pleasanter momeA 
than when 1 lat down on one of these, and looked at the 
scene before me, for this was the realisation of my child- 
hood^ dream ; this ti^as the sptfi where Joseph bad lived. 
Vender might heveheenihe grannrie9*wh0relie received 
hit bieAien ; <ken, lin lln neigli b eMrhoodi eteed I1I1 
heeee, >where he ettumed, esearyaf bit dafy^Mek, pod 
was received by his lovely and loving wife Asenatb, 
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whose gentle care had obliterated from hjs mind, not only 
all the sorrows and trials of his early life, the hatred of 
hiB brothers, his slavery in Egypt, his temptations m 
Potiphar^ house, and his long impnsonment in the 
dunpon, but had almost made him forg^et bis dead 
motheci the kind old father who had Loved nim so well, 
and Che little brother Benjamin to whom he had been so 
deeply attached, so that he called the name of his first- 
born son Manassehj 'For God,' said he, 'hath made me 
foiget all my toil, and all my father's house.' Let 
U8, Id order to form an idea of the country, suppose 
Joseph at this tune of the year to be starting on a tour of 
inspection, and let us in thought accompany him 

" He has said farewell to his wife and children IIis 
chariot and horses arc at the gate, he springs up, and, 
accompanied by his attendants, drivesi onward towards 
the southern point of the DtlU, just where it joins the 
Nile valley At first he proceeds amongst shady trees, 
bounded on either side by fertile gardens , but as he rides 
on, his path lies through a strip of hard sandy desert, m 
crossing which the hind legs of one of the horses ridden 
by his attendants suddenly becomes paralysed, the animal 
, sinks upon its haunches, and the horseman falls back- 
wards. The Cerastes, or horned snake, a little viper only 
about a foot long, lying concealed in the sand, which it 
resembles in colour, iintated by the passage of the caval- 
cade, has bitten the horse’s heel Immediately the poison 
spreads up the leg, paralysing it, and, when it reaches the 
spinal cord, paralyses it also, thus destroying the power 
or both hind legs, and causing them to give way under the 
weight of the animal, Only within the last year or two 
have we learned the exact manner in which such a poison 
as this acts upon the body , but centuries ago its general 
effect was well known, and no more vivid desenpuon of 
It CGuJd be given than that of the dying Jacob, who com- 
pared his son Dan to ' an adder in the way, a serpent in 
the path, biting the horse's heels, so that the rider falleth 
backwards ’ " 

In a similarly picturesque manner we are carried 
through sundry scenes of early Egyptian life, of the 
bondage of the Israelites, their exodus, wanderings, and 
conquest of Palestine. In the course of this exposLiion, 
which only errs from being too short, several interesting 
suggestions are made as to the possible ortgin of the 
accounts of some of the Pentateuch miracles. Thus, 
speaking of the plagues, he says — 

" Amongst these was one that used to puztle me not a 
little, the plague of * darkness which might be felt.' Why, 
thought 1, did all tlie people remain in the dwellings? 
Why could they not take lanterns with them and move 
out? But a day whirh 1 spent at Pent Said showed me 
what was probably the reason. On waking in the morn- 
ing it seemed to me that everything had been turned into 
pea-soup. Above, around, and on every side, was a thick 
yellow mist, darkening the air lAe a London fog, but 
differing from U in this respect, that it was a darkness 
wceptible , a darknoiis that might be felt, and painfully 
idt tcM^ for it was caused by a btorm of sand, driven by 
the wind^ and every particle stinging the skin like a 
needle.'* 

Again, regarding the passage of the Jordan, he 
writes : — 

“ One of the puzzles of my childhood's days was to 
imagine the condition of the waters thus cut off, for 1 
fancied to myself the River Jordan like such streainB as I 
had been accustomed to, flowing thfbugh a small channel 
with level meadows stretching on either side. How then, 

1 thought, did the waters stand* up as in a heap? 1 oolihl 
picture to myself a steep, glassy wall of water mamg 
acroH Ihc channel Itself, but was ibere lifcewiae a level 
will along each bank, or did the waters flow ow the 


meadows nn either side ? On seeing the Jordan, liowever, 
I at once discovered the solulion of my childhood's 
difficulty ' ' 

Then, after describing Lhc double channel of the river — 

"Within this larger or uuter channel, confined by its 
bank on either side, ihc waters of the river might become 
filled up as a heap. Here was an answer to one inquiry of 
childhood There were no invisible or glassy wall*, is^ 
deed, at the sides to prevent the inaters from iimnmg over 
the surioundin^ country Was tbcie, then, one to draw 
them up m their channel, and thus to cut them off towards 
the Dead Sea^ or was the dam here simply of earth ^ 
f 'n standing at the river's brink, the whole scene appeared 
to pais before me The country around la highly vol- 
canic Earthquakes occur with great frequency, and 
during such convulsions of n.Uure we know that the 
relations of land and water become greatly altered. 

Heie, I thought, we have a method by which the Israel- 
ites were able to pass o\cr drjshod If the bed of the 
stream at thi-i pl.icc iindeiwcnt a sudden upheaval at the 
lime of their passage, the conseiiuences would be exactly 
those Mhuh are described in the Book of Joshua The 
waters would rise up like a heap, filling the channel far 
up the v.illey, and those flowing down to the Dead Sea 
would be cut off 

“To some this explanation may seem mere fancy, but 
it appears to be the one accepted by the psalmist, for in 
the 114th Psalm we find, 'Jordan was dnven back The 
mountains skipped like rams, and the little hills like 
lambs What ailed thee, O thou sea, that thou fleddcsi? 
thou Jordan, that thou wast driven back^ Ye mountains, 
that yc skipped like rams , and ye little hills, like lambs ^ 
Tremble, thou earth, at the presence of the Lord, at the 
presence of the God of Jacob' Here the psalmist 
seems to ask the question why Jordan was driven back, 
and to give us indirectly as an answer that the earth 
trembled, or, in other words, that there was an earth- 
quake " 

Dr Riimton seems rather fond of this naturalistic or 
rationalistic method of explaining the miraculous element 
in the Old Testament records , but it is evident that the 
method only serves to let in miracles at the back-door 
iniitcad of at the front In this case, for instance, we 
cannot suppose Joshua to have known that an earthquake 
was about to lake place, or, if he did, that its effect would 
be to divert the course of the river in the way that Dr, 
liriinton imrigines (There is a possibility, however, hi 
the subsequent instance with which Dr Brunton deals, of 
Joshua commanding the sun and moon to stand still, or 
become “dumb," that he expected an eclipse, and made 
good capital of his knowledge) Therefore we must 
attribute the occurrence of the earthquake at the moment 
when the tribes were ready to pass over the river as due 
to a lucky coincidence which in itself would have been 
little short of miraculous, And the multiplication of such 
coincidences that would be required to explain .ill the 
Pentateuch miracles by tbu method would rendvr their 
occurrence unaccountable save on the hypothesis of a 
designing mind , and this would constitute them mira- 
culous m the sense of being supemitural Moreover, 
many of the miracles cannot possibly be met even 
by the hypothesis of coincidence. Thus the pauage 
through the Red Sea, which is so analogous to the 
passage through the Jordan, cannot be thus met. Here 
no earthquake could have produced the effect described, 
and if we accept the record as history we are compelled 
10 “imagine the waters standiKff up as in a heqp,” with 
aM the difficulty of “picturing a steep, glassy wall of 
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water/' &c We therefore question whether the theory 
which led, as Dr. Brunton tells US| to the ''puzzles*' of 
his " childhood's days/' was really more beset with " diffi- 
culty " than the one wheieby he now endeavours to make 
his Bible square with bis " Science ” Better swallow 
miracles in the lump, and so obtain at least con- 
sistency, than try to save the histoncai accuracy of the 
Pentateuch by playing hide-and-seek with scientific 
principles, with the result of always losing the game. 

The closing chapters of the book are occupied with an 
endeavour to make evolution acceptable to the orthodox 
mind. Here we wonder that no mention is made of the 
circumstance that the order in which the flora and fauna 
are said by the Mosaic account to have appeared upon 
the earth corresponds with that which the theory of evo- 
lution requires and the evidence of geology proves. On 
the other hand there are some original ideas which may 
be found of use among Chuichmen of Broad Church pro- 
clivities, Thus, after quoting Milton's account of Adam 
and Eve in Paradise, Dr Brunton says ; — 

“ This IS a very beautiful picture, but it is not at all the 
one ^ven in Genesis, for there we find that man, after 
the ^ 11 , was a being in the condition of savages of the 
Stone of Europe, clad in skins, and tilling the ground 
with implements of wood or stone, the use of metals being 
unknown till generations afterwards And yet this being, 
low in the scale as we would term him, is represented as 
being so much higher in wisdom than Adam before the 
Call, that he was reckoned almost as a God in comparison, 
for in Genesis 111. 22, we read that 'The Lord said 
Behold ' the man is become as one of us, to know good 
and eviL' So that while the Miltonic account of primitive 
man is an absolute contradiction of the notions of evolution, 
the Mosaic account is 111 conformity with them." I 

Obviously, enough allowance is not here made for 
what Mr Darwin would call the "changed conditions of 
hfe" which befell Adam and Eve on being turned out of 
Paradise ; the curse so materially altered their "environ- 
ment" that, as our other .apostle of evolution would say, 
they were no longer "in harmony" with it. Surely, then, 
Milton was right in representing Adam and Eve in 
Paradise, not as worse than "savagcii of the Stone Age of 
Europe," but rather as a happy and innocent pair living 
in the midst of plenty, ani having access to certain 
trees which presented physiological properties of so 
remarkable a character that we greatly wish Dr, Brunton, 
with his well-known ability in this line of Inquuy, could 
find an opportunity of making them the subject of his 
next experimental research 

Less open to criticism is thcTollowmg 

“Now it is very remarkable that the doctrine of 
evolution, be it true or no, exactly agrees with the Mosaic 
account in reference to the place where man was created, 
whether this creation took place by special act or by 
evolutionary process. It took place in a paradise, where 
the air was oalmy, where fruit-trees were plentiful, and 
where there were no carnivorous animals to prey upon 
and attack man. For man differs from the lower ammals 
in the absence of a furry or hairy coat (although, curiously 
enough, such a coat is possessed by unborn children). 
Now. if for a moment we suppose ourselves driven to 
conclude that, in respect of his physical nature, man was 
evolved from a lower type of life, he could not have lost 
his hairy coat unless the air had been soft and balmy; 
for the essence of the doctrine is that the fittest only 
sujnrive, and the fittest to survive exposure to heat or cold 


would not have been the naked, but the hairy individuals. 
Had not food been abundant and easily masticated, like 
the fruit of trees, man would not have lost the projecting 
muzzle and larger jaws of the apes, as a small jaw would 
be less fitted for the mastication of hard and innutntious 
food Had man been liable to the attacks of wild beasts 
in this paradise, he could not have lost the large canines 
which form such powerful implements of defence in the 
gorilla Nor would he have remained so long helplessi 
and unable to take care of himself, unless m such a 
paradise as we have supposed, where all the conditions of 
life were favourable The children, which were long in 
developing, would have been at a disadvantage in the 
struggle for existence , they would have died off ; and the 
progenitors of the human race could never have deve- 
loped into men 

“The Site, too, of the paradise, according to the evolu- 
tion theory, agrees exactly with that indicated in the Book 
of Genesis, and, indeed, until 1 saw a map by Haeckel, 
Ihc most piominent defender of the evolution theory in 
Germany, 1 was puzzled to understand the Mosaic account. 
It reads thus [see Genesis] The site thus indicated with 
the utmost precision by Moses is perhaps the only one 
upon the surface of the whole earth which fulfils the 
demands of the doctrine of evolution. For, as wc have 
already seen, according to this doctiine man must have 
been developed m a genial climate, in a spot where abun- 
dance of food existed. Now such a place might perhaps 
be found in a similar latitude in America, but it is agreed 
by all evolutionists that man could not possibly have been 
developed in the new world, because his affinities are 
altogether with the monkeys of the old world, and not 
with those of the new. This is the only point, too, from 
which man could have spread in such a way as would 
agree with the distribution of races which we now find 

" But man did not always continue to live in this para- 
dise He was driven out ; according to the theory of 
evolution, he was probably forced to migrate from this 
sacred spot for the same leason that races have been 
forced to migrate ever since, namely, want of food due 
to increasmg numbers These increasing numbers would, 
first of all, consume the natural fiuits of the trees ; they 
would then be forced to till the ground, and, finally, some 
of them would be obliged to leave altogether. We read 
in Genesis that the woman was cursed in her conception 
being multiplied, and that the man was cursed by having 
to till the ground by the sweat of his brow. While in 
paradise he was naked, but after he left it he wore 
coats of skin He had not yet learnt the use of metala, 
and his tools and implements must h.ive been those of 
wood and stone. For, according to Genesis, it was not 
until sever^ generations afterwards that Tubal-Cain 
taught men the use of brass and iron. - 

"However man was formed, then, the Mosaic account 
corresponds with what wc find m the progress of civilisa- 
tion— the Stone Age precedes that of Bronze and Iron, 
The paradise whose locality was indicated by Moses has 
now disappeared beneath the waters of the Indian Ocean. 
Whetherjts disappearance was preceded by some great 
volcanic eruption or not, and whether such an eruption 
15 referred to in the mention of the flaming sword which 
turned every way, we cannot tell ; but we have no indica- 
tion in Genesis of the submergence of paradise until the 
time of the Flood, which," in accordance with Hugh Miller's 
idea, is supposed by our author to have been due to a 
subsidence of the land. 

We have quoted this passage at length, because it serves 
to suggest that " the grand old legend" may contain in 
Its beautiful allegory more of traditional history than the 
present age is always inclined to suppose. Enough has 
now been said to indicate the general nature of " The Bible 
and Science," although It may be added that it is fur- 
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nisbcd with an excellent index. It is an entertaining and 
instructive book, and we wish it all success. 

George J, Romanes 


LETTERS TO THE EDITOR 

\Thi Edticr does not hold himself responsible for opinions expressed 
by his correspondents , Neither eon he unaertoke to tefurn, 
or to correspond with the writers of rejected manusirtpis. 
No notice ij taken of anonymous communications 
[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and ncvel facts^\ 

Thought-Reading 

By the courtesy of Dr. G. M. Beard of New York I hml the 
opjiorluDity of witnessing some interesting experiments in arti- 
ficial trance performed on one of his trained patients, thought- 
reading being one of the phases exhibited After his discovering 
objects m the u'^ual way, 1 used a hne copper wire about a yard 
in length 1 wound one end round the right hand of the 

S alient (after he was hypnotised) and llicn placed his wired 
and against his forehead, Ihe patient then wandered round 
the room in an aimless sort of manner, the wire all the Lime 
being quite slack, but the moment I attempted, however gently, 
to increase the tension just hufhcient for him to feel it, he in- 
■tantly moved olT along the direction of the w'lre, like a huriie with 
a rein, I ■lUbsequeiiLly tried a thicker wire, The patient stood 
with his face in a direction at right angles to my own , he moved 
straight towards the table on my left hand, and after oscillating 
hiB head bideways os if trying to find some particular spot, he 
finally brought his foiehead slowly but with great accuracy down 
upon a metal disk about inches in diameter, and at a distance 
of about i8 inclieh from the edge of the table. This was exactly 
what I had "willed ” 

The different effects produced by a slack and a stiff copper 
wire respectively would seem to show, clearly, that the patient 
cannot acquire the "will ” of the operator unless the connection 
be sufficiently rigid to communicate the involuntary muscular 
action of the operator, however iinpeiceptible such action may 
be to the latter himself, who wills what the patient is to do 

George Hinslow 

A Oun-Signal Recorder 

In the judgment recently delivered by Mr, Mansfield on the 
stranding of the steamer Britannic^ he says "With respect to 
> the signals from the Hook Tower it is stated that the gunner 
who discharged the gun^a twenty- four pound gun — commenced 
finag at I 50 a m, on July 4, and continued firm? at intervals of 
ten minutes till 10 10 a m. lie took the time from Ills watch, 
as his sandglasses were unserviceable , he had no light but a 
dark lantern in Ills gunhouse Without imputing to him inten- 
tional neglect of his duty or wilful misrepresentation, it seems to 
the Court that he may have been less vigilant and less accurate 
than men who were keenly awake to the difficulties of their 
poiitlon, and who must have known that the safety of the ship 
was involved m their taking the time between the 'signals with 
scrupulous care. In his unsupported testimony the Court cannot 
find that the signals from the Hook Tower were fired at regular 
iotemls of ten minutes. Looking at the importance of accu- 
racy between the intervals of the fog-signals, the Court wish to 
draw attenbon to the statement of the gunner that he has no 
relief in his duty, however prolonged it may be , nor do the 
Court find that there is any check, mechanical or otherwise, on 
the gunner to insure accurate firing." 

The wrriter would suggest tliat a simple recording apparatus 
might be made by means of a clock controlling the movemcDt of 
a strip of paper, os in the Morse telegraph, this strip beine 
dlvid^ by truns verse lines into spaces representiDg minutes aud 
seconds , 

A diaphragm of thin sheet iron, caoutc^houc, or other suitable 
materul, connected with a metal point u in the phonograph, 
would then register each explosion of the by depressing the 
point on to the paper strip, and either molung a penal-maK or 
a perforation. Suah on inslmment would be a check on the 
■Gcorate firuig of the gun in the station where it was pieced, and 
the production of the strip would do much to remove the uncer- 
tainty which upean to have exitited La the case above cited, 
LiTerpool, J|uy 30 A. G, P, 


Symbolical Logic 

As Mr, Venn appears to be really serinub in acemsing me of 
having misquoted him, I may as well give the whole sentence 
which containb the Btatenient which he says I distorted. The 
complete sentence is this 

"Take, for instance, such problems as those of which Prof. 
Jevons has discussed a sample under the name of Nuinericul 
Logic (/V. of Science^ p 169), as any of iho'e which play so 
large a part in Mr. Macfarlane’s volume, or, still more, as tho^e 
problems in Probability which Boole justly regarded as the 
crowning triumph of hia system.” 

i certainly 'thought that in tins sentence the last relative pronoun 
which referred to Boole’s probability problems in general, but 
especially to that much discusseil problem (•-omelimes called his 
challenge problem '’} which Boole gave 111 illustration of what 
he conceived to be the superiority of his "general method’' over 
the u<^ual methods It never stiucK me therefore that Mr, Venn 
would 'tciiously accuse me of misquoting him because (in order 
not to inflict upon the leackrs of Nature the 11 relevant three- 
quarters of the abu\e sentence) I rcpiesentcd him os s.iying tkat 
Boole "justly regarded hts ptoblems \n probability as the crown- 
ing triumph of ills syslem ’ What then aic the problems to 
which Mr. Venn lefers ? 'Ihis, I own, is not a point upon which 
I have "any claim to cill for an ans\ser,” but 1 think it is a 
point upon which be might courtcou-ly conde'-cend to gratifjr the 
natural cunoMty of many admiiing readers of his " bymuolic 
Logic,” who (uulil e me, 1 am afraid) cannot be suspected of 
any unkind wish to place him m a diflicuJty 

Boulognc-sur-Mcr, August 2 Hugh McCull 


Bisected Humble-Bees 

At the end of my garden two magnificent limt-trees grow, on 
which bees — of spciimens of which 1 herewith send you por- 
tions — feed at this lime of the yenr by hundreds — by thou- 
sands Whal kind of bees arc they ’ But the follow mg are the 
points on which I sliould like some inform a tin 11, h very morning 
1 find numbers of them cn the ground, helpless, behaving very 
much like men when they are drunk, What causes this? 
Next, how comes it to pn^s that, a] pareiitly, these helpless bees 
all become bisected or trisected as the siiecimcns I tend ? This 
morning there arc hundreds of jiortions under the trees We 
have a family of " Ily-catchers" in the garden — would they do 
U ’ T, Mashkder 

The Grammar School, Ashby-tle-la-Zoucbj July 29 

[The liech are a common species of Bomhus (Humble-bees), 
mostly workers, and mostly bisected at the junction of Ihoiox 
and abdomen. Perhaps wasjifl are (he culprits, adopting this 
method m order to rob the bees of Lhcir honey-b^s Wc ahall 
be glad to have information on this point — £d.] 

A New Meter for Electric Currenta 

In Nature, voI xxiv pp. 294-5, you notice a new meter for 
clcctnc currents, giving a dcscriptiun w hich is fairly correct for a 
slight sketch, and attributing the invention to Mi Ldron. The 
invention, however, is not American, but English, and, as the 
inventor, 1 think myself entitled to whatever credit this entirely 
novel syslem may merit. My patent rights for Ammca have 
been purchased of me, tad the invention will be shortly in use 
in. New York John T Strague 

Birmingham 

[Our correspondent is doubtless nght in his claim. Never- 
theless the invention we referreil to m the brief note in ques- 
tion has been recently patented in this country on behalf of 
Mr. Edison, presumably at a later d.itc than our corresjiondent’B 
invenbon. We should be glad if he would kindly ^mish us 
With the date of hia English patent, Wc certainly meant no 
Lujiutice in publishing the note — Ed.] 


A POPULAR ACCOUNT OF CHAMeELEONS^ 

II. 

T he next moat m teres ling of theanimal^s life processes 
13 Its change of colour. Mistakes and exaggerations 
ai to this matter are of very old date. Aristotle believed 

* Lecture delivered al tha Zoological Garrleus un July aB, iBBi, by Si 
Oeorfe Mlvwt, F R S Cootipued from 31a 
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tbe change to be due to the inflation of the body^ and we 
ftU know that in Ga/a fabln it ib represented as changing 
from black to green, blue, and white. The truth is the 
ground colour of the animal may vary from pale yellow 
CO light or dark green, and so from a bluish to a dark 
leaden colour. 

It IB often of a general pale yellow tint, especially at 
nightj in the dark and when perfectly dormant The 
general colour need not be uniform, but in one region of 
•one colour, and of another colour m another region, and 
yellow and bluish tints may be so mixed as to produce a 
n«cn appearance. The colours may also be diiTerent on 
Qie two sides of the body Its most ordinary colour re- ' 
aethbles chat of the bark of trees or that of leaves, but 
very distinct and veiy varied markings may appear as 
■pots or stripes of pale gray, or brown, or black, or yellow, 
and the stripes or senes of spots may extend longitudinally 
or transversely. Moreover the spots may be either close 
or distant, and round or angular They may be dark on 
a light ground, or light on a dark ground. All the 
changes of colour which take place take place gradually, 
and the spots which appear, disappear, and re-appear, 
are not reproduced in the same places with the exception 
of markings which radiate from the eye, and others on 
the tail and limbs. 

My poor friend, the late Mr H N. Turner, jun , 
remarked ^ of a chamLclcoii kept by him that its general 
tint varied from brown or olive Co bright green and 
yellow. When brought from the dark into limp-light 
he found that the side next the light changed sooner than 
the other The line of prominent tubercles in the middle 
of the under surface of the body remains constantly white 
Mr* Turner’s experiments and those of van der Hoeven 
seem, as was to be expected, to negative the idea that the 
animal can assume the colour of surrounding objects. 

This faculty of colour change is not really so excep- 
tional a phenomenon as many pci sons suppose. It exists 
in certain mollusks, and notably in the cuttle-fishes, 
which rival the chamsleon in their changing tints, U is 
also found in certain frogs and lizards, especially m the 
American kind, called As to fishes. Dr 

Gunther Ceils us^, 'Mn many bnght-shining fishes — as 
mackerels, mullets — the colours appear to be brightest in 
Xht lime intervening between the capture of the tish and 
Its doath, a phenomenon clearly due to the pressure of the 
convulsively-contrac ed muscles on Che chromatophorei. 
External irritation readily excites the chromacophures to 
expand— a fact unconsciously utilised by hshermen, who, 
by scaling the red mullet immediately before its death, 
pioduce Che desired intensity of the red colour of the skin, 
without which the fish would not be saleable In trout 
which arc kept alive In dark places, the black chroma- 
tophores are expanded, and consequently such specimens 
are very dark- coloured ; when removed to the light they 
become paler almost instantaneously 

The coamfleon lays eggs, and its manner of doing so 
has been desenbed by Valhsnieri, who carefully obi»Grvcd 
the actions of a female in his possession. She wandered 
about on Che floor of her inclosure till she found a place 
devoid of dust or sand There she began to scratch, and 
conlinued scratching for two days, till she excavated a 
depression four inches wide and six inches deep, in which 
■ho deposited thirty eggs. She then carefully covered 
them up, Atm with earth, and then with dry leavco and 
twigs and bits of straw. 

There are now fifty known species of chamaeleon, and 
twenty-five of them are distinguished by prominences 
elthdr on the end or sides of the muzzle, or over the eyes, 
or on the top of the head, or on the occiput. The first 
twenty-five of the entire list are devoid ot such promin- 
OBcaa. Their naoiei and the localiiiei whence they coose 
■^ne fcitows 

■ Prte. lool Soe , 1851. P- ^ ^ 

“ Sm hu ncsni lusniflctnt worh M Fhhei, p. rts 


(1) Chamaho vnlgarts is fbund in Southern S|raln^ 
Northern and Southern Africa, Asia Minor, Arabia, 
llindostan, and Ceylon. No other kind of chamaeleon 
has nearly so extensive a range. 

(2) The kinds called C' Imvtgaius and C affims bdth 
come from Egypt or Eastern Africa C SemgaUnsh 

C. tracilis (5), C. granulosus (6), C diltpis (7), C 
anenteta (8), and C /ascta/us ^), all come from Western 
Africa c. ertsMus (10) and C Burchelh (ii) come from 
Fernando Pj. C capel/is (12), C vtniralis (13), C 
(14), C namaqu£Hsis C fHelanoc^pkalus 
C gutiurah^ (17), and C tmiabronckus (18), all come 
from Southern Africa The kind called C hgns (19) is 
from the Seychelle Islands ; and the two species, C, 
ctphalohpis (20) und C. polUntt (21 ), are from the Comoro 
Islands C verrucosus (22), with C baiteatus (23), C 
lateralis (24), and C campani (25), are from the great 
island called Madagascai. 

As to each of ihe next list a word or two must be said. 

The form called C antunena ' (26) is furnished with an 
outgrowth flattened from above downwards, at the end of 
the muzzle, which is cartilaginous towards its distal end. 
C Laiordi^ (27) has a similar process more prolonged 
and entirely bony. C superciltarts^ (28) has a triangmdr 
prominence over each eye. C pardahs * (29) has a nose 
dilated and toothed on each side in front In C globifer^ 
(30) ^ globular prominence projects anteriorly from each 
side of the end of the muzzle C calyptratus^ (31) and 
C calcaratus^ (32) have each the summit of the head 
conically produced In C cucullatus^ (33) a very pro- 
minent flap extends out on each side from the occiput 
In C.gHlaris^ (34) there is also a pair of occipital flaps, 
and the same is the case in C brevicornis (35), with the 
additionof a process on the end of the snout, covered with 
smooth scales. C. Malthe^^ (36) has a pair of slightly dil^ 
ferent occipital flaps with the addition (m the male) of an 
obtuse nasal prominence, which is grooved above. C. rhi- 
noceratus (37) has a single central elongated bony naaal 
pioininence, but no occipital flaps. In C mtnor^ (38) the 
male has two flat, comprcsscii, diverging nasal promin- 
ences covered with laigc scutes. In C bifurcus^^ (39) 
there is a similar pair of bony processes, and also in C. 
Parsont^^ (40). In C O'Shanghnesst^^ (41) there are 
also two divergent, compressed, scute-covered nasal 
prominences In C gallus^^ (42) the nose of the male is 
provided with a single long conical appendage, but it ji 
flexible and covered with short tubercles. It and the pre- 
ceding twenty species also all come from Madagascar. 
C nasutus^^ (43), from Eastern Africa, has a similar 
flexible protuberance The snout of C. montium (44) 
has two prominences which arc veritable nasal horns 
horizontally projecting forwards from above the nostrils. 
Each IB encased in :i flnely-annulated sheath. It comes 
hrom the Camaroon Mountains, The male of C OwinU 
(45) has no less than three such sheathed horns, one 
projecting from the front of each orbit, and the other 
from the middle of the nose, It is an inhabitant of the 
Island of Fernando Po In C Milleri^^ (46) the male 
has a single, compressed bony prominency snarp-edged 
above. It comes from Eastern Africa C monackus^ 
(47) has two large occipital flaps. It is an inhabiUnt Oif 
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fishes go together as two sets of classes or provinces. 
On the province containing birds and reptiles the name 
SauroAiida has been bestowed, while the term Ickthyo^ 
pnda nas been used to denote the province which cunUlas 
both Batrachians and Flashes 

The existing class ot reptiles contains four orders . — 
(i) Crocodilta (crocodiles and alligators) , (3) Lacertitia 
(liaards) , (3) Opktdia (serpents) , and (4) Chelonia 

(tortoises and turtles) 

The order Lacertilia is made up of a certain number of 
large groups, each of which is called a family, which 
family is again composed of genera, while each genus 
consists of one, two, few or many species 
The chamaelcons, as we have seen, form fifty species 
arranged in two genera fort) -eight species m the genus 
Chaffuelcoy and two in the genus Humph ohon. These 
two genera together constitute a fmnily — a family of the 
Older Lacertilia 

Putting aside on this occasion a certain very excep- 
tion il genus called Haf/ma, ihe farnilies of the order 
Laccrtilva may be enumerated as follows — the true 
lizards il.acertidcr) , the Si ijics {^anctd(r ) the Chal- 
cidians [Chafiidfd)^ the Iguaniaiis U^tamdai)^ the 
Geckos {jOcAo(td<r) and the Monitors \ Varijnid{£) 

From all these families that of the cham^Eleon differs 
most widely It differs from all of these — (i) in the 
compressed body raised from the ground by its long 
limbs ; (2) in its tongue , (3) in its eyes ; (4) in the 
shape of its feet , and (5) by the form of the tail It 
further differs from the Iguanians, Lacertians, Semes, and 
Chalcidians, m that its body is not covered with scales 
There are certain Igu.mians which present a slight 
resemblance to the tham.vlcons such arc the American 
donbl e- horned specie i (C minoryC.biJUfcits^ L Parwmt, \ Polychrm, and still moic Sph(vrops^yi\\\^ has the eye 
and C O' Shau^hnesm)^ and the lofty-hclmcicd (C 1 covered with a granular eyelid with only a small central 
cufyptratus and C taltaratiti) kinds aie quite peculi.ii to aperture, and has an equal facility in changing colour. 
Mada^scar Those with occipital lobes are found not fhesc, however, are but superficial agreements, and in 
only there, but also in Mozambique and the Island of all essential points is a true Iguanian, and in no 

Socotra The Madagascar single-homed C. rhtnoceratus way a chain, eleon 

IS resembled by the East African L Melien and the Prof, Parker assures us tliat while the chamscleon Is 
fiexible-snouted Madagascar form, ( ' f^allus, is resembled an animal, the stniciurc of the skull of which 13 "ape- 
by the East African C nasntu^. The species with true ciahscd to the utmost/’ it is iuM'crthcless in other respects 
horny sheaths to their horns (C moniium and C Owenu) a very low form 

are exclusively West African fonns The answei to our question, “ What is a cham,rleon?" 

Fernando Po possesses three species Two are from is, then, that it is n very exceptional family of the order 
the Camaroons One is an inhabitant of the Seychelle dact’rtilia^ an order of the class Reptilian, a class which. 
Islands, and two are from the Comoro Islands between togcthci with birds, form the Sauropsiilian proMnee of the 
Africa and Madagascar Apart from the common species great vertebrate sub-kingdom of animals 
three kinds arc from Eastern Arn!a, two from Egypt Can we gam any light as to the mode of origin of 
and Abyssinia, nine from Western Africa, and eight from chameleons ’ 

Southern Africa The best light we can obtain as to the origin of existing 

Such are the leading facts with re=,pcct to chama^leons forms is derived from the fossil remains of creatures 
considered by themselves Let us now consider their nearly allied to them Jn this may we have been able 
more significant relations to other animals pretty clearly to ascertain that hog-Uke creatures and 

The entire mass of animals of all kinds, from what is ruminating animaU are diverging offshoots from a much 
commonly called the animal kingdom, in contrast with ' more ancient, comraon, and intermediate type. 

Qiitinction from the vegetable kingdom . this In this way also we have, I think, fair evioence to show 
great whole is divided into certain vast groups called chat the can are derived from creatures more or ]es6 nearly 
Bub-ldngdom*^, and the highest of them, called the verte- allied to the existing civets 

brate ■ub-kingdoni (because its members possess a spinal But the science of orgaiwc fossil remains— palaeontology 
cotrni^ comprises ourselves, with all beasts, birds, rep- — has only as yet been able (so far as I am aware) to 
tilea, efts, frogs and toads, and fishes. We and beasts point to one relic which has been supposed to be of cha- 
constilute what is called a dass^the AfammaHn msleon nature — part of a lower jaw from Eocene dcpoaiti 
Birds form another class — Aves. Reptiles {ie, all m North America It would be curious if an ancient 
tortoises, lisards, serpents, and crocodiles, with certain chamzleon should be discovered to have inhabited a 
extinct kinds) together constitute the clan R^pHiia, The region so distant from the home of the existing kinds as 
efta of all kinds, with all frogs and, toads, and some othsr is North Amerieflu It would not however be an unparol- 
creatures, living and extinct, form \ha class Batracht^^ Idled fact, for the existing Old World camel was onCe t 
while all fishes are grouped together in the one class New World fcrai The true nature however of the frag^ 
Pitets. But these five classes are not equally distinct mentary fossil is very doubtful, and we may therefore say 
one from another. Birds and reptiles, batrachians and that as yet we have no evidence as to the antiquity of the 

family But should the fossil turn out to be really part of 
S' the jaw of a chamsleon, it would but tend to show that 

ilfcfih iji. ' ■ the graup itself existed already In Eocene tmiee ; rt iroeld 
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the jEiland of Socotra. There are also the occipital flaps in 
C. Pitgnn ‘ (48), from Eastern Afnca The two remain- 
ing chamxleons are so distinct from the foregoing that 
they rank as a distinct genus called RhampholeoH^ a 
genus- which was instituted by Dr GUntber in 1S74 The 
Ant of these, R, spectrum " (49) is from the Camaroons \ 
1 , R K€\ 


the second, 


’ersfefnt^ (50) is from Eastern Africa 


Both agree and remarkably differ from all other chamae- 1 
leons in having the tail short, it being only one-third the ' 
total length, or even less Though its end is prehensile, | 
its prehensile action must be much less perfect than that 
of the tails of the preceding forty-eight kinds , but this | 
defect is compensated for by the development of a sharp 
tooth, or denticle, at the inner side of the base of each I 
claw, which must give it a firmer grip Moreover in R 
spectrum^ though not in R Kerstemi^ the grip is yet 
nirther aided by a "ipine which projects vertically from 
the inner, or flexor, surface of each finger or toe In R 
spectrum each eyebrow is produced into a flexible horn- 
like prominence. In R Kerstemi two long processes 
project forwards, one over and in front of eithet eye 

Thus the geographical distribution of the chain.tileons 1 
is very remarkable. With the single exception of the 
common species they are entirely confined to Africa and | 
certain more 01 less adjacent islands, and exi^t mamly on 
the south nf the equator No less than tvrenty-onc out of 
the fifty kinds are from Madagascar, and of the twenty- 
five kinds which have been enumerated ai having horns 
or other remarkable processes on the head, no less than 
seventeen are frorp the same very interesting inland, 
which is thus the great home of chama?Icons generally, 
and especially of these curiously distinguished kinds The 
plate-snouted (C antim tia and C Lfjbordi], the bony. 
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not throv any light upon the of ongtn of that 

group. 

The chaznxleona have, as ve have seen, their main 
home in Madagascai-, That island is also the main home of 
another very exceptional group, the exceptional group of 
beasts caUed lemurs. But lemurs have mucbresemblancei 
though probably no true affinity, with apes, and the apes 
are a group, even more isolated perhaps than lemurs It 

as yet quite impossible to say from what root the ape 
order took its origin 

The same thing may be said (and a few weeks ago was 
said by our president in this room) respecting the ceta- 
ceans, the order, that is, of whales and porpoises. The 
same thinj? again may be said of that very exceptional 
order of flying beasts, the bats The chamicleon family 
then is only one of many others which have this at 
present quite isolated character. But if we can obtain no 
clue as to the chamxlcon’s origin, can we detect any 
special or unexpected affinities between it and any other 
creatures which do not belong to Us own class, the class 
of reptiles 7 

It IS now very generally supposed that birds have been 
derived from reptiles, and there seem to have been two 
distinct lines of descent — the ostrich kind of birds, from 
extinct land reptiles called Dinosauriai^i which the great 
Iguanodon of the Wealden formation is a type) and the 
other birds from extinct flying reptiles called Fterosauna^ 
which had much analogy with our bats. This double 
origin (which 1 advocated ten years ago) has recently 
been reinforced by investigations of Prof Vogt with 
respect to that extinct feathered creature of the Oolite, 
the ArcAeopferyXf which turns out to have many affinities 
with the Ptcrosauria. 

N ow the chamxleon has no resemblance either to the 
Dinosaurian or to the Ptcrosaunaii reptiles, and certainly 
nothing could well be less bird-like in appearance or in 
habits than the chamxlcon The one only point of 
resemblance — that between its pincer-like feet and those 
of the parrots— IS but a very incomplete one, as wc have 
already seen. Nevertheless there is one strange and 
unexpected structural character already noted to which it 
may be interesting to revert. 

In birds the lungs (unlike our own and those of beasts) 
are not closed bags, but communicate with air-sacs which 
extend far and wide wubin the body, and which doubt- 
less facilitate their powers of aerial Locomotion In the 
most active lizards, which dart so quickly to their shelter 
that the eye cannot follow them, there is nothing of the 
kind , neither is there in those little lizards which take 
such long jumps with the help of their parachute-likc 
wings, that they may be said to flit — ^lizards called by the 
absurdly fomudable name of "flying dragons yet m 
the chamaeleon, in spue of its sluggishness, such saci are 
present, and thus render unavailmg a character which 
might otherwise be employed to distinguish all birds from 
all existing reptiles. 

But though neither comparative anatomy nor paleon- 
tology yet enables us to speculate profitably on the 
origin of the chamaelcon's family, there is one feature 
met with in many of the species which tends to shed a 
certain amount of light on principles of variation, and 
therefore on that of specific origin generally 1 refer to 
the circumstance that so many kinds of chamzleons 
develop crests, processes, or horns on the muzzle and over 
the eyes or 01? the occiput These outgrowths are so 
different one from another that it is impossible to believe 
that they have arisen by inheritance and descent from 
any -one peculiarity of the kind Superciliary promi- 
nences could not give rise to nasal protuberances, or 
bony outgrowths to true horn-sheathed excrescences, and 
none of these could either be the parents or the offspring 
cf occipital flaps. 

The phenomenon is pvallcl to what we find in certain 1 
groups of birds, as r/j^he birds of paradise, so many 


kinds of which develop unusual feathery outgrowths — 
these outgrowths being often so different in nature that 
they cannot be supposed to have been derived by in- 
heritance one from another. 

In such birds then we must admit (as 1 have long ago 
urged) that there exists an innate tendency to unusiud 
outgrowths of feathers of one or another kind, and 
similarly we must admit that there is extant in the nature 
or essence of chamxleons a tendency to osseous or homy 
outgrowths from the bead of one or of another kind It 
has been suggested that these outgrowths in the males 
are due to the wayward fancy of female chamxleon taste. 
And certainly the female chamseleon, with her excep- 
tional power of independently moving her eyes, and so 
simultaneously considering and accurately comparing the 
horns and warts of two rival swains, is unusually quali- 
fied for making a careful matrimonial choice. Seriously 
speaking, however, 1 regard this explanation as quite 
inadequate 

1 have elsewhere' given my reasons for considering 
this explanation to be a mistaken one, but the question is 
far too wide to discuss to-day, suffice it to say Chat even 
if this hypothesis were correct it would but imply the 
presence of an innate tendency in the female to admire 
horny and warty prominences of certain varied kinds. 
The one innate tendency is as mysterious, and when 
deeply considered as significant as in the other 

But apart from these questions, which, however inter- 
esting they may be, are still matters of uncertain specula- 
tion, the actual structure and the unquestionable facts of 
the chamxleon’ s physiology are, as 1 trust you will now 
agree with me in saying, matters of very great interest. 
They offer fields as yet unexplored for careful observa- 
tion and experiment Even the most peculiar and im- 
portant of all the chamaelcon’s actions — the emission and 
retraction of its tongue — arc actions which, so far as 1 
know, are not by any means cleaily understood. But 
when to such matters of direct observation or immediate 
inference we add the problems to the solution of which 
elaborate reasoning has to be employed — reasoning based 
on wide knowledge of the structures of animals existing 
and extinct — it will, I think, be evident that the leisure of 
a long life might be usefully devoted to obtaining a com- 
plete and far-rcaching knowledge of the natural mstory of 
that exceptional family of Lacertian reptiles, the family of 
the chamseleons. 


T//E INTERNATIONAL MEDICAL CONGRESS 

seventh meeting of the International Medical 
^ Congress, which has just been held in London, 
has been remarkable from many points of view. The 
sudden growth of the Congress from an assembly of 
600 to one of over 3000 menibeis, the truly cosmo- 
politan character of the gathering, the great scientific 
activity displaced, the lavish private and public hos- 
pitality and marked Royal patronage conferred, have one 
and all marked out this meeting as a very great evenL 
It has been the largest and most complete assembly of 
scientific men that this age, and therefore any age^ has 
ever witnessed, and if the results to science should prove 
to be at all commensurate, it will be a very prominent 
event m the history of the progress of science. 

The many and complicated arrangements have been 
admirably planned by Mr. MacCormac and his able 
assistant, Mr. Makina, and they have borne successfully 
the heavy strain of a larger number of members than was 
previously expected. The Congress has held six general 
meetings, at each of which an address has been delivered, 
and the more special work has been conducted in the 
fifteen sections among whitfll it has been split up. Sir 
James Paget, as President, delivered the opening address 
on Wednesday last, which was characterised by his usual 
* “ Luionj rrom Natun/' Cbxp X (Miuny, 
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eloquence and scienLiAc ability. He did not conAne him- 
■elf Co any one subject, but glanced at the progressive 
character of science, the need for the work of all varieties 
of minds, and the aim and purpose of science as applied 
in the medical arts On the same afternoon Prof. Virchow 
discussed the value of pathological experiment in an 
address displaying the most thorough grasp of his sub- 
ject and vigour of thought and diction ; he attacked the 
opponents of vivisection for their utter inconsistence, and 
gave a very weighty protest against their claim to regulate 
the pursuit of knowledge, The French address was to 
have been read by Prof Raynaud of Pans, but his sudden 
death only a few days befoie the meeting prevented this 
anangeinenc being earned out, and the address he had 
already prepared was read by his friend, M ^^^n 5 ol it 
dealt with the subject of the right sphere of action, and the 
influence of scepticism in medicine On Saturday Ur 
Billings gave a masterly add less on Medical Literature, 
his tables showed a most alarming growth in the pro- 
duction of volumes and periodicals during the past ten 
years, but he was able to give some consolation by the 
statement that the rate of growth had of late shown some 
slackening . his wise and witty remarks on book-writing, 
bibliography, cataloguing, and reference were especially 
valuable as coming from a man of considerable experi- 
ence in these inatteis,and applying equally to all varieties 
of literature, On Monday, Prof Volkmann, one of Mr 
Lister’s most ardent disciples in Germany, gave an ad- 
dress on Modem Surgery, which resolved itself into a 
review of Che progress and results of antiseptic surgery. 
He was followed by Prof. Pasteur, who in a few moments 
described his latest evperiments, and announced results 
which promi'ie to have as important effects for useful 
animals as JenneFs Viiccination has foi man. The final 
g ncral meeting was held on Tuesday last, when Prof 
Huxley addressed the Congress on the Connection of the 
Biological Sciences with Medicine, tracing this connec- 
tion from step to step, and pointing out the necessity for 
a similai close union in the future The entertainments 
during the week have been many and brilliant, including, 
in addition to many partly private, a soirde at South 
Kensington Muacum, a dinner at the Mansion House, 
reception at the Guildhall, reception by Earl and Lady 
Granville, conversazione at the College of Surgeons, and 
informal dinner at the Crystal Palace Notwithstanding 
.ill thc!3C diversions the real hard viork that has been 
done evei> day by the great mass of the members of the 
Congrc'.s has been very great, and this, and the free 
interchange of ideas in conversation of many workers 
in the same part of the field of science, must be produc- 
tive of good, both b> ita direct effect and by the stimulus 
to work it must afford Among the many subjects dis- 
cussed, the germ theoiy and its various practical bearings 
and outcomes, have had a prominent share In the 
Surgical section there was a debate on the treatment 
of wounds, m which it was incidentally raised, and 
there appeared to be a general consensus of opinion 
that particulate germs play an all-important part in the 
production of wound diseases, though there was by no 
means such agreement as to the best means of treating 
wounds. In the Pathological section a long and very 
animated discussion was introduced by Prof. Klebs, who 
discussed the relations of minute organisms to certain 
specific diseases. Dr. Chariton Bastian supported his 
well-known, views, and was opposed by Lister, Virchow, 
Pasteur, Hueter, Cheyne, and Roberts, and it was made 
abundantly evident that the germ theory of disease has 
not only establibhed itself firmly in the faith of scientific 
pathologists, but that its importance is becoming wider 
and greater with rapid strides. By far the most valuable 
of all the communications bearing upon ihis subject was 
M Pasteur's account of his recent ^'vaccination" experi- 
ments. He has found that by a special mode of cultiva- 
tion of the poison of chicken cnolera he can obtain 


an attenuated or weakened virus, and that vaccination 
with this attenuated virus, which merely causes slight and 
transient local mischief, protects fowls completely from 
the most active virus for certain time, and enables them 
to resist the disease for a far longer period He has also 
demonstrated that the source of the attenuation of the 
virus 15 the action of atmospheric oxygen, for it is only 
when the “genns" are allowed to develop in the presence 
of abundance of oxygen that the containing fluid becomes 
less intensely poisonous A “ vaccine '' for splenic fever 
or charbon could not be obtained in this manner, but if 
Lhc virus be allowed to develop in a solution at a tem- 
perature of 42“ — 43" C , with free exposure to the air, it 
quickly becomes less active, and ultimately, at the end of 
a few weeks, dies Experiments on sheep have shown 
that vaccination with this “attenuated lymph" protects 
the animal from the action of the purer and more active 
poison But great as will be the value of these re- 
searches, even if only applied to the two diseases in 
question, it 15 far more important to notice their extreme 
importance from a scientific point of view First of all they 
expl.iin in part the action ot oxygen in preventing septic 
infection, and the inflainmator}' complications of wounds 
Bu t they also exci te the hope, and go far towards showmgthat 
it IS not iinpiobabIc,that by some special form of cultivation 
cveiy diseasc-viius may be thus attenuated and a poison 
result, which if inoculated will produce only a transient 
local change, but will piotect from the virulent form of 
the disease as completely as efficient vaccination protects 
from small-pox. Pi of. Pasteur referred to the germ 
theory of disease as one which has ceased to number the 
practical triumphs it has won ; and every day is giving 
results to add to its importance and value 


NOTES 

Mr. W. H. M Christie, F.R S , Firijt Assistant at Green- 
Mich Observatory, has been appointed Astronomer Royal, in 
succession In Sir George Airy, who retires after holding the 
office fur nearly half-a-cenlury 

On October 17 nexl, fifly years will have elapsed since Frof. 
Bunsen, the eminent chemist, received his doctor’s diploma from 
Gottingen University He, however, intends to absent himself 
from fleidrlberg on llie day in question, ui order to avoid all 
congralulations and speech -maU mg 

Mr W. a. Forues, 13 A, Felliw of St John's College, 
Camhridge, I’rosector to the Zoological Sodetv, has been 
appointed I cctiircr on Lomparalive Anatomy at Channg Cross 
Hospital, viie the Rev J F Blake, removed to Nottingham. 

The discussion 111 connection with Mi. Mundella’s able stale 
ment on the Education Ksti mates liad 110 special bearing on the 
teaching of bcience ui elementary schools. Steps ore evidently 
being taken to make elementary education more and more 
efficient, to give those whose school years are short and precious 
every opportunity of acquiring a knowledge of things that will 
be leally useful to them in after life It is clear from the facts 
and figures, as well as the tone of Mr Mmidclla'a address, that 
the education of the country is safe in liis hands In the pn- 
posals for the revision of the Code laid on the table of the House 
arc several changes for the better. In infant schools, for example, 
part of the course provided for is a systematic] one of simple 
lesioQb on objects and on the pheuomena of nature and common 
life, Among the Class hubjccts" in boys' and girls' schools 
are Physical Geography and Elementary Science, and among 
the specific subjects are Mechanics, Animal Physiology, Botany, 
Principles of AgncuUurr, and Domestic Economy. This ii all 
m the right direction, and is juilt what we should expect from an 
Education Minister like Mr. Muadells. 

Mr. Mundilla stated on Monday that Prof. Leone Levi hta 
prepared an elaborate report on techoical education in Italy, 
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wbkh will be referred to the Royal CommUnon about to be 
■ppoiated. 

At the Exhibition of Electricity the completion of the English 
telegraphic deportment is progrusing favourably. The senes 
of lohd and compact Eoundcra used in the British service will 
eontrastf not without advantage, with the quadruplex Bandat 
and other apporatua preBcnled by the French administration. 
The halhin butorical section is full of relics of instminenfs used 
by Galviiil, Volta, Ac. A large number of autographs will 
be exhibited, among which we may note a letter From Volta 
to Sir Joseph Banks, then president of the Royal Society Thn 
doounent is stated to be the fust de^^criptitm of the Voltaic 
battery ever written by its inventor. A small magnet, which 
Galileo armed with his own band, is exhibited, as wcU os 
another magnet used by the academicians ‘‘del Cimcnto " for 
tboir determination of the laws of the venation of ihc a' tractive 
power according to distance, llie Academy of Aernstaiion of 
Fona exhibits a model of the elecLro-subn actor, an clectncal 
balloon oonstracted according to the pnnciples advocated by 
Dopuy dc Tome, and a number of other electrical instru- 
ments. M Jules Godard, a well-known aeionaut, has sent an 
electrical waroer , when the balloon is descendmg an electrical 
Vibrator IS set in operation, vhen it is ascending another liell 
ringf. This cfTcLt is obtained very simply by a valve, which 
U in equilibrium when the balloon keeps its level, and is moved 
by a slight wmd. The formal ui^ciiing was to take place yester 
day by a visit of the President of the Republic, and the doors 
wUl be thrown open to the pablic to day, aldiough much rcuams 
to be done for the completion of the display, which will be a 
great iiuccess 

The French Government has appointed a Committee, pre- 
sided over by Rear-Admiral Uourgeoi'-, to ^tiidy the diJTerent 
applications of electricity to navigation. 

The rapid advance of civilisation, It is Admitted, has the 
effect of causing native raceis more and more to disappear. It 
II therefore the duty of Mien ti he ethnology to save the little 
which cxibti Bill! m its originabty from desinictioii, and to pre- 
■trve Eha few autheniic fragments of an epoch which threatens 
to be onnibilated. The Aiitbropologicoi Society of Hamburg 
has is.*^aed an application to all tho^c who have occa'-ion, either 
by tbeir position or calling. See , e>pecially Lu consuls, misbion- 
oriel, merchantfi, captains, to enter their notes on little 
known couutnoi and Ihcir populations on a schedule which the 
Society will sopply. The quebUOR'i being lutcnuonally ^hort and 
11 few os possible, any further communications on the character 
of the country, notes on the climate, corrections of the charts 
and sailing duecLionc, would be thankfully welcomed, A great 
tervica would be rendered also by sending ethnographical objects, 
photograph^, models, &c , which will be entrusted to the care of 
ihc Ethnological Mubcum, 

Feom a Report on the means employed in France for pro- 
tecting the Tine from detraction hy the Phylloxerii, by Mr C H. 
PeicevaJ, H M, Consul at Bordeaux, we take the following 
linerCsliiig extract . — "The information which I have gathered 
on ihh subject, from official and other sources, tends to reduce 
the mcthodhl twd to the following three ■ — firs>|ly, i^ubmersion of 
the Thieyard, when practicable ; secondly, by employing Inoecti- 
eldes ; and, thirdly, where the vineyards have been destroyed, 
bjthe plcntflHon of American vnrtetles of vines, who^^e roots 
oAr more resistance to the ittick of the insect. M. Arimnd 
Lallnde, the Prendent of the Chamber of Commerce of Bor- 
deMX, proprietor of extensive r^yard^ in the MMoc, a gentle 
man to whom I am much Indebted for the Information and 
aPyMilce wMeh he hu been Mnd enough lo oflbid me in drawing 
up ^ Report, addressed a meeting of that body held )n March 


Uct on various topics, and 1 troaslsta the foBowing foam hu 
remorka regauding the PbyUoxan * The Chamber ol Cobi- 
merce has not ceased to show the extrona impertonav wUohi it 
attauhMB to sll the means employable in combating this dieodfal 
sconrge. Of the a, 200 ,cx 30 hectares which compoacd the vine- 
yards of France, 500,000 are destroyed, 500,000 others are 
grearly attacked ■ it is a lo^s of more than three milliard; to the 
country. The Gimnde is one of the departments which has 
suffered most one third of the vineyards ore destroyed, another 
third is badly attacked. We must admit, with sorrow^ that the 
very sources of our commerce and of the weUpbeiag of onr 
southern popnlnlion are most seriouHly ooaipnmiiBcd. SbU we 
have great hopes that, by energetic and inlclhgent effbeds wc 
may be enabled gradually to arrest and repair the evil. For the 
very important vineyards of the Gironde, where submersion is 
po'-hible, It If a sure remedy, which is generully employed, and 
with invariable succc-s In the cases of vineyards already de' 
struyed, the remedy seems to he, to reconstitute them by planting 
American vincb as stocks fur grafring French cuttings on, wluch 
plan has been the subject of satisfactory and conclusive experi- 
ments for the last few years, especially in Languedoc. Where 
the vines are not too far gone, a judicious use of bulpkur of 
carbon is a certain means of preservation, and, iti moat cases, 
practicable, owing to the moderation of the cost,^ He then 
states that he bases his opinion on astonishing and conclnsive 
result^, which he has observed in immense vineyards m Langue- 
doc, and also 111 others of the Gironde, and pro^/O es that stej.s 
may be taken to hold an intcrnaLional congress on Phylloxera 
here in the autumn ” The Congress is to open on ijeptembcr 5. 
As we intimated last week, another Viticuhural Congress meets 
in Milan next week. Mr. Perceval gives some valuable cIcUiIb 
on the various uacthods of treating the disease, 

MM Kolii and Klockb, who ha\c continued during the 
summer uf 1880 their iiitertsling ob^ervatioiiR on the motion of 
the Morterat<H:h glacier, publish then result; w the eighth volume 
of the Procetdinp of the NaLur.1l History Society of Frviburg 
They have measured each hulf-liour during a fortnight the motion 
of a point on the glacier, and this year, as well m during the 
foregoing year, their results arc almost negative, t r. the motion 
was 80 >^low, and the advance of their signal slick was so small 
and often even negative, that nothing can be inferred until 
now ns to the muliim of this glacier. ' Thus observing, for in- 
stance, the advance of their signal each half hour, on September 
II, from midday to six o'clock in the evening, they find the 
following figures, in miiliBietrea * 05, -o' 5 , -05, 0*5, O’O, 
0 2, -0*2, 0 2, -I’O,. 1-3, -15, - I 5 , the negative figures 
showing ■ bock inaveinciit of the signal Therefore MM. Koch 
and Klocke have undertaken n thorough verification of their 
instrument^, and they have arnved at the conclusion that the 
motion observed cannot be attributed to errors of observition. 
Besides they have devised a special arrangement For keeping 
their signal motionless in the ice, they sink into the ice of the 
glacier a large copiper tube which is filled with ice and salt, and 
covered by a amoll hill of icc, and only then they adjust their 
icele on the lube. This signal remain uig firm throughout the 
day m ISm iob, Che tboodobte being also motionless^ ud the 
probable error* of obscrvnticni not exceeding 0*3 nulliiMtiee, 
the small observed molions must be attributed, they suppose^ to 
some cause yet unknown. 

At a reant pidiAinBry BKetiiig at Fis hm ongers' HaU il wu 
resolved to hold a public meeting in the above hall on Friday, 
August 5, to make amngeoicnli for holding an Intcvmtiooal 
Fisheries Exhibitldn lit ' 

Undbe Ibe upermtendcDco of Mr. WnUaer,'raetor of Inw- 
aen High School, icvcril of the scicniific looietlaa of Nartbm 
Scotland met ftt Eight dn July 39 aid 30- Sowol paptfs 
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aod uavaum mde bo pkcc of mtcrnt la thi ncighbour- 
h**^* Kta ncetiDf greniB to have been altogether antufactoiy 
An ■ugemeiifh were made to hold a siimlar meeting next year at 
Inverness, 

Tm Anmitl Meeting of the Brhuh Medical A^sodation was 
opened on Tuc&day at Ryde, Isle of Wight 

AirffTHER <nnart earthquake shock, not so strong however as 
the lost, was fdt at Geneva on Friday morning Three earth- 
quake idiochs were feit on Thurbday night ai Allevord, near Gren- 
oble- A* uadalatory shock of earthquake ^wis felt at A gram on 
July afl at iibi. 8ni, a m. Its direction wu from south-east to 
north* we^t, and subterranean noise accompanied it Earth- 
quakes arc also reported from Haiti on July 5 and 7, from St 
Vincent June 24 and 25 r Biid from Truudad on June 29 

Tre Annual Report of ihe Faria Ob'icrvatory for the year 
1880 has just been publnhcd liy the director, Admiral MouchcE. 
Ihe chief work of the Observatory was the ciintinuaLion of the 
revision of the Catalogue of Stars of Lalaiide , and of the 
JO, 000 obiiervationa which were made by the mcndiaa iiisltU'- 
menta 28,331 were made for this purpose. Until this is finished, 
tlie Observatory ennnot undcjtake any other great work, and 
a catalogue of 20,000 stars observed two or Ihree times up to the 
end of 1879 Is already prepared As to the precise determina- 
tion of positions of the fundamental stars, it is not yet begun, 
the astronomers being engaged in the study of the eirors of 
instiuments. M UcFwy has continued the study of the flemon 
of the meridional mstiumenis, and the error for the larger one 
was found to be about o 02 ram , that is abuiit one second of 
arc. But M. Mouchez expresses the fear ihat Ibis small error 
will be le.sb than several accidental errors detiending upon 
changes of temperature, upon the movemeiils of the tele- 
scope and upon the errurs of refraction due to imperfect 
obaervations of Leinjicraturc at various heights The great 
equate al telescope was but little used, mainly because of 
the dilhcullies of management of the revolving tower. With 
the other equatorial tdcscopes the astronomers of the Ob- 
servatory cnirtinued tlKir work on the ediptical charts, as 
well as of Jupiter, of the cornels, of hcvcral small planets, and of 
double htar.s. The great telescope was employed for llic first 
time during lost yeai fur pliotograj.hy , the photographs of the 
moon, not, however, as fine as those of Rutherfurd— will prob- 
ably be fcoon much improved ; several photographs of double 
Btar\ aiifl even of net.ulir, were obtained The most lutcresting 
work in physical astronumy was done by M Thullon with the 
■pcctrohcopc , one of the proluiierances he iludicd was rather 
remarkable by iti immeiisc length of eight minutes, ihat cs of 
1*^0*^ ®t res. Much, attenticin was given to the IranimiBMon 
of line to the clocks of the Obscrvaloryits^df, of Paris, and of pro- 
vincial towns, Ihc a*;troiiomical mu^uni, which will be opened at 
the Ollier vatory, w ill soon be ^uilc finished , it will contain a variety 
of instruments formerly u^ed by renowned astroDomers, munerous 
photographs of inatrumcnts of diflerent obiervaiona, and por. 
troata ^ u lo these last, the Report apeaki m high terns of the 
Gowtesy of several a^tror osiers in England, who have given all 
facilities for the execution of portraits from originals m their 
poGBCbJu'on After mcntiuuiiij^ the vaiious works pursued the 
utooDuBori of the Otuervuory, betides Llieir regular business, 
the Report opcaks of ibe prepaniiont for the ohscrrotion of the 
transit of Venus in i8Sa. None of the methods employed until 
now hove given quite satisfactory results, and the simple obsor- 
vttt'ion by telescope may yield eeron of ox much os ten and 
hAeCu seconds. The photographs^ which It woa u ecaw y Ip 
nlor^ thirty and forty tmef, do not afford kte necemry clmiH. 
DMT. Thu^ Che Obiemtory proposta to employ imcrmncttical 
■msurei which will affbid a greater degree of accuracy when,^ 
^done by tehicopei than those which Kv tafbift on photogntphi. 


Tnm opmmf of the Fdnode ” ElCctorale" has dnected the 
attention of the French Gownment to the opportunity of ooiif 
necRnf the Moicipal telegraphic <7Btciii of Parts wiib the 
postal oTj^niiation. It will be the work of a few days, and of 
a few hundred pounds. 

From a piivately issued report on siFk cultivation in the Chmae 
province of Kwangtung, we learn that in ihr Pakhiu district, on 
the southern seaboard, wild silkworms are found which feed on 
the camphor tree, and iheir mlk is utilised m a singular manner. 
When the caterpillar has attained its full size, and is abuut to 
enter the state, it is cut open and the silk extracted in a 
form much resembling catgut This substaiKe, having undergone 
a process of hardening, makei excdlent fish Ime^ and generally 
used for that purpose in the Fakhoi dhtrict 

From the Co/Bmet anti Imiia we learn that a thick vein of a 
peculiar •‘Ubst'ince, which, according lo bical chemist'^, contain 
50 per cent, of pure poraHin, has been discovered at Hawkes 
Bay, New Zealand. It is said to be worth 40/, per tua, and to 
exist IB enormous quantities. 

The latest excavations made by order of the Athens Archieo- 
Ingicai SoLiely at Tanagra, the well-known place m Bsotu 
whence come the charuung terra-cotta figures, have yielded im 
porlant results On the northern aide of the town, m front of 
the [inncipal gate, fifteen tombs were discovered which wer« 
completely imtoULhcd. They contained some sixty clay figures, 
most of tliem perfect, and measuring betwreii xo and 35 cend- 
raelrcH in height They represent satyrs and wtnncn Htandiag 
and siciiug, and one is a group of two figures. Aetndes thwe 
many vessels were fuund, amongst which some twenty lekythoi 
(paint and oil phials) with ontu^ue-painted ornaments Unfor- 
tunately most of these were brokeu. One vaitc which was Ibimd 
in a btone case nhows an artuitic iti^ertpfcion which designatea it 
as a work of Tcisias. We may also aivntioii that foUTtecn 
scraping irons were found, and aho that in two of the tomba 
some fifty small terra-cotta ornaments were discos'ered, most of 
which were brightly colnorcd, and some covered with thin gold. 
The excavations become even mure importaat after April 1. 
The published reiiort mentinns twenty vesaela, some broken, ten 
of which are ornamented with paintings Two of these nre said 
to be particularly fine Of the numerous clay figures only eight 
could be got nut in a tolerably perfect condition. Of Lhe'^e two 
are reported to be the most perfect figure^ ever found at Tanogra. 
One represents a winged youth who w about to rai>e bnnsclf into 
the air , before him is a maiden un her knees, her dress formiDg 
an arc above her , the youth holda her by the arinb os if he 
wl^hed tn take her along with him. in his flight, llie other 
masterpiece is an Atihrodile using from the sea, diving up out of 
a shell 03 il were; 

The additions to the Zoological Society’s Gardens dunng the 
past week include a Folecat (il/urA/j putonuj]^ Dniish, presented 
by Mr H C Brodke , two Ground Squirrels (AV/w .fetWiai) 
fimm West Africa, presented by Dr, W, Hunee Hart ,* a 
Batclcur Eagle {/fMarsus ttnudaim) from Africa, presented by 
Mr. Wdliam Waters , a Black-footed Penguin [S^hmuats (fr 
rntrms) from South AfrloL, presented by Capt, RobinaflOp 
RMS iVanoick CajUt , two Black Storks {Cteomm 
Enropenn, presented by Dr. Kndolph Blums ; two Wood Owli 
(Syrntum <xluaf\ European, presented by Mr. H T. Archer ; a 
Slow worm {Angukj fragAis nlbmo), British, presented hy B(r, 
A. Phipaon, F.Z.S. > two Green Lizards [Lactrta virtdu) froin 
the l&land of Jersey, presented by Mr. Cli^ Auuell, a Syka 
Mcmkcy fnm East Afneo, a Cooman 

Gmnuefoon {Chammiem mdgarit) from North Africa, deponiled; 
an Erxlcbcn's Monkey (CWo/iifimu rrx/Ani) from West Afridi 
two EgypUaa Maatigvea (Cfr'oainxfu 5 pin\pes\ from North 
Afrioh two Akkovmdl’i Skinlu (Plaiaadom aaro/Mi) from 
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North-Wcht Africa, two Fanthenne Toads (^14/0 JtaniAenftus) 
from Tojiis, on approval ; a Bennett's Wallaby (flalmaturus 
binndti\^ bom in the Gardena. In the Insectarmm may now be 
Been larve of the rcotcc Swallow-tail Butterily {PapUio poda- 
/iriftj), also those of Aiiacys atlas of various sizes, from ones 
juEl hatched to ones nearly full-fed. Other noticeable larvx are 
^e curiously shaped ones of Stauropus fagit and youn|; ones of 
the North American .Sanua ctcropia Images of Attacus pernyi 
are also emerging, reared from eggs laid in the Insectariiun in 
the earlier part of the summer. 


OUR ASTRONOMICAL COLUMN 
Gould’s Com ct-Odskrvai IONS on June ii.— Dr B. A. 
Gouldj director of the Observatory at Cordoba, has commimi- 
cated to the Astronomxscht Nach} xehUn particulars of his expen- 
ences while observing the great comet of the present year on the 
evening of June ii. On that evening, he says, “the comet was 
found With but lillle difficulty, although considerably north of 
the eBtimated place, being recognisable by its diffuse aspect, 
elongated form, and brge diameter, although it was rt^ite pale 
In the bnght twilight, and the tail could not be seen.” lie had 
just obtained a rough determination of its position from the 
equatorial circles for the purpose of finding and identifying Bome 
com pariBon- star, when he found one in the held lie considered 
it to be some one of the many bright stars of Orion in the 
Ticmity, which would be readily identified, and hence did not 
complete the approximate determination with the usual care, 
nor obtain Instrumental readings for the star. This he describes 
u "only a little fainter than the comet itself, and not very dis- 
Bimilor 111 aspect ‘ mnee, although its apparent diameter was 
much less than the comet's, it wab greatly blurred by the 
exceptionally thick haze and the mists of the horizon, the zenith 
distance being nearly 8o% I do not think it would have been 
below the third magnitude, and could rather believe tt to have 
been as bright as the second” Dr. Gould odds' ** Only four 
compansoni) were obtained before Che comet passed below the 
horizon ; then un attempting to identify the star, 1 found it m 
none of the catalogues/' 

On the next evening he examined the region without finding 
any visible star, but Kigcl was much brighter than the missing 
object, and there was no visible object in the vicinity of the 
comet, which he found nearly three degrees to the northward. 
The observations gave the following results . - 
1881, June If, position of Che comet frohi the circles of the 
equatonal, loh. 58m. 9s. sidereal time Right ascension, 
Sh. urn. 4s. Deck - 9** 36' 

The comparisons with the star gave — (Comet — star ) 
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ThUB lie deduced for the gtar's position R.A, 5h. lom tGs. 
Dccb - 9” 30', where onr catalogues have no conspicuous star. 
In his letter to Prof Krueger he concludes thus : — 

"The whole observation has seemed to me ro improbable that 
1 have hesitated a good deal before sending it to you, fearing 
Bome gross error in reading the circles. But 1 have discovered 
none, and the later determination of the comet's geocentric path 
will remove all uncertainties of this kind.” 

On receiving these particulars Prof Krueger, determined the 
place of the comet for the time of Dr. Gould’s observation, from 
the clementH we published in this column, which were founded 
upon observeuttoiifl between June as and July i, and finds R.A. 
5h. iim. 15s,, Deck -9" 32' 0, and thence for the place of the 
atar K A. sh. 10m 26s., Decl -9° 26^9, shoising only such 
differences from the observed place as might be well attributed 
to uncertainty of observation so near the horizon, and to the 
oorrections which the elements used probably required before 
Qw perihelion paisage. Prof. Krueger remarlu that no known 
bnght star exists in this position, and the star-chart of the Berlin 
Academy for this region, which was formed by Dr Schmidt, 
ibowa hve a great blank. He draws attention aUo to the algni- 
ficant'fbct that the ob^rved motion in declination In the interval 
between the (irBt and last oompansons la much lest (Lan that 


which the comet must have had ; the elementa would indicate 
about 4V' or more than 2*f revolutions of the micrometer-screw, 
while the observations give only o'j. Dr. Gould especially 
remarks upon the resemblance of the object to the comet, and 
Prof. Krueger Buggest<) whether there could have been "einc 
Verdoppeluiig dos Cometen in Folge einer LuAsplcgclong," or 
again was a second conut observed ? 

The case a very interesting one. With elements which 
must give the comet’s place on June ii within a very few seconds 
of arc. Prof. Krueger’s inferences are fully borne out Thns for 
June 1 1*41962, Greenwich mean time, which corresponds to 
ilh. iim. 55s. Cordoba sidereal time, diminished by the time 
for aberration, the right ascension of the comet is fonnd to have 
been jh. iim. 130s., Deck - 9" 35' 18", agreeing closely 
with Dr. Gould’s instrumental place obtained a few minutes 
earlier, and the differential observations thu^ give for the ap- 
parent position of the star, R.A. Sh, lOm, 24'4s., Dec! 
“9* 10' 10''. There appears to be a misprint or an oversight 111 
Dr. Gould’s letter as regards the zenith distance of the comet 
and neighbouring object at the time of his obscrvaXions, which 
would be nearer 85" than 80". 

Schaberle's Comet. — The following elements of this comet 
have been calculated by M Bigourdan, of the Observatory at 
Pans, from observations on July 18, 23, and 28 ' — 

Perihelion passage, 18S1, Augu-^t 22*60205, M.T at Fans. 
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Whence the comet's positions for midnight at Berlin, 
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The comet was within naked eye vision on the mommg of 
July 29, and the intensity of light, according to theory, should 
increase until August 25, about which time we may look for a 
pretty conspicuous object. The most favourable period for 
obicrvation wiU be during tlie last ten day^i of August. 


T//E CONNECTION OF THE BIOLOGICAL 
SCIENCES WITH MEDICINE^ 

'T'HE great body of theoretical and practical knowledge which 
^ has been accumulated by the labours of some eighty 
generations, since the dawn of scientific thought in Europe, has 
no collective English name to which an objection may not be 
raised, and I use the term "medicine” as that which is least 
likely to be misunderstood ; though, os every one knows, the 
name R commonly applied, m a narrower sense, to one of the 
chief divisions of the totality of medical science. 

Taken iti this broad sense, "medicine” not merely denotes 
a kind of knowledge i but it comprehends the various applications 
of that knowledge to the alleviation of the sufferings, the repair 
of the injuries, and the conservation of the health, of ll^ng 
beings. In fact, the practical aspect of medicine so far dominates 
over every other, tbat the ** Healing Art ” is one of its most 
widely received synonynu. It is so difficult to think of-'medicine 
otherwise than as something which is neceuarily connected with 
curative treatment, that we are apt to forget that there must be, 
a^d IB, such a thing as a pure science of medicine — a "patholon ” 
which has no more neceBsary subservience to practical ends than 
bos zoology or botany. 

The logical connection between this purely scientific doctrine 
of disease, or pathology, and ordinary biology, la easily traced. 
Living matter is characterised by its innate lendencr to exhibit 
a definite series of the morpholo^cal and pbyaiologicol pheno- 
mena which oonatiiute organisation and lire. Given a certain 
rann uf conditions, and these phenomena remain the some, 
within narrow limits, for each kind of living tUeg. They 

■ Addreu at ihi Int«nutloiia1 M«lical CoUgRia. By Pmf Hp Hualiy, 
LL D., Sccrvtkry to the Koyal Society. 
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furniAh the normRl and typical chmcteri of the species ; and, as 
siicbp they the subject matter of ordinary biology. 

Outside the range of thc&e conditions, the nonnal course of 
the cycle of vital ^enomena ii disturbed ; abnormal structure 
makes its appearance, or the proper character and mutual 
adjuatmeDt of the functions cease to be preserved. The extent 
and the importance of ihcsc deviations from the typical life may 
vary indefinitely. They may have no noticeable influence on 
the general well-being of the economy, or they may favour it. 
On tne other hand, they may be of such a nature as to impede 
the activities of the organism, or even to involve its destruction. 

In the fir>^t case, these perturbations are ranged under the 
wide and somewhat vague category of ''variations", m the 
second, they sre called lesions, stales of poisoning, or diseases ; 
and, as morbid «>tatcs, they lie within the province of pathology. 
No sharp line of demarcation can be dra^in between the two 
classes of phenomena No one can say where anatomical 
variations end and tumours begin, nor where modihcalion of 
function, V hich may at first promote health, passes into disease. 
All that can be said is, that whatever change of stiucLure or 
function Is hurtful belongs to pathology Hence it is obvious 
that pathology is a branch of bioloj^y , it is the morphology, the 
])hy Biology, the distriimtion, the d.tiology of abnormal life. 

However obvious this conclusion may be now, it was nowise 
apparent in the infancy of medicine Por iL is a peculianiy of 
Jfae physical sciences, that they arc independent in proportion 
iiis they ore imperfect , and iL is only as mey advance that the 
bonds which really unite them all become apparent Astronomy 
had no manifest connection with terrestrial physics before the 
imblicabon of ihc " Prmcipia*' , that of chemulry with physics 
14 of still more modem revelation , that of physics and chemistry, 
with physiology, has been otoutly denied within the recollection 
of most of us, and perhaps still may be. 

Or, to lake a case which affords a closer parallel with that of 
medicine Agriculture has been cultivated from the earliest 
times ; and, from a remote anLiquily, men have attained con- 
‘-iderable practical skill in the cultivation of the useful plants, 
nnd have empirically established mnny scientific truths concerning 
the conditions under which they flourish Put it is within the 
memory of many of us that chemistry on the one hand, and 
vegetable physiology on Ibc other, attained a stage of develop- 
ment such that they were able to furnish a suui d basis for 
scientiflc agriculture Similarly, medicine took its rise in the 
]iTactical needs of mankind At Arst, studied without reference 
ro any other branch of knowledge, It long maintained, indeed 
still to some extent maintains, that independence Hl*»toricBlfy, 
ITS connection with the biological sciences has been slowly 
csLabUshed, and the full extent and inliiiiRcy of that connection 
are only now beginning to be apjwent 1 trust 1 have nut been 
mistaken in supposing that an attempt Lo give a brief sketch of 
(he steps by which a philosophical necessity has become a 
historical reality, may not be devoid of interest, possibly of 
instruction, to tnc members of this great Congress, profoundly 
interested as all are in the scicntiAc development of medicine 

The history of medicine is more complete and fuller than that 
of any other science, except perhaps astronomy , and if we 
follow back the long record as for as clear evidence lights us, 
we And our-elvcs taken to the early stages of the civilisation of 
Greece. The oldest hospitals weie the temples of Aisculapius , 
to these Asclcpeia, always erected on healihy sites, hard by fi&h 
k]iringi and lurroundcu by shady groves, the sick and the 
maimed resorted to &eek the aid of the god of health. Votive 
tablets or inscnptiODS recorded the symptoms, no le<is than the 
giatitude, of thoFe who wxre healed , and, from these primitive 
clmical records, the half- priestly, hdf -philosophic, caste of the 
Ascleplada compiled the data upon whiini the earliest generalisa- 
tions of mediane, as an inductive rcience, were based. 

In thii state, pathology, hke all the inductive sciences at tbeir 
oiigin, was merely natui^ history , it registered the phenomena 
nf disease, classified ihcm, and ventured upon a prognosip, 
wherever the obeervation of constant co- existences and seqaences, 
‘‘Ugjested a raliODal expectation of the like recurrence under 
simijv circumstance a, ^ 

Fui*her than this, it hardly went."* In fact, in the then state 
of knovledge and in the condition of philosophical speculation 
at that 4me, neither the causes of the morbid state, nor the 
ratiomaUc^ treatment, were likely to be sought for as we seek 
for them DOv. The anger of a God was a sufficient reason for 
the existeDce of a malAy, and a dream ample warranty for 
Iherapentic mcbiiures ; that a physical phenomenon must needs 


have a physical cause was not the implied or expressed axiom 
that it Is to m moderns. 

The great man, whose name in>(rpnratcly connected with the 
foundation of medicine, Hippocrates, certainly knew very little, 
indeed practically nothing, of anatomy or physiology , and he 
would probably have been perplexed, even to imagine the possi- 
bility of a connection between the zoologitai studies of hif 
contemporary, Democntu^ij and medicine Nevertheless, in so 
far as he, and those who worked before and after him, in the 
same spirit, ascertained, os matters of experience, Lhaba wound, 
or a luxation, or a fever, presented such and buch symptoms, 
and that the return of (he patient to health was facilitated by 
such and such measures, they established laws of nature, and 
began the construction of the science of pathology — All true 
science begins with empiricism — -though all true science is such 
exactly, in so far as it blnveii to pB«<s out of the empirical stage 
into that of the deduction of empirical from more general tmthsi 
Thus, it is not w onderful that the early physicians had little or 
nothing to do with the development of biological saence , and, 
on the other band, that the early biologists did not much concern 
thcmselvei wrilh medicine "llicre is nothing to show that the 
Asclepiads tcok any prominent share in the work of founding 
anatomy, physiology, zoology, and botany. Rather do these 
seem to have sprung from the early philovophers, who were es- 
sentially natural philosophers, animated by the charactcnslically 
Greek tbir^t fur knowledge as ‘■iich, Pythagoras, Alcmeon, 
Democritus, Diogenes of Apollonia, are all credited with ana- 
tomical and physiological investigainm ; and though Anstotle u 
said to have uelongcuto an A sclepind family, and not improbably 
owed his taste for anatomical and zoological inquines to Ihr 
teachin^B ofhis father, (he physician Nicomachns, the Hutoria 
Animalium," and the treatise " De Fartibus Animalium," are oi 
free from any allusion to medicine, as if they had issued from a 
modem biological laboratory. 

It may be added, that it is not easy to see in what way it could 
have I'leiiefited a physician of Alexander's time to know all that 
Aristotle knew on these subjects. His human anatomy was too 
rough to avail much in diagnosis, his phy-siology was too 
erroneous to supply data for pathological reasoning, But when 
the Alexandrian school, with Lrasistratus and lierophilus at 
their head, turned to account the opportunities of studymg 
human structure, afforded to them by the Ptolemies, the value of 
the large amount of accuiate knowledge thus obtained to the 
‘uigeon for his operations, and to the ^mysician For hu diagnotis 
of inlenial disorders, became obvious, and a connecdou waa 
esIabliKhcd between anatomy and medicine, which has ever be- 
come closer and closer Since the revival of learning, surgery, 
medical diagnosis, and anatomy have gone hand in hand, Sfor- 
gagni celled his gi eat work, " Descdibus et causu inorboTi]ii|,'pcr 
anntomcn mdagalis/' and not only showed the way to search out 
the localiliLS and the causes of disease by anatomy, but bim'elf 
travelled wonderfully far upon the road Bichat, discrinunatiDg 
the grosser conslitutenls of the organs and parts of the body, one 
from another, pointed out the direction which modem research 
must take ; until, at length, histology, a science of yesterday, M 
it seems to many of us, has corned the work of Morgagni oa far 
as the microscope can Lake us, and has extended the realm pf 
pathological anatomy to ihe limits of (he invisible world. 

Tlianks to the intimate alliance of morphology with medicine, 
the natural history of diseare has, at the present day, atlauied a 
high degree of perfection. Accurate regional anatomy hai 
rendered practicable the exploration of the mo^t hidden ports of 
the organism, and Ae de terminal ion during life of morbid 
changes In them , anatomical and hiBtological post-mortem 
investigations have supplied physicians with a clear basis upon 
which to rest the classiAcation of diseases, and with unerring 
tests of the accuracy or Inaccuiacy of their dia^oses. 

If men could he satisAcd with pure knowledge, the extreme 
precision with which, m these day-, a sufferer may be told whet 
la happening and what is likely to happen, even in Ibe moat 
recondite parti of his bodily frame, should be as utisfactory to 
the patient, oa it is lo the sacnliAc pathologist who givu him 
the information. But 1 am afraid it la not ; and even the 
practising physician, while no wise underestimating the regulative 
value of accurate diagnoais, must often lament that so much of 
his knowledge rather prevents him from doing wrong, than 
helps him to do right. 

A scomer of physic once said that nature and diieaie may he 
compared to two men Aghting, the doctor to a blind man with a 
club, who *i:iikea into *n- Eometimea hitting the disease, 
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^nd wnnetiaici hitting nature. The matter Is not mended if you 
■oppose the blind man's hevmif to be so acute that he ean 
ngMicr ereiy stage of the struggle and pretty cku*!^ ^cdjct 
how it will end He had better not meddle at all, until hia eyes 
are opencd^ontil he can eeetfae exact po'iition of the antagonists, 
aad make sure of the effect of his blows but that which it 
faehofca the physictan to see, not indeed with his bodily eve, but 
with dotf hitellectual Tision, is a process, and the chain ul causa- 
cion involTed in that process. Disease, as wc have seen, is a 
perturbation of the nonnnl activities of a living body ; and U is, 
and nst remain, unintelligible, so long os we are ignorant of 
the nature of these normal activities — In other words, ihere 
eowld be no real science of pathology, until the science of 
^IreslologT had reached a degrre of perfecnon unattamed, and 
iDoeed unattainable, until quite recent times 

So far as medicmp is concerned, 1 am not sure that physiology, 
nch as it was down to the time of Harvey, might as well not 
have existed. Nay, u is perhaps no exaggerailon to say, that 
wtthin the memoiy of living men, justly renowned practitioners 
of medicine and surgery knew less physiology than is now to be 
learned from the most elementary icxl-book ; and, heyund a few 
broad facts, regarded what they did know, ns of exire nclyliiric 

S ractiail imjiortance. Nor am I disposed to blame them fur 
lis conclusion ; physiology must be useless, or worse than 
uselesa, to pathology, so long as its fundamental c mceptions are 
er i oncous. 

Harvey is often said to he the founder of modern physi dogy , 
lad there cun be no question that the elucidations of the fuiicUon 
of the heart, of ihe nature of the pulse, and of the course of 
the blood, put forth in the ever-memorablc little essay ''De 
motu cordis,'' directly worked a revolution in men's viensof 
the nature and of the concatcnxtion of some <if the most im- 


portant physiological processes among the higher animals , 
while, mdirecUy, their influence was perhap even more 
remarkable, 

But, though Harvey made this signal and perennially important 
contribution lo the physulogy of the moderns. Ins general con- 
ception of vital processes was cs entially identical vuh that of 
die ancients ; and, in the " Kxercitatioiies de genera Ik me,** and 
notably in the singular chapter "De cnlido innato," he showii 
hlniMlf ■ true son of Galen and of Aristotle 

For Harvey, the blood possesses powers supenor to those of 
the dementi ; il ia the seat of a soul which is not only vcgetaiive, 
hut atio, sensitive and motor. The blood maintains and fashions 
dt pans of the body, "idqne suminfLcum provideiitiS et mtellectu 
in nnem ceitum agens, quait ratiocimo qurjilnm uterctur." 

Here is the doctrine of the "pncumi," the product of the 
{Aliosoj^ical mould into which the amnus n of pnmitive men 
rmu in Greece, m foil force Nor did its strength abate for long 
after Harvey's time. The same ingrained tendency of the huiiian 
mind to BU Impose that a process is explained when it Is ascribed 
EO a power of which nothing is knowm except that it is the hypo- 
tfaetial agent of the process, gave rise in the next century to the 
animism of Stahl; and, later, tb the doctrine of a vital principle, 
that "'aiyhiin ignirantiu: " of phy^iul-Tp^b., which ha^ so easily 
ueonoted for everything and explained nothing, down to our 
own times. 

Koir the essence of modern, as contrasted with ancient, 
^hiwUogical science, appears to me tu lie in its antagonism to 
aAkbtic hypothe<ea and animistic phraseobigy It offers 
physloal explanatioai of vital phenomena, or frankly confcSBCs 
that ft hai none to offer. And far as ] know, ihe Rrat per>ou 
who gave expression to this modern view of physiology, who was 
hold enough to emmeiate the proposition that vital phenomena, 
like alt the other phenomena of the physical world, are, in 
ultimate antlysii, molvable into matter and moiion, was Ren^ 
Dencartes. 


The fifty-four yevs of life of this most ongmal and powerful 
thmVcr arc walMy sverlapped, on both sides, by the eighty of 
Harvey, who aarvived hh younger c mlemporary by seven year>, 
and takea plea'iure In acknowledging the French philosopher's 
appreciation of his great discoTeiy, 

In fact, Descartes accepted the doctrine of the drcnlatjon ai 
mwponded by " HervEUs, mddecin d'Angleterre," and gave a 
foil nccount of it in his fine work, the fonmi iSaconrs de la 
M ftho s k ." which was pnblished In 1637, only nine yeRT<i after the 
ettrdt^oa "De motu cordis"; and, though diflbnng firtrni 
Hanrey^ fn tome important p vints (fo which it may be noted| 
in PMbMi Defartes was wrong and Harvey right)) ht ilwayi 
ajMp^nriin with great rapect. And 10 Important doea' the 


subject seem to Deacsloa, that he rcturna to it^m the "Tmkd 
des Poasioni," and m tha '* Traitd do FHomma." 

It IS easy to see that Harvey’s work muit have bod a peealiar 
significance for the subtle thinker, to whom wc owe both the 
spiritualistic and the materiahitic philaaophioi of modern timea. 
It was in theveiy year of its publication, im 8, that Deseortos with- 
drew into that Life of solitary investigation and meditation of 
which his philosophy was the fruit. And, as the course of hU 
speculations led him to establish an absolute distmction of nature 
between the material and the mental worlds, be was locically 
cooipeUed to seek for the explanation of the phenomena of the ma 
tcrial world within iLmIF ; and having allotted the realm of thought 
to the soul, to sec nothing but extension and motion m the leat 
of nature. Dirscortcs uses " thoi^t "as the equivaleot of our 
modem term "cmsciuuiness." Thiught is the runction of the 
soul, and Us only funcUon. Our natural heat and all the movC- 
ments of the body, nays be, do not depend on the StJul. Death 
does not take ^lace from any fault of the soul, but only because 
some of the puncipal parts of the body become cormpted. The 
bu Jy of a living man differs Irom ihaA of a dead man in the 
same way as a watch or other automaton (that is to say a 
mnchine vilu 'h moves of itself) when 11 is wound up and has in 
iLsclfthe physical pnnaple of the m jvements which the iiifchan- 
iSQi IS adapted to perform, differs from the same uatch, or other 
macbme, when it la broken and the physical principle of its 
movcirient no longer exist-. All the actions which re common 
to us and the lower aniinals depend only nn the conformation of 
our organs and the course whidi Uic animal spmti take in the 
brain, the nerves, and Ihc muscles , in the same way ai the 
movement of a watch ia produced by njtliing but the force of its 
spring Bjid the figure of iis wheels and other parts. 

Descarte-' Treatise on Man is a sketch uf human physiology 
ID which a bold attempt is made to expbiin all the phenomena 
of 
To 

heart and vessels as a hydraulic tuechanism mubt have baen 
hupremely \\ elcoine. 

Descaries was not a mere philoaophical Lheori*^t, bat uliAJtl- 
working dissector and expcrimeiiter, and he held the »trougest 
opinion re << peeling the practical value uf the new cimceptioD 
which he was introducing. He speaks of the importaucfl of 
preserving health, and of the dependence of the mind on the 
Dody being so cloie that perhaps ihe only way of making men 
wiser and better than they are, is to be >«ughL in medical science. 
"It is true," saya he, "that as medicine is now prucU^cd, it 
contains little that is very useful , but without anyj deore to 
depreciate, I am sure tliat there ih no one, even among profes- 
sional men, who will not declare that all we know la verr little 
as compared with that which rcmaina to he known ; and that we 
might escape an infinitvof diseases of the mind, no less than of 
the bo^, and even perhaps from the weakness of old age, if we 
had sumcient knowledge of their causey and of all the remedies 
with which nature has provided us." ' So strongly impresied was 
Dc-cartes with this, that he resolved to spend the rest of his life 
in trying lo acquire such a knowledge of nature as would lead to 
the construction of a better medical doctrine.' The onh- 
Cartesians found material for choap ridicule in ihese aspirations 
of the philo.sopher •' and iL is almost necdleBs to say that, in the 
thirteen years which elapied between the puhlicatioD of the 
" Discours" and the death of Descorle-, he did not contribute 
much to their realisalijn. But, for the next century, all progress 
in physiology took place along the Lnes whidi Descartes laid 
down 

The grealest physiological and pathological work of the 
seven Iccnth ceniury, Borelli's treatise " De motu aniinahum," is, 
to all intenbi and purpose?, a development of Descarten' fimda- 
mental conception ; and the lamc may lie said of ibe physiology 
and pathology of Boerhaave, whose autboniy dominated in the 
medical world of the firbt hair of the eighte^th century. 

With the origin of modem chemi-lry, and of licctrical icieiiab 
m the latter half of the eighteecith century, aids in the 
analysis of the phenomena of lire, of which Descartes caulil*ot 
have dre ^med, were offered to the phyriologist. And ihc^eM^ 
port of the gigantic progress wfajiJi hu been made in the present 
century. Is a justificuon of the prpvLsion of Deicaites. For It 
coniiits, essenLially, |n a more ud more complete resiJution of 
the grosser organs of the living body into physAxs^hevkal 
mechanuma. 

■ " Ohcoiin dfl la Ittihade,"^ patfa, Id. CmA »• iffl* 

” /3id pp ipj and in. 


life, except iho-e gf cun^cioutmcas, by physical reabonings. 
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*' 1 shall tTf to exf^iii our whole bodily machinery In such a 
way, that It will be no more necessary for us lo suppose that the 
Boul produces such movementi as are not vuluutary, than it u to 
tMak that there is m a clock a soul which causes it to show the 
honn.'*' These words of Deficarteq might be apinupnately taken 
as a motto bv the author of any modem treatise on physiolngy. 

But tfaoBgh, as 1 think, there is no doubt that Descartes was 
the fir'd to propoiiad the fundamental conception of the living 
body ai a physical mechanism, which is the distinctive feature of 
moaem, as contrasted with ancient physiology, he was misled by 
the utural tempt ition to carry out, in all Us details, a parallel 
between the machines with which he was familiar, such os cloclis 
and pieocs of hydraulic apparatus, and the living machine. In 
all luch machines there is a central source of power, and the part^ 
of the machine are merely i^assive distrihutuni of that power 
The Cartesian school conceived of the living body as a machine 
of tins kind; and herein they might have learned from Galen, 
who, whatever ill use he may have made of the doctrine of 
natural faculties," nevertheless had the great merit of perceiving 
tliat local forces play a great part in \ihysiGlogy 

The same trutti was recognised by GU'^aon, but it w os first 
prominently brought fnrwa^ in the llallen'in doctrine of the 
"vis insita" of mu clcs If muscle can contract without nerve, 
there ii an end of the Cartesian methanical explanaliju of its 
contnenon by the influx of animal spirits 

The discoveries of Trembley tended in the sa'ue direction In 
the freshwater Hydra, no trace was to be found of that compli- 
cated machinery upon which the performance of the functions in 
the higher animals was supposed to depend. And yet the hydra 
moved, fed, grew, multipli^, and Us fragments exhibited rdlthe 
powers of ihe whole And, finally, the work of Caspar F 
Wolff, ■ by demonstrating the fact that the growth and develop- 
ment of both plants and animals take place antecedcnily to the 
existence of their grosser argnns, and aie, in fact, the causes and 
not the consetjuences of orgauibitioii (as then ululer'ttuud), 
sap|icd the foundations of the Cartesian iihysiology as complete 
expreshton of vital phennuieua, 

For Wolfl", the physical lusis of life is a fluid, possessed of a 
"sU es^entiolu " and a "solidescibilitas," m viilue of which it 
gLvea rise to organisation ; and, as he pmiitii out, this candusion 
strikes at the root of the whjle latro-mechamcal sysiein, 

In this country, the great aulhonty of [ohn Hunter exerted a 
similar influence , though it must be admitted that the two sibylline 
utterances which arcihe outcome of Hunier's struggle<^ to define 
his conccptioua are often bu ceptibleof inorethan one interpretation 
NeYerthelea!t, on ^ome points. Hunter is clear cn'iugh. For 
example, he Is of opinion that **Spmt is only a property of 
nutter” ("Introduction to Natural History," p 6), he la 
prepared to renounce anlmtiin (/ t p 8), aud his conception of 
life is BO completely physical that he thinks of it as something 
which can exi'it in a slate of cimhin.iUon in the food. *' The 
ailment we take in has in it, in a fixed state, the real life, and 
this docs not become active until it has got Into the lungs , b*r 
there It IS freed from Us prison " Observations o'l Physiology," 
p. 113) He also thinks that "It i-i moie m accorl with the 
gneral pnnciples of the animal machine to suppose that noae of 
Its effects an produced from any mechanical pnnc.ple whatever , 
■nd that every effect is produced from an action in the part , 
wfafcfi action is produced a stimulus upon the part which acts, 
or upon some other part with which this part sympathises so is 
to tan up the whole action " (/.r. p. 152). 

And Hunter !«; as clear ns Wolff, with whose wnik he wns 
Mobably unacquainted, that " whatever life is, it mmt ceniinly 
does not depend upon itructure or organintion " {Lc p. 114), 

Of course It is Impisaible that Hunter could have luiendcd to 
deny die eautenceof purely mechanical operations in the animal 
body. But while, with BorelU and Boernaave, he looked upon 
ainorption, nutrition, and Keretlon, as operoiioni effccied by 
meam of the imall teasels ; he differed from the mechanical phy- 
aMogfrtB, who rqgerded these operations as Che result of the 
BMChonlctl properties of the Bmall vcbscIs, such as the ^ze, form, 
nad disposition 0/ their canals and apertures. Hunter, oa the 
contrary considers them to be the effect of properties of these 
THwU which are not mechanical but Vital, " The vesseli," san 
hOk *' lisve more of the polypus in ihom than any other peif of the 
body." end he Ciflca of the ^‘Uvlfiffmiid aensLiive principles of thw 
mterles,” and even of the "disporiiions or feelings of the utcrieo,’' 
" When the blood is good end genuine the seniacloBi of ihe 

' " De Ia PonnadcB du Fatm.*' 

* ' llMorU GtnerttionlM," 171^ 


arteries, or the di^pisUions for sensation, are agreeable. . . It 
IB then they dispoae of the blood to the best advautage, increasing 
the growth of the whole, supplying any losses, keeping up a due 
succeasion, ftc." (A c. p. 133 ) 

If we follow Hunter's conceptions to their logical issue, the 
life of one uf the higher animaU is esseniially the sum of the 
lives of all the vessel-, each of which is a jjort of physiological 
unit, answering to a polype , and, as health is ihc lesult of the 
n irmal "action of the vessels,” sj la disease an effect of their 
abnormal action. Hunter thus stands in thought, as m lime, 
midway between BorelLi, on the une hand, and Bichat on the 
idher. 

'1 he acute fjunder of general anatomy, in fact, outdoes Hunter 
in hi>i desire to exclude physical rcssoiiings from the realm of 
life Except in the interpretation of Che action of the lenae 
organs, he will not allow physics to have anyEhing to do with 
phyniol igy 

" To apply the physical sciences to physiology is to explain the 
phenomena of living bodies by the laws of inert bodies Now 
this IS a false principle, hence all Us conBfqurnces are marked 
with the Baine stamp Let us leave lo chemistry its atfiniiy, to 
physics, Its tlastiCLly and its gravity Let us invoke for physiology 
only seii-ibility and LOntractility " * 

Of hU the unfortunate meta of men of eminent ability this 
seems one of the mo unhappy, when we think of what the 
npplicalnin of the methods and ihe data of \ hysics and chemistry 
has done towards bringing physiology into its present state. It 
IS nut iu«i much to say that one half of a modern text-book of 
physiology con^istM of ajiplied physic^ and chemistry , and that 
it Is exactly m the expluration of the phenomena of seoBibiliTy and 
coniraLtdity that physics and chemistry have exeried the most 
potent influence 

NeverihrleS', Bichat rendered a solid service to physiological 
progrrss by insisting upon the fact that what we cill life, in one 
uf ihc higher animal', is not an indivi ible unitary arrheui 
doniiiiating, from its crniral ^at, the parti of the organism, bul 
a compound result of ihe synthesis of the separate livcj of those 
parts 

"All animals'' ^sys he, "are assembligei of different organi, 
each uf winch perforni'i its function and concur-, after icsfashion^ 
in the iiresi’rvalinn of the wh )lc They are bo many specisi 
machine^ in the gener 1 mnehine winch cniisiitutcs the individoal. 
But each of these special machines 1- itself compounded uf many 
tissues of very differeut nature-, which in truth constitute t\ia 
elements of those organs " (/r, Ixxix ) " 'ilw conception of A 

proper vitality is applicable only to these simple iiB-ues, and not 
to the or 'xiiB themselves." (/ r Ixxxiv.) 

And liichat proceeds to make the obvious application of thU 
dociriiie of vynthelic life, if I may ho call ir, to patholon, 
Since dt ei'Cs are only alterati )iii of vital properties, and Hie 
proiiertie- of each tisme are di-tinct fro n thuse of the rest, it u 
evident that the diseases of each Iibsik nm-c he dnfercflC from 
those of the re^r. Therefore, m any organ cum|ioopd uf different 
tissues, one may be iiisiased and the o her reuinin healthy , and 
this IS what happens in mo^«t ca^s. (/,r. Ixxxv ) 

In a sjnrit uf true ]inpphecy, Hichst says, we have arrived 
al an ep jch, in which puiholugical anatomy slioulri start afrvlu" 
For as the analysis uf the organs hid led liini to the iis^ttili is 
the physi tlogical units of the organism , mi, in a succeoAg 
generation, the analysis of the ti-boes led to the cell os the 
physiologicil element uf the tisbues The canteraponneoiif 
study of development brought out the Ramc result, ud the 
zoologists and iMta nitb exploring the simplest and the lowcet 
forms of aurmated beings confirmed the great induction of the 
ceil theory, *J'hui the apparently opposed views, which have 
been baitlin; with one another ever since the middle of the 
lull century, have proved to be each half the truth 

The fTOposition of Descartes that the h >dy of a liniig mon 
H m machine, the actions of which are explicable by ibe known 
laws of matier and motKm, is unquestionably JoigHy true. But 
It IB also true, that the Imng body is a synlhe u of lann intT ahi e 
pfay I ilogicflt elements, each of which may nearly be desaibedr 
in WulfTs words, as a fluid p-issessei of a " vis eMscntialis," and 
E " s ilidescibilitoi " ; or, in niKleni phros^ u proloptaom 
buscrp'ible of Htructural metam^rphosii and functfoDil aeta> 
b dism ; and that the only uiiichmery, in the precise itiuc la 
whidt the Cartesian school undentood machoaisin, i^ that 
which c i-ordhiEtea and regulates these phyaiolagi4»l auui lulo 
on organic whole. 

> "AnatomlsgAiMa,’'! p liv. 
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In rack, the body is a mftchine of the nature of an arniy, 
not of that of a watch, or of a hydraulic apparatus. Of this 
army, each cell is a aoldier, on oivan a bngade, the central 
nervous system head-quartcni and (ield teleCTa|m, the alimentary 
and circulatory system the commissariat. Losses ore made good 
by recruits born In camp, and the life of the individual is a 
campaign, conducted successfully for a number of years, but 
with certam defeat in the long run. 

The efficacy of an army, at any given moment, depends on 
the health of the individual wldfcr, and on the perfection of 
the machinery by which he is led and brought into action at the 
proper time; and, therefore, if the analogy holds good, there 
can be only two kinds of diseases, the one dependent on 
abnormal states of the physiological unitii, the other on pertur- 
bation of their co-ordinating and alimentative machinery, 

Henc^ the establishment of the cell theory, in normal biology, 
was swiftly followed by a '‘cellular pAthology," as its logical 
counterpart. 1 need not remind you how great an instrument 
of investigation, this doctrine has proved in the hand^ of the 
man of genius, to whom its devcLopmeut is due ; and who 
would probably be the last to forget that abnormal conditions 
of the Go-ordinative and distributive machinery of the body 
are no less important factors of disease 

(a Henceforward, as it appears to me, the connection of 
medicine with the biological sciences is clearly defined. Pure 
pathology is that branch of biology which defines the particular 
perturbation of cell life, or of the co-ordinating machinery, or of 
both, on which the phenomena of disease depend 

Those who ore conversant with the present state of biology will 
hardly hesitate to admit that the conception of the life of one 
of the higher animals as the summation of the lives uf a cell 
^^egate, brought into harmonious oclion by a co-ordmative 
macbluery farmed by some of these cells, constitutes a per- 
manent ocquiBilion of physiological science But the last form 
of the battle lietween the animistic and the pliysital views of 
life IB seen m the contention whether the physical analysis of 
Vila] phenomena can be earned beyond this point or not 

There are some to whom living protoplasm is a substance 
even such as Harvey conceived the blood to be, “ hUmma cum 
providentifi et intellect u 111 fmem certum agens, quasi ratiocmiu 
quodam" , and who luoUj with as little favour as Bichat did, 
upon any attempt to apply the pnnciples and the methods of 
poyMCB and chemistry to the invcstifration of the vital processes 
of growth, metabolism, and contiactility They stand upon the 
undent ways , only, in accordance with that progress towards 
democracy which a great political writer has declared to be the 
fatal charact entitle of modem times, they substitute a republic 
formed br a few billion of " ommulx ” for the monarchy of the 
all pervading ‘'anima." 

Others, on the contrary, supported by a robust faith in the 
univenol applicabdily of the principles laid doun by Descartes, 
and seeing that the actions called “ vital” are, so far as we have 
any means of knowing, nothing but ebanges of place of particles 
of matter, look to molecular physicb to achieve the analysis of 
the living protoplasm itself into a molecular mechanism. If 
there is any truth in the received doctrines of physics, that 
contmat between living and inert matter, on which Bichat lays 
so much :3tress, does not exist. Tii nature, nothing is at rest, 
nothing IS amorphous , the stmplcBt p&rticle of that which men 
in their blrndnesv are pleaded to call " brute matter” is a vast 
linregate of molecular mechanisms, performing complicated 
movements of immense rapidity and sensitively adjusting them- 
lelvei to every change in the surrounding world. Living matter 
differs from other matter in degree and not in kind , the micro- 
cosm repeats the macrocosm , and one chain of causation con 
necls the nebulous original of suns and planetary systems with 
the protoplasmic founaation of life and organisation. 

From tnis point of view, pathology is the analogue of the theory 
of pertirbations in asitronomy , aud therapeutics resolves ithcif 
into the ducoveiy of the means by which a system of forces 
rampetent to elnnioate any given perturbation may be mtroduced 
into the economy. And, as pathology banei itself upon normal 
phyEiology, so tuaupeutics rests upon pharmacology, which is, 
Btnctly speaking, a part of the ^reat biological topic of the 
influence of conditions on the living organism and has no 
laenLific fonodation apart from physiology. 

It a|>pcars to me that there » no more hopeful indication of 
the progreia of medicine towirdi the ideal of Descartes than is 
to be derived from a comparison of the state of pharmacology, 
at the present day, with that which eautod forty years ago. 


If we consider the knowledge positively acq^uired, in this short 
time, of the modus optraudv of urori, of atro^a, of physostigmid, 
of veratria, of casca, of ‘itrychnia, of bronude of potassium, of 
phosphorus, there can purely be no ground for doabting that, 
sooner or later, the pharmacologut will supply the phyiiciin 
with the means of affecting, in any desired sense, the functions 
of any physiological element of the body. It will, in short, 
become possible to introduce into the economy a molecular 
mechanism which, like a very cunningly contrived torpedo, shall 
find its way to some particular group of living dementi, and 
cause an explosion among them, leaving the rest untouched, 

The search for the explanation of diseased states in modified 
cell life ; the discovery of the important part played by parasitic 
organbms in the xtiology of disease, the elucidation of the 
action of medicaments by the methods and (he data of experi- 
mental physiology , appear to me to be the greatest steps which 
have ever been mode towards the establishment of medicine 
on a scientific basis. I need hardly say they could not have 
been made except for the advance of normal biology 
There can be no question then as to the nature or the value 
of the connection bctw'ecn medicine and the biological sciences. 
There can be no doubt that the future of Fatlmlogy and of 
Therapeutics, and ihiircFore that of Practical Medicine, depend 
upon the extent to which those who occupy themselves with 
the.^e subjects are trained in the methods and impregnated with 
the fundamental truths of Biology 

And, in conclusion, I venture to suggest that the collective 
sagacity of this Congic'^s could occupy itself with no more 
important question than with this How is medical education 
to be arranged, so that, without entangling the student m those 
details of the systcmatist which are valueless to him, he may be 
enabled to obtain a firm grasp of the great truths respecting 
animal and vegetable life, without which, notwithstanding all 
the progress of hdentific medicine, he will still find himself an 
cmpuic ? 


ON THE VALUE OF PATHOLOGICAL 
EXPERIMENTS^ 

AS reporter on Medical Education at the last International Medi- 
cal Congress held in Amsteidam, 1 raised the question how 
far the experimental method la necessary to in'^trucljon , and the 
result at which I arrived wa.'s that the use of this method to 
its greatest extent, and especially of vivisection, U an indis- 
pensable mean'' ° In a still higher measure, however, 1 bad to 
raise into prominence the importance of this method in research ; 
and, m opposition to those who, with constantly incrcaiiing ve- 
hemence, brought accuiiations against the experimental invesLi- 

f ators on account of the direction and method of their researches, 
was able to say, with the lively assoRt of the numerous 
members of the Congress, and without one word in contradic- 
tion: "All those who attack vivisection as a means of science 
have not the least idea of the importance of the science, acd 
much less of the importance of this aid to knowledge." 

In the two years which have smcc passed away, the agitation 
of the opponents has grown both extensive and important in its 
object. One country after another ha^; been drawn into their 
net, and international cooibinatioiib have been formed, in order 
by united force to obtain greater rc-ults No increase of satis 
faction haa been produced by the concessions made in 1876 by 
the legislation in England The demands have increos^ 1 a 
petition from the new Leinsic Society for the Protection of 
Animals, dated March 8 or the present year, desired of the 
German KcichsUg the enactment or a law by which *' cruelty to 
animals under the pretext of scientific research should be 
punished *' with imprisonment for periods of not less than five 
wceki to two years, and with simultaneous depnvation of avil 
lights.” All, indeed, do not go so far. Many do not demaDd 
that all experiments on living animals abould be at once lup- 
pressed, but that there phould be limitations, some demanding 
more, others leas But even these do not make it secret that 
this concession is only provisional ; and they demand that even 
the official laboratories of the univenitles should be placed under 

" Addrau given at the InteniatiaiuJ Medical Cengreai by Rudolf Virchow, 
M I) . Frofeuor ib the Uhlvereuy of ^erlin. The Editor of the MiuJk 
Midscul yohmal hu kindly allowed ui ko um Kli bwnlalion of Prof. 
Viichow'i oddnu 

* Congrbi PCnodlqiiB Inkernakiiiaal dei Sciencei Mddlcmloij 6 Seidoh, 
Amiurdoni (1679), 1B60, p 146, Artkiv Poikol Altai , Bond Ixxxv 
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the control of the meii)bcr5 of the Society for the Protection of 
Ammela, Bo that the members may be at liberty to enter the 
labomtonea at ody time. 

It would be a muchievoua delusion to believe that this move- 
ibent u withoat prospect of succe^Sf and devoid of dan^r be- 
cause of its manifest exaggeration, On the contrary, unmis- 
laliable signs indicate that it has gained powerful allicsp and that 
there u an increisinglv impending danger in many countries that 
even the State in'ilitution^, created expressly for the purpose of 
eaperiment, may have the scientific freedom of their methods 
attacked. So much the more does it seem to be incumbent on 
the representatives of medical science to defend their position, 
and to meet international attacks by International weapons 
most powerful weapon^ however, r 1 truth , and here, above 
nil, truth foundtd on compitent knowledge If we cannot demon- 

strate our good nght before all the world, and come to a mutual 
agreement on ihe ground of this right, our cauiie mnst hence- 
forth be looked on as a lost one. 

The attacks which are directed against Ub fall, when closely 
examined, into two cate rones, according to the principal point. 
On the one side it is alleged that the expeninental method — yea, 
modern medicine altogether — 13 materialistic, if not nihilistic, m 
its ultimate object , that it offends against sentiment, against 
morals. On the other side it is denied that the introduction of 
expenmeiits on animals has had any actual use, that medicine 
has been really promoted thereby, and especially that the cure of 
diseases has la conseqaence made any recognisable progress. 
Even tho'iC who admit that there has been some progress, yet 
believe that just as much information could have been imparted 
by anatomy alone os by experiments on living animals 

Such objections are not new to one who linow<i the history of 
medicine For hundreds of yearn, on .similar or identical grounds, 
the dissection of human bodies was uu])eded, and anatonusls 
were confined to the dissection of dead animals , if, indeed — as 
was done by Faracclhus, the contemparory of Vesalius — the m- 
Bulting quesliou were not asked, whether analomy was of any 
use at all. The feeling of the masses was raised against the 
dissection of human bodies , and it is known that, at the com- 
mencement of the fourteenth century, the church for the first 
time gave permission for this to be done, but only under limita 
tions which were still greater than those under which the larger 
number of our modern opponents would permit vivisection Tl 
was no accident that the period of the reformation in the church 
first created for the great VesaliUs a fiee field, so that he might 
test the truth of Galen’s traditional dogmata by hin own investi- 
gation of human bodies, and place true human analomy in the 
stead of that anatomy of aniinih, which had during centuries 
formed the groundwork of all medical ideas on the internal 
arrangement of man 

And now, first of all, pathological anatomy — what obstacles 
it has had to overcome even in the present time I Nothing is 
more instructive in this respect than the narrative which Wepler, 
the celebrated discoverer of the haemorrhagic nature of ordinary 
apoplexy, gives of the acts of enmity with which he was perse- 
cat^ when — It was towards the middle of the seventeenth 
century — the council of the town of S chaff hausen had allowed 
him to dissect ihe bodies of those dying in the hospital The 
only reply which he made to those who said to him that it is 
injurious and disgraceful to soil his hands with blood and sanies, 
waf«, that he could cleanse his hands viith some water, but that 
much more disgrace fnl and I njunons ignorance of anatomical 
facts, which infltctA on Incxpenenced physicians and surgeons a 
disgrace that not the Rhine, not the ocean itiielf can wash away ^ 
Hence the study of anatomy is much rather to be praised, and 
to be supported by thot^e who exercise the executive power in 
the State. 

In fact, one Government after another has recognised the 
decided importance of anatomical science As far os the civi- 
lised world extends, so far at the present day ore human bodies 
dissected. Even the laity comprehends that, without the most 
accurate knowledn of the structure of the human body and of 
the changes whiw dlseajie and recovery produce in it, skilled 
action on the port of the physician Is impossible Any one who 
can only take a general survey of thc^ history of science, must 
know that both the ^atest epochs of the resuscitation and re- 
formation of medicine commenced with the definite establish- 
ment of both the principal branches of human anatomy, and 

' Job. Ju. Wapfiir "Obftrv Aoat ex Cadavaribui eorum quoi luituht 
Apqplciia " Schaffhauiii i6jB ProteUa . Turmor el damoMior rerun ana- 
tonuonua ignoraiuia eit, qua Imparitu Midldi ai Chirulgla igooininlam 
pvii, quim Occ Rhoaui, vbc Ocean ui abluan poceit " 


were even esseotiaily brought about thereby. In the sixteenth 
century it was physiological anatomy which brought about the 
definitive victory of empinciiim over dogmatism, of science over 
tradition ; in the eighteenth century it was pathological anatomy 
which replaced mysticism by realism, speculation by necropsy, 
obscure groping and guessing by systematic thought The oppo- 
nents indeed spoke of materialism ; but Harvey has rightly said , 

** Sicut sanorum et bom haliltas corpaiumdissectio plunmum ad 
philosophiam ct rectam pliy:iioloj;iam facet, ita corporum mor- 
bosorum et cacheLicorum iiispcctio potissimuni ad pathologiam 
philosopbicam.^ 

Anliquitv had only one time in which a powerful effort was 
made for toe independent develop tient of human anatomy. It 
was the time of the Alexandrian School, in the third century 
n C , when Erasistrutns and his compi.mon', under the protection 
of the Ptolemies, undertook the fir^t regular dissections of human 
bodies The School existed only a short time, and yet it caused 
the first perceptible agUaliun of the humoral system of pathology. 
With the more accurate knowledge of the arrangement of the 
nerves there grew up a new and more j'lowerful generation of 
soluli^Ls ; the empirics raised themselves against the dogmatists, 
and, though again soon enough subdued, they left behind them 
as a lasting inheritance the consideration that there is a certain 
limit to human piety, that the right of the individual to the 
preservation of the integrity of his body is interrupted by death, 
and that the veiL which covers the mystery of life cannot be 
raised without the forcible de^l^^ction of the connection of the 
several parts of the body. It is this thought which, os finally 
realihed, has brought forth modern medicine But, eighteen 
centuries after the Alexandrian School, the impress of the 
huminl system of pathology still held independent sway In 
medicine. Of any positive progress in pathology danng that 
long period nothing can be said. Fur Bacon has excellently 
said, in his " Novum Organum,” *' Quje in Natur^ fundata sunt, 
crescunt ct augentur qux autem m opmione, variantur, non 
augcntiir.” The old humoral pathology uaa incapable of deve- 
lopment, because it was not founded on nature, but on dogmata, 
From however different origins they hod sprung, Galenism com- 
bined everywhere with orthodoxy : among the Arabians with 
I^Lam, in the we t with Christianity , and iL required the power- 
ful movement of the Reformation to burst the chams nithin 
which antiquated custom and hierarchical schooling bad fettered 
the thoughts even of physician^ From Erasistratus to Vesallui, 
and at last to Morgagni, is such an immense stride that it cannot 
remain concealed even from the weakcKt eye. Not only the 
outer Form, but the whole nature of medicine has been thereby 
changed. If one follows Vcbalius, yea, even Morgagni, in 
speaking of the humoral pathology as among still existing things ; 
if I myself am yet obligea to contend against Rokitansky, the last 
of the pronounced humiral pathologists, it most still not be for- 
gotten that that was no longer the humoral pathology of Galen 
or Hippocrates 'Ihe four ''cardinal juices” Paracelsus had 
already buried , modern medicine recognises only the actual 
jmees which flow in the vessels, and thence penetrate into the 
tissues. This modem humoral pathology was essentially blood- 
])athology (hiematupathology). In name only does it agree with 
the humoral pathology uf the ancients - in reality, it is quite 
another thing. 

But even hiemato pathology is now happily overcome, and 
indeed, again, througn a proper direction of anatomical study, 
Since the first but very uncertain researches in the territory of 
so-called general or ph^osophical anatomy which Bichat bq^n 
in the commencement of the present century, down to the more 
and more rapid advances which the present time has made by 
means of the microscope, in the knowledge of the more minute 
p^oce^5es of healthy and diseased life, attention has been con- 
stantly more and more tamed from the coarser relations of whole 
regions and organs of the body to the tuques of which those 
organs are constituted, and to the elements which a^in are the 
efficient centres of activity within those tissues. Immediately 
after Schwann had demonstrated the importance of cells In the 
development of the tissues, Johannes Muller and John Goodsir 
made the happiest applications of the new view to pathological 
processes ; and, looking back to a penod in which we ourKlves 
have lived, and which embraces little more than a generation of 
,maO| we may now say that never before wax there a time when 
a similarly ^at zeal in research, and a comparable — thongh 
only approximately so— progress in sdence and knowledge, 1^ 

' Guil, Horvejl Exsrdt Anat" ii , " D* Hotu Cordu et Suguinii Cr- 
culatlon* ” Roterodiini, 1671. p. 174 
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■pread among phjBicUn^ The midtipllcatioii of ihe powen 
of labour, the conBCutly Increasing emulation in researchei, Ihe 
enmiRhikable increase in the depth oF the q^ae^tioni propoied — 
alt these are phenomena oF the most gratiiying naluie , and qnc 
wonld be very ungrateful if he would not ochnowledgc that thue 
were in a considerable measure to be ascribed to the improve- 
morits 111 the means of instmction and to the muliiplicaLioa of 
UborBtoiics. 

No one can be more disposed to concede the high value of 
anatomical studies to the developnTcnt of medicine, than one 
who has made it n part of the tabk nf his life to place anatomy 
and histology in that couimandLng pofiilion in the recogmuon of 
his comemporanes which they dehcrve. Nothing lies further 
from me than to discourage tliose who sLiIl eijiCLt the greatest 
benefit to the practice of medicine to aniie fiom following out 
these studies. May indeed the growing youth, who will have to 
follow U.S m assuring ihe progress of iiicdiciDe, learn from our 
example how useful it Is to lay the true foundation of our science 
in anatomy. Assuredly much of that ivhjch remains dark to us 
will then be rendered clear. 

Bat we must not allow ourselves to be forced back on ibis 
way OS the only | crinissible one. Were the attempt to hinder 
totally nr In great part researches on living aiunialt to become 
anccessEuI, the same procedure winch has been now entered on 
against VI VI seciion would also be commenced against mortisec- 
tion. There would no longer be societies foi the protection of 
■nimah, which wc see opposed to us, but ^ocielifis for the pro 
tcction of human bodies. There would no longer be llmndcr- 
Ings against the torment inga of snimaU, liut agmimt the desecra- 
tion of corpses Under ihe standard of huminity, which is 
just now unfurled even for nnmiab, Lhi re would be pi eached in 
a still more impresbive manner the campaign agoin^ii the bar- 
barity of medic'll mtn. PcojJc would appeal to the feeling of 
the masses — to the mother on behalf of the body of her child, 
the son on behalf of the dear remains of Iils parents It would 
be proved that the di^uitmhering of human bodies is injnrious 
to morals and opposed to Lhnsiianity. It would he shoun that 
the anatomy i f man is useleSiS for the treatment of disease , 
and perhaps there would be found ignorant or timid or egotisti- 
cal medical men who would come forth as witnesses against 
science. ‘‘The mildest of our opponents would perhaps propose 
to UB the compromise that we should again maLe the dis^ccium 
of animals the foundation of mstrucliun, Inshoit, wcshmild 
be thrown liack to the lime before Mondini, before itrasistratus 

Such thoughts are by no means the productions of an alarmed 
fancy. The '•tudy of history tcaLbea us '^iifhcienily that victorinns 
fanaticism know>. no limits It desiies to heap to the full ibe 
meaiore of tt< vi clones , and, even when the traders arc con- 
teated, rhe imtated m\ ses pre s on to obtain the whole results 
It is Indeed not at all rects'^aiy fur us to go bade to aiitinuity in 
order to bring before our eyes the condiiion of such minds. In 
no country of modern lime are there wanting cuample^ which 
are recognisable by llie eye ; for, along i^Uh the societies against 

scientific tormentors of nnimals,’' theic cxi^t everywhere, but 
mostly m a more unassuming form, brotherhoods and associa- 
tions of all kinds which labour most zealously against the scien- 
tific examination of dead bodies It needs nnly an uitpassioned 
and eacuing agitation, ^uch as is now going on against tlie 
'‘torture chaiubcrs of science,” to denounce to popular indigna 
lion the dussecting-roums as placcR where the youths under 
Instruction are made barhamu^ Whoever undei takes, with the 
same extravagant fancy os is now u ed in dclinealiru; the fdiysio 
logical laborat uy, to cle enbe ihe post-mortem examinaiion of a 
man, or an anatumlcal theatre, will not fail to have readers who 
will turn away with horror and amazement at the mudecds of 
oiiBtomiBb. 

In vam will an appeal be made to the fact that not one single 
school of gi^dicine nos existed which has, without a fundamental 
knowledge of anatomy, established lasting advances In the 
sdence or tho art of healing The homoeopaths and the ao- 
caHed nature-doctors who iiide^ are already on 

fha scent to stccngihcn ihe ranks of the anti vivisectors, will step 
^^Ith and YT%\wt their results. Scepticism, which, from time io 
time grasps about even in medical circles, and which only too 
fuilv there followers who have in vam called on medical 
aid for theifiHclves or their belongines — it will srornfullypaiot 
gut h ow often the physician la powerless ag^n<>t dbea-e. Tkero- 
pCBtln win be thrown aside as u^-eleiis Jiiinber; and U will be 
polWrf out 10 u«, as is now already done m the petiUona of the 
_i ocUtiffB Cor the protectioo of ojumoli, that thempy le to be 


replaced by bygieM, the bealnMt mi adlvidml polUDli W 
gmeroi measure^ of puljJic aanitiUoii. And lb* iLtcmp* w 
then be mode to excite the belief that prophgFlaali con eual wAr 
out anatomy or experiments on animaiHi 

la M large an assembly of mn. as tbii a gluma at 

theu prci>cnt teaches m how many sfWLialdjreetinna the medsoM 
of to day has gone. Not every one of these dircciioM ii i^lihe 
mcuuTe and as constantly in wuit of nil the means nf ini||itay 
and scienlilic preparation, which orn indispeasabU to care din —f 
os a whiile, Hence, from time to bme, a perceptible oao- 
Mdednesh becouic‘« manifest in certain of them special ami^ 
meats. One believes in hia own saffiaency, looha mlb 
mdiflcrcnce, bometimei withakud of polite contempt, on tkc 
refit of medicine. Even the truly <^iientific studies are not cncnl 
from such one-sid^dness , oa the contrary, hamaa pndc, tw 
tendency to over e*<tuiiation of oneself, prevsil more reeddy in 
these than in inrlml disciplines. Wc our^elvM have seea that 
organic chcnii try, by a mi st partial use of a very moderate slcwe 
of knowledge, has made the attempt — and wdecd not without 
some temporary result - to piwscribe its la«i to medicmc ; and 
that numerous practical physician", unmindful of the histof y of 
our science, have in fact sought safely in a new kind of intoo- 
chenii*«try. Yes, 1 have a very lively remembrance of the fact 
that, when I myself v ns enteiing on the scientific career, the 
hope of giving a purely phybical aspect In biology was so powar 
ful, that every attempt at morphological study was treated Oh 
something nnlujuatcd 

We have not allowed ourselves to be prevented by this from 
carrying on anatomical rekearch with every exertion , eni] wc are 
now in the hai py position of seeing it everywhere acknowledged, 
that every advance in minute anatomy sees bchiud it an advance 
in physiolu</ical knowledge Physiologists themselves arc more 
and more becoming abo hi^ologistH. No one bowevei most say 
that physiology is becoming totally dissolved m hivpdogy No 
attempt must be made to replace one special subject by another. 
What is necessary to all branches of medical science in genml 
is the knowledge of life But this can oh little be attained hf a 
simple extern^ evaiumatLon of ihe Uviii > as by a partial usn^i- 
gatiun of the dead. It can be reached by no single stud^ oi 
s|iecialty, it is miuh rather the collective result of the cullivt- 
tion of all individual branches of science. 

What IS to be aitained by a mere external examinabon of khe 
living body has been thor ughly taught by Lhe older medicine 
hor centuries sicli and healthy have been observed with aiMdoDas 
diligence, and in fact most v^uoble material hna lieen coliccked 
m the most uigeuioua u aniier, but, ou the whole, no advance has 
been made beyond " symploms.” WhaL v^ui^ ]j«ffccived were 
the signs of something internal which was not perceived — indeed 
the po«^silile perccpilun of which was biLliecto doubled. Life 
Itself stood aj it were outside observBUon , it was only a subject 
of speculatum. InteUecioal foroiulm wire laid down, spirit^- 
L'ttic or miterial^tic, accordixig to the general lendciiGy of the 
mind of Ihe individual or of the tune , Iwt all agreed in the ooB' 
vMtinn, that life itself is a iransceiHlental and meiapbyviaal 
prol'lem. For lhe practical physician, knou ledge that was 
founded m fact began w iih symptomatology ; lor disease on mch 
was apparently not le^s Iran&oendeDlal than life itac'f^ whose 
antitype it coiU'tituted. 

How has il now come to pou, that symptomalQlufy haa 
eDlirely lost tbe high position n which H still Mood huW less iboB a 
generation agn, to such an extent that in taxuk miveriUiei il la 
no more taught or a specialty ? Have symptoms no more nay 
importance for ihc physician? Con a diogiiasn be madamiCk- 
out a knowledge of sym|il0U6? Certainly noC But, fer the 
scientific physician) lhe symptoou ore no more Ihe expressioii of 
a hidden power, recngnisable only in its outer woAinga i he 
searches fur this tiowcr itself, and endeavours to hod where It is 
aeateil, m the hope of exploring even the notere of lu met. 
Hence, the first question of the pathologist aud of the hsohmt 
HI general w, Where? That isHithc onatoaiical quesCfam. No 
matter wbether wc endeavour * to ascertain Ibe piece el the 
diseue or of life with the anatoiDjcal knife v ouiy with the eye 
or the hiuul j whether we dissect ov only obwme, tlie method of 
investigation m always aaatODHeeL Fur ihu reosop, the tho- 
roughly logical founder of pathological anatomy naped his 
Amdamenlal b ok "De Sedibns Morbornm''; and heun Ihu 
book herame the star tmg*poi^ of a meveanmi whicbj iu a Cow 
decades, has changed tbe entire aspect of science. 

Tbia change has been cortlad out to the pcatml mUe^ jn 
ophthalmic aargery. Who aould \mit hiasolf to 
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Uut ttodem aphtha] moloj^ hv icarcely a iin^lc pomt of umi- 
hdty with that of the Ixst century? Who contuiU hioueir with 
Ae ejffnptom of amaurosiB ? Who desire of recof nuiug id U 
the exiiitcnce of claucima? Every ophthalmic suti^od Tuie in 
ha hiUKlE the nieaii*i of ^tudylnf the liiinf; itwJf, and not merely 
itf ilgnE. Even the anii-vivihcctora acknowledge that ophthoi- 
mology II a study that is capable of effecting^ sumething. But 
Huy forget that every organ of the b^xly u not so favourably 
placed and arranged lor the ob<>ervauon or it<i inner proce'tses ah 
lA the eyeball, biuLe the wonderful discovery of the ophthalnio 
■cope, tnatoniical analysig, even without the mie of the koifcj 
hu becuoie capable of penetrating ho far inlo the individually 
remote, that we can immeii lately observe and s’udy by theu- 
E«lvei the smallest features of ihc fundus iiculi, even, indeed, 
its single cells, or groups of cells, just as in ou aruhcial prepara- 
tion of On rye that has been excised But it mu t not be lor 
gotten that long anatomical and physiological s'udies have been 
a noocBsary prebnnnary to the uiLcrpretation of that which is 
now BO easily perceived. The structure, arrangement, and 
fuochon of each single port had first to be laboriouily establislied 
before it waa posnibTe, by a transitory glance at the altered tissue, 
to reco/iuse what is especially changed ; iiid no medical man 
will attain to a tine cumpreheniuon of the essence of these 
ahangei if he have n U previausly learned to recognise most accu- 
rately the aoatcKuical and physiol ngical nature and the possible 
pathological changes of me individual constituent parts of the 

eye I 

Tlkcy speak li^^htly wlio object to us, that not all the branches 
of medicine stand on the same height with ophtbaluiulugy. 'ihat j 
will never be the case Ju^l as it is easier to explore the sea in 
Its depths than the sulul land, so will the most Iranspaieut organ 
of the lM>dy nlnay<; be the most convenient place fur medical 
diagnosis and 1 1 eat uicnt, While it is pu^nble to observe with- 
out difficulty a cy^ticercus in the hinder part of the retina, one 
will always lie taught to bring a cysiicercus of muscle or a 
tncbina m a piucnt Lci Ught by vivisection Never can it be 
reouircil that every medical specialty should altogelher e^ual 
ophthalmology in (iccunty of treatment and diagnosis , but any 
measure of success cau only be sought in the use of the ophthal- 
mdlogical meih id m a curreaponding manner in Ihc fitber special 
departmenU, Ihis method, however, ii anatoiuical, or, os it 
has otherwise been cx|>r&s4ed, locaiising. 

With this we have i cached the point which denotes the 
boundary between ancient aud modern medicme 7yie pnnLipk 
^ modci n mtduim ts Jaca/tsa(uf», To thofe who still constantly 
uk of what use modern science has buen to practical medicine, 
we can simply point out that every branch of medical practice 
has accommodated itself to the principle of localisaLion, not only 
in pathology, but also in therapcuticA, aud that theieby the 
greatest benefit has accrued to the sick. It is quite superAuous 
Eo seek out single examples in order to ahow what profit the new 
knowledge has br lught, Such examples arc abundant. But we 
do not require them, for we can puinL to the general character nf 
modem medicine. All those studies which already at an earlier 
period had a natural tendency to localisation, such as s]iccial 
surgery and dermatology, have in this way been raued to their 
praKnt state of pcrlection. Tho^e, however, which have 
retained from tlie old humoral pathology a tendency to the 
estahliehment of generalising formula: gradually renounce the , 
fwvourlte tradition ; md the fact is more and more comprehended, I 
that generalM-Uon in truth is nothing else than muUipluatwH of 
and that the cure of a so-called general disease signifies just 
■a jniuh OB the eradication of a <iingle focus, Tliat was in fact a 
raferm id head and iimbs , and he who has not grasped it ought 
not to Ay that he has consciously followed the progress of 
mnenfle. 

The notion of the general validity of Uic doctrine of the 
Ucalbaium of dUeoae and of the ouiUi^icatian of foci of disease 
w 4hc saaic tfidivldnal, Hands, as was ofleii oiyected to in 
the beginning of jiiy cbmot as a teacher, in Btricc opposition to , 
Ifaaddea of the dutass, ov, ai it u Hpreased id cuBtomary 

language, to the epts morbt calfeaguc4 xUll retained 

1e^ iMctioBB of Uue idea ; they beheved that the poetical 
ptailclaB entend Intotfbihrnpi aiuLj^refoce dangerous ^lecu- 
J ili — ^ when, <n Ihc pnaenae pf a liiH^ <cbm of dnesir, be 
diBeeo to ^bc a gdiaali^y. To me it leemi rather 
UmeiMMe ; that ihe pfapsk^meBABn an a iniiileM poRneot 

and one daiigerouB to hii patients, Ur he suppose ^ 
ea£h fndivldual case of disease ^comBpond to ibe optoion of 
UiMhool or his own private vicwi and calculate his prognoils | 


and treatment thereby. Mean a bile, these considerationB, de- 
rived from medical practice, on (he uiiUty of a certain way of 
perceiving disease, can lead tg no decisioa as to its truth, and 
yet, at this result only is it possible to amve, How shaL we 
establish it'f 

All the World is at one on tins point, that disease presupposes 
life. In ri dead body there is no distasc Wuh death, life and 
disease disappear simultaneously, This consideration led the 
older phyhicianii to assume disease lo be a sclf-living or even 
animated essence, whicli took ils place in Lhe body along \iiL]i 
ibe vital principle Many ^enl so far as to define disease as a 
combat beta ten two contending imnLiples, the innate life and 
an intrusive foreign body But all ca ne hack to life a'l a preli- 
minary condition of disease. The view was first lost in ihe old 
Leyden school , from Boerhnave emanaled Ihe dognm, which 
his pupil Gaubius placed at the head of his long u^ed " lland- 
bojk of General Pathology," the first written on the subject 
Morbus t\t vda prater mUuram Disease is life itself , or, to 
speak more correctly, it is a porlinii of life 

I Ills assumption displ ced the unfortunate dualism which had 
so loDg dominited medicine, oi, at least, it ought to have 
displaced thi^ dualism between life and disease If, neverthe- 
less, It has not completely done this, and if more than a century 
has been icqnircd lo break up tbe still constantly existing dis- 
sonance, the reason lies in the difficulty of findiug a satisfactory 
c inception of life And here the questi m must not be pavieil 
by, Where has life Us special seal? Ubt seJe^ i>tta ^ John 
Hunter went back to the ancient view, already exjiressed in the 
Mosaic formula *'Thc life of the body is in its blood." 
I'ljurcns believed that he hod found the seat of life, the naiid 
vUni, 111 llic central nervous system, in tbe medulla ublungata 
'I'lic one, like the other, founa himself obliged to iiiAtiliUe ex- 
periments on living aiumals fur the invest igaiiun of thus difficult 
question '1 herewith the experimental method in the mure sincl 
sense began to pass into the practice of pailiolugists Vivisec- 
tion liecouic a regular aid to research 

CcrUinly the consideration that a kuoM ledge of life can only 
be obtained on Lhe living being was Ion,; present Beyond 
doubt it v\as alieady formed in antiquity Bat it ih difficult to 
dctcrmiiie with accuracy tbe time when it fir^t became practically 
active UiiLertaiu statements only on the subject are available. 
Zachanas Sylvius, a physician of Rotterdam, who wrote the 
preface to the Dutch edition of IToivoy’s " Exercitationch,” calls 
to nmid the talc of Democritus, whom the Abdentes recorded 
os insane, )iecaiu»e they saw him constantly engaged in vivisec- 
tion ; w’hen hovicver the great llippociates wab sent for fo cure 
liinii he fully recognised Lhe value of his proceedings, and de- 
clared that all the Abdentes were lunatiLs, and that Demoentas 
alone wa^ sane ‘ J’robably this sloiy has been narrated at the 
expense of the good Abdentes , but it still shoW'* that vivuee- 
tioii already **lay m the air" I will not attempt to decide 
whether it is true that the teachers in the Alexandrian school 
actually availed themselves of the permission of their king to 
dusecl criminals Tlic only conclusion which 1 dm derive from 
these tales is that researches on animals must surely have at that 
time been already practised. For whoever rLflects on the vivi- 
section of men must acknowledge that, especially nt a time when 
the anatomy of animals formed ibe foundation of medical btudvi 
vivisection had certainly been previously done on animals, in 
the schoj] of tlie empirics which proceeded from that of Alex- 
andria, and m which necropsy was taught as the chief means of 
knowledge, ex]icriuicnt also appears as having a recognised 
claim I in the celebAted formula, which has been calli^ the 
tnpod of the empirics, and which served as the programme of 
thmr school, deuberatcly -planned experiment is expreB>ly men- 
tioned {^vauc^ abyoa^tB^ r^pT}tris). Only it is not evident (o 
what extent this research on living animals was carried on. 
Hence it is also unprofitable to inquire what advantage of any 
kind ancient medicine derived from vjvisecUon. 

■In fact, the first great and distinctive example of successful 
vimbacUoD wluch ih# huLoiy of medicine knows ii that of 
William Harvey, Tbe foundation of the doctrine of tlie circn- 
latioa, which in the mom was experimental, has radically 
whole direction of the thoughts of pl^rsiciaiu. 

■ Eneli AiWt " 'H mre d , i6ti "Pnhtii* iDmimmim 
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JIwl we thlA one aample alone U would be BuSdent to prove 
brlllUntij the ublity, yea, the IndlBMUbiUty, of vivlsectioD. 
Nover has a do^nu firmly eatablished by the tradition of cenhine^ 
and every kind of authority, which In truth formed the central 
point of a powerful and (fenerilly acknowledged ayitem, been 
Annihilated with such a headlong downfall. In complete reco^* 
nitlon of the importance of snch a man, Albert von Plaller said 
that Harvey's name was the second in medicine, that of Hippo- 
crates being the first. But it was a difficult step, to advance a 
new and unheard-of doctrine which interfered with •science m so 
revolutionary a manner Having hesitated long whether he 
should publihh his discovery, and when he at lost earned his 
resolution into effect, the great vivisector cried ; Utcumque 
flit, jam jocta est olea, spes mea in anuntium ventatls et doc- 
torum nmmorum caudore sita" (/ac nt p 8lJ. 

It II certainly due, even m the present day, to the purity of a 
truth-loving and cultivated mind, to exonerate Harvey from the 
reproach of heart le^snes^, perhaps of brutality, of which our 
onti-viyuecUonUts are so liberal. His new knowledge had cost 
the lives of many animals , he started, as he himself s ay "ex 
vivorum (expencndi cau*>^) dissectione, artenanum apertione 
disquisitionsque muUimoda." And yet that was the l^ast thing 
with which he w^as reproached ; even kiugs at that lime w ere so 
little tender-hearted, or, 1 may say, with an opponent, were so 
brutaUaed, that King Charles 1 found pleasure in seeing the 
experiments of his body-physiaan 

On the other hand, after Malpighi had, still in the same 
century, demonstrated the flow of blood m the capillanes of 
living animaK, and after our century has added the knowledge 
of the existence of an actual capillary wall, the doctrine of the 
circulation appears so self-evident, it has so thoroughly entered 
into the ideas of all, that it already requires a peculiarly trained 
mind to comprehend the opinion of the older physicians on the 
local relations of the current of the blood Whoever goes un- 
prepared to the study of the medical classics, foils from one 
nnvunderstanding into another The ideas of the nature of local 
jirocesses are entirely changed, and yet the circulation, the 
ca])illary certainly more than that of the larger vessels, stands in 
the foreground of pathological mterest olmoat more than m truth 
it should. The widely comprehensive doctrine of inflammation 
and new growth, within which nearly the greater part of 
practical cases occur, was founded on experiments on the capil- 
lary circulation , not less bo w as the doctrine of the cure of local 
diseoMd iirocesEes of most varied kinds. 

Even the worst opponents of vivisection recognise Harvey's 
services. But, say they, since then, nothing more of importance 
has been accomplished by viviaeclion. They do not know that 
It is precisely that department of the doctrine of the process of 
the arculation which embraces the vital properties of the organs 
of circulation, which is entirely unmentioned by Harvey. 

On what docs the activity of the heart depend? What in- 
fluence do the vessels exert on the propulsion and distribution of 
the blood? What share falls to the arlenes, what to the veins, 
what to the capillaries? All these questions ore of the highest 
practical importance, and none of them can be investigated 
otherwise than by experiments on animals. But Harvey could 
not attack these gueslion'i, because m his Lime minute anatomy 
was not yet developed. Who knew anything of the nerves of 
the heart, or of the vessels ? Who had any notion as to the 
participation in the manifestations of the action of the heart and 
dIockI vessels, on the port of the nerves, which supply the parietal 
Btmclures, especially the fine muscles ? 

An interval of two centunes again intervened before Edward 
Weber, by experiment on the vagus nerve in a living animal, 
first revealed the mystery of ihe innervation of the heart , and 
this, again, in a quite unexpected and unpreceilcnted manner , 
and bmore our now so much abused fnend Claude Bernard like- 
wise showed on a living animal the influence of the sympathetic 
nerve on the vesaels of the head and neck, 

Now for the first tune, and through numcrons other experi- 
ments which taavt tended to this end, we understand the circnla- 
tion in its special characters. The pulse, that so highly treasured 
object of the old symptomatology, allows itself to be interpreted. 
It is to us no longer the sign of tins or that disease, but tne sign 
of the existence or non-existence of cerlom activihev of strength 
or weakness, of irritation or relaxation of certain tissues. Now 
for the fint lime we con undersiaud in Us individual pcculianties 
the action of the heart Itself and the operation on it of certain 



scorn that cannot be rightly understood, the onti-vivlaecton 
point on account of their incurability, but also 'the depoitmtnt 
of febnie diseases, which we ore in a position to survey as well 
with regard to iheir symptoms oa to their nature and |heur 
results, 

The length of the interval of time between Hoivey and the 
more recent experimenters on the innervation of the vascular 
apparatus is explained by the circumstance that in that inter- 
mediate time two entirely new studies hod to be created, to both 
of which the discovery of the circulation was an impulse and a 
preliminary condition 1 mean physiolo^ and general palho- 
logy , thujj, indeed, both these studies, which ore to be regarded 
05 the chief <;upport of the experimental method, and wfiich it 
was onginally the custom to compnsa under the name of " Insti- 
tutionea Medics. ” Hermann Doerhaave had, in hia prorcEsor- 
ship, combined them, and, indeed, had even united them wiA 
practical medicine ; under his pupils the division of labour com- 
menced, and the formal separation of the studies. Haller was 
the special creator of phyMology His experiments went first in 
the direction of exploring the vital propcities of individual ports 
of the body, of single tissue*), as would now be sauL Among 
these properties, following ihe distinguished Glisaon, a man, it 
scem^ to me, not even now sufficiently honoured in his country, 
he assigned a prominent place to irntability, It would lead me 
too far if I in this place desired to attempt to show forth indi- 
vidually the<;e memorable researches, the compreheniiion of which 
was rendered extremely difficult by the then not yet sufficiently 
complete ex plana tx)n of ihe motions " irritability '' and "coii- 
tiactilily *' For nur purpose it is sufficient to point out that here 
for the first time nerve and muscle, the two most highly developed 
and thereby most energetic portions of the animal body, were 
made the subjects of experiment with regard to their special 
forms of activity Contraction and scmibility appear as the 
special Signs of living activity Therewith the question of the 
basis of living activity was so nearly approached that GaubiUF, 
who at the same time laid the foundations of general pathology, 
indicated the vital force ns the source of contraction, without 
going further ■ 

From these beginnings was developed, at first in a very obscure 
and equally unprofitabTe manner, especially clruded by specu- 
lative vitalism, the doctrine of life in its modem form It has 
required much longer labouT&, mostly expenmental, to arrive at 
a great and practical result in spite of all deviations. From the 
conception of irritability, originally created by Gibson, that ol 
contractility has gradually become ■separate - and the contrast in 
which Haller placed imtabihty and sensilnlity with regard to 
each other has Dcen dissolved, by the fact that contractility and 
bcnsibiliLy are regarded as two special forms of expression of life 
connected with various elements, and are suborciinated to irri- 
tability as the general expression In this sense, irntability and 
vitality are nearly identical. Both are properties of tissue, and 
os such directly or indirectly accessible to treatment and ex- 
periment 

In fact, experimentation is now rather directed to the tissue 
itself, Galvoni’fl discovery of electric contractions, the labours 
of Alexander von Humboldt on irritated muscle and nerve-fibre, 
and many other contemporaneous researches, afford evidence of 
the changed direction in which the new biology laboured, More 
and more sank down the mysticism of the spirits of life and of 
disease, the speculation as to an individual vital force , and from 
generation to generation medicine assumed more and more the 
character of a real natural science, The obscurity which had 
dominated especially the nervous system, disappear^ under the 
common labours of anatomists and experimenters ; and especially 
since Charles Bell taught the difference of the nerves nilherto 
considered aa similar in nature, and thereby opened the rood to 
research on the special importance and power of the single dlvi- 
rions of the central nervous system, one work after another hu 
appeared, which has diflui^ new light on this difficult and 
complicated subject. It is impossible to go through all these 
works on this occasion, and it would be supeiflaoui in an 
ofisembly of such accomplished men, many of wnom have them- 
selves laboured in this glorious work. 

1 Will now only briefly point out that among these laboun a 
constantly clearer and more triumphant idea has advanced, which 
in Its beginnings reaches far back into post time— na^iely, the 
i^a of the proper life {viia of the tissues. Every new 

form of experiment which is devised renden new ports occeisible 

* Oaublus, " Inititul Path Mad p 71 '* Vii viulb lebdl tit, qua illud 
■d conUctun kriuinaiiri m contrshit.'' 
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to acienbfic examination, and with each step In advance we 
become more clearly convinced that life, regarded as a great unit 
in the established Eense, is a pure fiction, anting from the obser- 
vation that In the hierarchical organisation of the human body 
certain organs attain so elaborate a structure, and therewith so 
great importance, that they with complete right merit the name 
of vital organs. And as among these organs the w^tdidla oh~ 
hngaia possesses the greatest importance, it is easily comprehen- 
sible that the Idea sht^d aribe Inat it micht really be the seat of 
life, But wc know now that life is a collective functional action 
of all parts of the higher or vital, aj well as of the lower and 
Itts important ; and that there is no one seat of life, but that 
every true elementary part, especially every cell, is a scat of life 
In biological rcscarcli, also, as well os in pathological, we have 
arrived at a mnltiplicatLon of foci. Of course tne number of 
vital foci IS much greater than that of foci of disease can ever 
be , and hence disease and life, or to speak more accurately, 
diseased and healthy life, can very well coexist in the same 
organism ; always however, so that disease signifies a reduction, 
a minui of healthy life By this research we have even re- 
discovered the long-lo<it essence of disease, not indeed in a 
spiritualistic form, but as a quite material €ns^ a genuine incar- 
nate thing — th€ alUrtd cell. 

Has all now produced advantage? Was it worth the trouble 
to inflict pain on so many animals? to kill so many animals ? Is 
there a really justiflablc claim for allowing the experimental 
method to proceed still further ? We can answer all these ques- 
tions coofiaently in the aMnnative Not every experiment on 
animals has results as great as that of Galvani, results which 
have not merely led to a new and cHcctive method of treating 
disease — electrotherapy ^ which have not only disclosed a large 
new territory of vital processes, but have supplied the first pre- 
liminary condition for an incalculable number of the most im- 
portant technic il arrangements, the knowledge of the natural 
course of events. But galvanism might yet appear to limited 
and timid heads as an instructive and rcfieshing play, for the 
reason that not every result of true observation of nature is 
usually brought forward at once, and that nevertheless iL may be 
of the highest practical value The cellular theory and the 
proof of the vita propria seu celluhns are in themselves very 
abstruse things, and no one can cure patients by their means 
without understanding something further. And yet they have 
become the foundation, yea, in a certain measure the security, 
for localising therapeutics, and they will surely become more so 
from day to day, when first materia incdica 111 US' wider extent 
shall have gone on the way which toxicology has already for a 
long time followed in a manner so rich in results. 

How then can a ^reat result to the science of healing be ex- 
pected, if research m animals be cut off? For a long time no 
remedy has been more rapidly recognised, or more extensively 
Used, than chloral, the eflects of which were discovered and 
established experimentally by Herr O Licbreich in my labora 
tory. How would it have been possible to know how to ascer- 
tain those elTccts without experiments on animals 7 The animals' 
friends say to us, "Then try the new medicine on yourselves I " 
They refer us to the provings of medianes by the homcEopalhs. 
But, quite independently of the fact that the provings of the 
homoeopaths have not taught us to recognise one single new 
remedy which can be compared even at a distance with chloral, 
and that these provings, even in regard to already known reme- 
dies, do not In the least correspond to scientific investigations ; 
that thus they cannot be altogether regarded os an original ex- 
aiMle — one will yet not be able to earnestly desire that very 
dinerent, possibly poisonous bodies, should be mode the subject 
of self-exj^rimentation by physicians or other men. This kind 
of morality, which forbids experiments on animals and counsels 
expenments on one’s own life or on sick men, mioses, in fact, 
the first foundations of intelligent examination. 

The proof of the great importance of hygiene and prophylaxib 
is rather saperfluous. If any doss of meu has been active In 
this direction it is surely medical men. Never has there been a 
wont of zealous hygienists among them > and when a great 
roblem of prophyUjiis was to be solved, one might be sure bf 
ndlng medical men engaged In the work. We are so accus- 
tomed to this obllntion that we always regard hygiene and pro- 
phylaxis os belon^Dg to modlclne, and to no other science. BiH 
It IB empty talk when it is said that prophylaxis will render 
therapeutlci— yea, even In a certain dqirce, medicine— super- 
fluous, The arrangement of this impeiftct world Is suth that 
there lurdy will be sick as long as ;nien exist ; ind wc are not 


afraid becanse of the threat that there will be no further need of 
us. Not even through the assibtonce of hygiene will people be 
able to do without us , and stiU less without experiment on 
snimols. Will even the hygienists be condemned to test the 
various " canfics " cold and warmth, dryness and moisture, dust 
and noxious gases, micrococci and bacteria, on their own persons, 
in order that they may from such belf-observations determine 
their effect 1, and formulate laws ? Intelligent Governments wilt 
comprehend that it would be an act of madness to aocriffce 
human life, merely because It occurs to a small number of 
persons that it is criminal to sacrifice the lives of animal 
Medical men are already more exposed in epidemics of all kinds, 
in the performance of their duties in hospitak, in the country, 
in their nocturnal visits to the sick, in operations and necropsies, 
than any other class of the community as a rule , and it rcquircii 
all the blindness of the animal fanatics to require abo of them 
that they should test on their own bodies the remedial, or 
poisonous, or indilTerent action of unknown substances, or that 
they should determine the bmit of permissible doses by observa- 
tions mode on themselves 

111 the name of humanity, of morality, of religion, the sup- 
pression of expenment on animals is demanded For, m fact, it 
IS not merely vivisection that is m question, but experiment on 
animals , that is, the experimental method in general When 
the term vivisection is used it is made to include in like manner 
all painful actions in which there is no cutting , indeed, to pre- 
vent any misconception, not only physiological, but also patho- 
logical and pharmacological, expenments, are expressly included 
Tne ent^non is patn EitryfAing by which^ in the way of 
expenment, patn u inflicted on an ammal is torture of animals, 
and so far immoral, and contrary to religion. With this defini- 
tion of torture of animals it mignt be possible to arrive at excep- 
tional results by applying it to other callings or men. Tbe dog- 
fanciers, who in the rearing of their dogs often u^^e, or cause to 
be used, methods full of torture and painfal cbaiitLscment, would 
readily come into great dangc The improvement of horses 
for certain purposes would have to be entirely put down. A 
great part of our domestic animab would have to remain un- 
trained, so that pam might be spared to them. We should 
perhaps arrive at conditions similar to those produced by the 
wild dogs in Turkey, 

Individual anti-vivisectnrs are at least so far consistent that 
they VI ould see the slaughter of animals also forbidden From 
the vegetarian standpoint, the opposition gains a kind of syste- 
matic aspect, Thus Herr von Seefeld ^ demands a vegetable 
diet and the prohibition of vivi'^cctors , but as he, as ii vegc- 
tanan, has no need of flesh, he is strongly inclined to make slill 
further concessions. 1 hus he rejects hunting for the purpose of 
pleasure, but cannot altogether dispense with it as a means of 
defending life. Others go still further, and sacrifice also war. 
The principle can scarcely be denied, that death is worse than 
torture. There could scarcely be a criminal code, which 
punishes the prcmeditited killing of a man less seveiely than the 
torture of a man Not without reason is it alleged that a man 
who still remains alive after his misilccds may recover and attain 
to a complete or entire enjoyment of life. Grounds of miligalion 
in cases of murder and manslaughLer arc allowed also to men , 
but, as a foundation, the extremest injury which can be inflicted 
on man is always and werv where the mobt severely punished. 

As rcg-irds animals, the nnti-vivi sectors, on the contrary, 
consider torture lo be worse than death. Although they reject 
every tortunng or painfuj^cthod of death, even for cattle, they 
without the slightest comideration cause animals, even highly 
orgBni*-cd ones, to be slaughtered or killed, not only for eating, 
but also for other purely subjective reasons. They go, indeed, 
so far as to demand that an animal which has survived vivisection 
shall be killed, although it mighl possibly still enjoy a long and 
happy life, Is there any logic in or any morality? How? 
May we have the right to kill an animal on any ground of public 
utility, to cat its flesh, to sell its skin, to pound its bones to 
manure for the field ? and are wc not to have the right of nib- 
lectlng it to scientific research, which wc institute on entirely 
ideal grounds, or on tbe grounds of the pubbe weal, in which 
we even perhaps run the ruk of becoming ulaeised ? It will be 
difficult to assume that we iiuUtulc reiearchea on glanden or 
splenic fever for p 1 ea.sure, or to pass away time, or without 
knowledge of the great danger of inoculation. Whoever allows 
himself the right to kill animals, has no right to forbid physi- 

* Alfrod VDQ Saofald " AUei ued Naun Dbcr dU vtgvttrlouKht Laboiu- 
wali^*' (HuoTvf, ilBo) 
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Ciuu to vivuiect oninuii for expeiimentBl purpoic^, or to under* 
take painful operations of any other kind. 

Ofeoune wc cannot desire that the misuw of this right should 
escape punishment. For it u with Euch an abu<=e, not with the 
production of pain, that torture of animals first comes luo opera- 
tion. lYere every production of pain in itheK an act of torture, 
punishment ought to be inflicted on a vetennary surgeon when 
ne operates on a sick horse Cor the purpose of curing it. Culpable 
torture of ammals lies before us, when pam is inflicted on an 
ojilnia] m a aseless mannerp and without purpose. Hence 
nothing can be said im.'unst the view that every experimenter 
should be Euhject to official iiii,pection ; but surely this does not 
require a bocicty fortbe protection of ajiinuls. He uho has a 
mater interest in domestic animals than m science, that is, in 
tne knowledge of truth, is not qualified to be an official controller 
of scientific affairs To what would it lead, if an expeiimenter, 
who had commenced his experiment in good faith, had perhaps 
o answer to Eomc KayziiiUi during the experiment, or lo a magis- 
trate afterwards, the Lharge that he had not selected home other 
method, or home other instrumentR, or perhaps i-oine other ex 
perimeiU 7 

No here is no ijuestlon of objective rijght So long as perfect 
liberty is left lu every jiosses^or of animals to kill his aiumals, be 
they wild or tame, at any tunc, and according to his own judg 
ment, >^0 long must it also he pcimiLtcd that, for '^cientific ends, 
and thus on purely inicrnnl ground's, experiments should be made 
on living animals But the necessity of suih exnennients can 
naturally only be decided by the inquirer himself , as to the 
choiLC of place, time, the admission of stranger, he may be 
requiied lo couiiiiunicatc with the iiispecfor , but the caiiying 
out of the experiment muht rcDiain in his own hands So we 
understand the expiesMon of the freedom of science 

Wh.it IS objected to Uh is, that it is the outraged feelings of the 
possessor of hoisGi>, pet dugs, and pailonr CJih that excue him 
to the belief ih.it the same thing mav happen to his btloved 
anmidls as to the animals in the learned institute. We can sym- 
pathise with him We w'ould force no one to deliver to us his 
favourite'', noi would we steal them Were either of the two 
to Occur, jirt'hably m every country the intervention of the 
magiitr.ifc would 1 >e calJra on with effret. Hut wc also 
require that the dispa'a! of the life and maintcoance of those 
animil-^ winch have lome into our possc-sionin a Icgiiimate way, 
xhoukl ni>t be lessened to u«, and that wc should not be cun 
‘•idered nr declared to bc J priori rough, void nf moral feeling, 
and baibari ms standing almost on the threshold of crime. 'I he 
evnlencc that nmril earnestness is failing in modern mediLol 
cirdC' IS nnwliere afloided The reproach that Christianity is 
imperilled by vivi^eclitm is worlhy nf Abdera. ITie ns^eitinn 
that the niedn youth arc inevitably " lirut.alistd ” by dissectiun 
and vivi eciiunn, as luua], snatched from the air; as it is also a 
caJuinny that the vivisecting tiachers have mflcicd injury to their 
moraluy 

At least however there !>? no ground to fear for science it'.elf. 
To It IS applicable what Racon said of the sun *' FaUtia ct 
cloatas ingreditur, neque I amen poUuitnr.” 


SOCIETIES AND ACADEMIES 

VAKm 

Academy of Sciences, August r, — M, Jamin in the chair, — 
TTie bdlowing pafTcrs were rrail — On the formation of tnila of 
comets (-ecoiid ojte), by M Faye Ifcrschcl, Arago, Delaunay, 
and oihcr astronouier'i did not thoroughly study the tails of 
cimets, but Newtuii had already given a quite sufficitut explana- 
tion of the phrnumena The tail is nothing else - he mainmini d 
— than the result of a C Jiitiniial emissiun nf molemlcs from the 
head of the comet Ft is vtry much llk& the tail of smoke 
emitted by a running locomotive, iLh outer end being lust in 
space, and the inner one continually reoeiving a new suppjv 
of mnlecuJca, M. Roche, who has made the necensary caf- 
culatioDs, taking account of the repulsive force M, Faye ad 
voco^es, hu worked out all those Ehapefi of LhIh which we 
wilneas in reality — On the equivalence of quadratic furms, by 
M Jordan — On a modification of the electric lamp, by M Jamui, 
being the result of observations on the electric light m vacuumj 
and in d>i5cd vessels containing various gases, — On the per- 
chlonc acids, by M. Uertbelot ^On the travels of Moncatch-Ap^, 
by M Quatrefages This Amencan Indian undertook a juumey 
to the north western coasts of America at the begiiuiii^ of lost 


century, in Search of the origin of his race ; whilst on thii coast 
he learned and witne^'^cd that it was viaited every year by white 
men with long black beards, and M Quatreftra provei tint 
these men were originally from the Loo thoo idand^ — On the 
first meteorological, topographical, and hydromphlcal observa- 
tions at the future Panama canal, by M de Leasept. Several 
iD.'ips of the const are prepared, and a meteorological station m 
opened at Colon. — On the application of electromotive power and 
of M. Plani(£'*i secondary piles to the direction of aerodsts, by 
M, TiBsandier In an aerostat which has a volume of 3 flC0 
litres 3*50111. long, with a diameter of I'^om., and can 
raise a weight of 3 k ilogrunmeh, having a Siemens machine 
which weichs 220 grammes, and a secondary couple of 1300 
grammes, the propuhxirv helix makes su and a half revolutions 
per second, and the balloon acquires a speed of i metre per 
'.cennd for fnity minutes. The small Siemens machine, with 
three elements, produces the work of i kLlogrammetre, — The 
elements of comet r of 1881 (Schabcrle), by M HJgound.'iii, as 
deduced from observations at Vienna on July iB, and at Fans 
on July 23 and 28 its brightncs;:, which is still increasing, will 
be on August 23 seventeen times ns much as it was on July 18. 

- — Spcclro copital obsei vation*. on the comets d and i, 1881, by 
MM 1 hollnii and 'I'accbini — (In the lengths of Epertral bands 
given by compounds of carbon, by M. IhoHon — On the con 
stitulionof Loinels, by M Piazmowski. — On the theory of tnllncar 
forms, by M. Lc I'aigc — On ihe influence of prcssuiL on di'-socia- 
tion, by M I emoine — On the heat uf formation of explosives, 
by MM Sarrau and Vicille — On oxycvanidcs of lead, cadmium, 
and inmuj V, by M )oannis — On the bent of comlnistion nf 
hcpl iiie .ind of hexahydrotulucne, by M, Lougumme — Third 
note on (he magnesia indu try, by M Schlosing.-' A contriba- 
iiun to the >‘ludy of the Iran^misision of lubcn.ulosi'*, by M, 
Tous'^nln( The juices of animnls which have had tuberculoflU 
transmit ibe disci^c with very great ense, even when sulimltted 
to a high icmperaiure, but especially when employed uncooked, 
— On rhe injcuion of the virus of rabies mto the circulation, by 
M Gnltier It vcem> to pri vent iiifeLlinn — On hcmcrAlopiA and 
un ihe fiuiciiona ol the visual juirple, by M Faiinaiid. — On thr 
applications of clcctrumolgr-, by M Trouvrf. 

VlKNNA 

Imperial Academy of Beimcei, July 21 — L. T FMiifer 
in the chair — A Knllett, on the derived noted an aod- 

allmnuns ami alkaline albuminate^ — Dr btnr, on the Silarion 
floiaof the H-/rj stratum in Bohemia — S lustgortcn, on an 
eihyl nitrate fn<mpd by thenction of nitric acid on glycogen — 
Lmst Lrchcr, on ihe 'peciral distribution of radiant lieat — Dr 
T. Kessel, on the function of the external ear in relation to the 
spflce-pcrcvjiiioii —On the difference of mtenhity of n linear-pro- 
flULtnl ‘•oiimi in different directions, by the same — F. Possek, on 
the prodiicts cf condensation of inohutyl aldehyde — /d. H. 
Skraup, on quinine and qiunidine — <Nute on some quinine com* 
pniindjj, by ihr same — Prof, hreiind, on the formarion and 
preparation of Irimethene alcohol from glycerine — Prelimimry 
note on trimeihriie, by the same — H Wcidel, on a compound 
Isomeric tn a-sulphncinchnniiiic aetd — G. Goldschmidt, onmono- 
And dinitrcjpyrene and amidopyreiie. — E Wei-a, a communica- 
tion on ibe third comrt of the yrar 1881 (iRSlc), discovered fay 
Schaberie at Ann Arbor (Michigan) — T Wnehner, report on 
his olinervatinns of the cortfaqitake phenomena in Croatia in the 
year 1880, 
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TJ^£ CENTRAL AFRICAN LANES 

To thi Central African Lakes and Back The Narra- 
tive of the Royal Geographical Soaety 5 East African 
Expedition^ 1878-80. By Joseph Thomson^ F.R.G 5 . 
Two vols. (London . Sampson Low and Co . 1881.) 

O UR readers must be familiar with the leading features 
of the remarkable Expedition which set out at the 
end of 1878 under the leadership of Mr Keith Johnston^ 
and returned in 1880 under that of Mr. Joseph Ihomson. 
We have already told the story of the Expedition pretty 
fiilly^ and Mr. Thomson himself described in those pages 
the main points in the geology of the Expedition which he 
traversed. Mr. Thomson was a very young and inexpe- 
rienced man when, by the sad death of his accomplished 
chiefi the command of the Expedition devolved uponhinii 
just after it had got over the initial difficulties of the 
coast region and entered on the great tableland which 
occupies the greater part of the African area. Mr. 
Thomson showed himself at once equal to the emergency, 
and succeeded in winning a reputation that is likely to 
prove fruitful of good results both for himself and for 
African geology He has been equally successful in 
telling the story of his journey He writes in quiet and 
simple, but effective, style, his pages arc full of incident 
and information of great interest, and he has a sense of 
humour and a love of fun which are not only of service 
to him under trying conditions, but which render his 
book light and pleasant reading After seasoning them- 
selves by a little trip to Usatnbarra, Messrs, Johnston and 
Thomson (the latter geologist to the Expedition), at the 
head of 1 5(> men, loft Dar-es-Salaam in May, 1879, for the 
north end of Lake Nyassa. A month later Mr Johnston 
died at Behobcho, to the north of the Rufiji, just when the 
mountains that bound the plateau had been reached, through 
the usual diihcul ties attending African travel, partly arising 
from the nature of the country, partly from the natives, 
and partly from the men who formed the Expedition ; but 
Mr. Thomson overcame them all with more than usual 
tact, and with unprecedented success. After a short rest 
at Lake Nyassa the route was resumed over the pre- 
viously untraversed country between Nyassa and the 
south end of Lake Tanganyika. Leaving most of his 
men here, Mr. Thomson, with a small contingent, pro- 
ceeded up the rugged west side of the lake to the famous 
river, about whose course Messrs. Cameron and Stanley 
gave such inconsistent accounts— the Lukuga. Mr. 
Thomson's observations on this nver are of great value 
in connection with African hydrography. He found that 
Cameron and Stanley were both right, At Cameron's 
visit, what little current existed was towards the lake; 
Stanley, later on, found a distinct current setting 
from the lake, and prophesied that in a short time the 
barrier of vegetation across the river not far from its 
mouth would be carried away, and^the Lukuga would 
carry the waters of Tanganyika in a full stream to the 
Lualaba-Congo j And this, Mr. Thomson found, had 
actually come to pass ; he saw the Lukuga as a broad, 
swift effluent from Lake Tanganyika. When, however, 
be returned two months later, he found that the strength 
VoL. XXIV.— No. 616 


of the current had considerably decreased, as had also 
the volume of the river Mr, Thomson discusses the in- 
teresting problem of the Tanganyika at some length, and 
with great intelligence, as well as with the knowledge of 
a trained and practical geologist He refers to the facts 
observed by previous travellers as well as himself, as to 
the rise and fall of the level of the lake, the hydro- 
graphy of the neighbouring country, Sec , and concludes 
as follows . — 

“ With these facts before us the neccs'^ity of Tanganyika 
having a regular outlet is not so apparent as it seems to 
have been to Cameron. Neither need we, like Stanley, 
invoke the aid of great convulsions to account for the in- 
terruption or intcrmittency of the outflow. The pheno- 
mena are sufficiently accounted for by the facts I have 
enumerated, viz (first), that since tl e Arabs settled at 
Ujiji till within the last five years there has been no 
very marked rise in the level of the lake , (second), that 
the rapid rise of the lake after that time was due to un* 
usually wet seasons ; (third), that the normal rainfall is 
less than fifty inches in the year ; (fourth), that Tangan- 
yika drains a remarkably small area of land, and h.is only 
a few insignificant nvers, torrents, and streams falling 
into It, and (fifth), that the volume of water passing out 
by the Lukuga 15 diminishing so rapidly as to be markedly 
noticeable in two months, even in the course of the rainy 
season, so that quite possibly the next traveller may arnve 
to find little or no water leaving the lake. These con- 
siderations, then, as well as all my inquiries and observa- 
tions, lead me to conclude (first), that under normal cir- 
cumstances the rainfall and evaporation nearly balance 
each other; (second), that many years ago a senes of 
unusually dry seasons reduced the level of tne lake below 
that of its outlet , (third), that it remained sufficiently 
long without circulation to become charged with salts, 
which have given the water a markedly peculiar and un- 
pleasant taste, unlike that of ordinary fresh water, and 
also an exceptional power of corroding metal and leather ; 
(Fourth), that unusually wet seasons set in some five or 
SIX years ago, raising the level of the lake ; (fifth), that it 
rose above its normal level, owing to the formation of a 
barrier in the bed of the Lukuga by rapid vegetable 
growth, and the depositing of alluvium by the small 
streams descending from the slopes on either side , and 
(sixth), that the lake having once overflowed the barrier, 
soon removed it entirely, thus regaining its oiigmai 
channel and level ” 

I After a short stay with the hospitable and intelligent 
I missionaries at Mtowa, to the north of the Lukuga outlet, 

I and paying a visit to Ujiji, Mr. Thomson set out to make 
his way back through terrible Urua, where Cameron suf- 
fered 50 much. Here he had to undergo the worst recep- 
tion he met with during his uhole journey , every pos- 
sible obstacle was placed m his way, every opportunity 
was taken to insult him .and steal his goods, even the 
very blanket from beneath him when asleep ; and it was 
only by the greatest sclf-iestraint and tact that fighting 
WAS avoided and he and his men escaped with their lives. 
This they uere only too glad to do, just before they 
reached the goal of the expedition, the iivcr Lukuga. 
Returning to Mtowa, a passage was obtained m Mr. 
Hore's boat to the south end of the lake. Here Mr. 
Thomson picked up his men and set out on the return 
journey. He had intended to go east through Usanga 
ahd by the upper waters of the Rufiji, but as the natives 
were at war this would have been dangerous. So he 
went north by the east side of Tanganyika, taking occa- 
sion to have a good look at the mysterious Lake Hikwa^ 
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which he re-named Lake Leopold. Mr. Thomson did 
not succeed in reaching the actual shores of the 
lake. 

''The point where we halted was upwards of 7000 feet 
above the sea, and from the fact that the River Mkafu, 
which flows into the lake, is only about 3000 feet, at 
a distance of sixty miles north, 1 infer that Lake Hikwa 
IS not far from being on a level with Tanganyika. So 
steeply do the mountains descend, that from the place 
where we halted we could almost throw stones into the 
lake , only we lost sight of them before they reached the 
ground. The ^neraJ altitude of the surrounding ranges 
must be quite 0000 to 9000 feet, and they extend in a quite 
unbroken line all round At the north end I calculate 
the breadth of the lake at about twelve miles Further 
south the breadth varies from fifteen to twenty miles 
Longitudinally it lies north -north -east and south-south- 
west. Its length, from native report and from my proxi- 
mity to It in passing between Nyassa and Tanganyika, I 
conclude to be certainly not less than sixty miles, probably 
seventy. Between the mountains and the shores there 
lies a narrow dark green strip of smooth land, apparently 
representing a once higher level. On this there are many 
villages, and the ground is highly cultivated. At the 
north end, as I have already stated this strip broadens 
out into a marshy expanse, formed doubtless by the 
detritus of the River Mkafu.’' 

Although the waters are almost certainly fresh, yet the 
lake seems to have no outlet Without accident or 
obstacle to speak of, the Expedition, proceeding by 
Unyamyembe, reached Zanzibar, not much more tlian 
a year after it set out from Behobeho Mr. Thomson, 
with good reason, congratulates himself that he never 
needed to fire a shot either in offence or defence, and 
that, besides the loss of Mr Johnston, he left only one 
man behind him. 

The Expedition is in many ways one of the most suc- 
cessful that ever entered Africa. Not only was it con- 
ducted with unusual efficiency, not only were the chiefs 
and people, with few exceptions, friendly throughout, but 
for the first time we have obtained trustworthy observa- 
tions on the geology of the great lake region of Central 
Africa. The main conclusions reached by Mr Thomson 
have already been described by himself m these pages. 
But he did not confine himself to geology He gives us a 
fair idea of the general character of the country traversed. 
Its mineral, vegetable, and animal productions, the cha- 
racteristics and habits of the people, the nature of the 
work being done by missionaries, and the capacities of 
the country for industrial development On the last point 
his views are far from being sanguine. He maintains 
that the resources of Central Africa have been greatly 
exaggerated, especially as to its minerals. We are in- 
clined to think that on this point he has taken much 
too gloomy a view, and that, whatever may be the case 
with the region actually visited by him, there certainly 
appears to exist, in the districts traversed by Cameron, 
Livingstone, and more recently by Major Serpa Pinto, 
stores of iron and copper that may at a future time be 
turned to great industrial account. Young as Mr Thom- 
remarks on missionary work to 
those whom^^StI"°“‘ concerns ; and we Uust 

that his severe evidently just, criticisms on the con- 
duct of the var^ expedition! in Africa will 

receive the attentiS ^ management 


of the International African Association. In the Appen- 
dices are given notes on the natural history collections, 
and Mr Thomson discusses the geology in detail, sug- 
gests that at one period the whole of the lake region of 
Central Africa must have been covered by the sea, the 
basin of Tanganyika, however, having been formed sub- 
sequently by a great fault or narrow depression of great 
though unknown depth. 

Prefixed to the volumes are portraits of Mr. Johnston 
and Mr. Thomson, and appended a route map and an 
interesting geological chart 


< 967 ? BOO AT SHELF 

Marine Alga of New England and the Adjacent Coast 
By Dr. W J Farlow. (Washington, 1881.) 

This valuable essay on the “ Manne Alge of New 
England" is a reprint from the United States Fish 
Commission Report for 1879. It includes a list of all the 
species of sca-weeds, with the exception of the diatoms, 
which are known to occur on the coast of the United States, 
from New Jersey to Eastport, Me Prof Farlow gives m 
a compact and more or less popular form a description of 
the various orders and species, and he adds a short 
account of the general structure and classification of sea- 
weeds, so that all persons frequenting the coast of New 
England arc thus furnished with a handy and compact 
manual of the subject The fifteen excellent plates drawn 
by J H. Blake and W. G. Farlow deserve a special 
notice, as they give details of structure which will enable 
the text to be understood by an intelligent student. 

Since the appearance (1852-57) of Harvey's classic 
work on the North American Algae, but few species 
have been added to the Flora. This is not perhaps so 
surprising as regards the Floridex or Fucoids, to which 
Harvey paid so much attention ; but as regards the uni- 
cellular or simple filamentous forms it is a cause of sur- 
prise, for Harvey never paid minute attention to these ; 
and it may in part be accounted for that collections do 
not seem to have been made along the coast in spring. 
Prof. Farlow gives a most interesting sketch of the geo* 
graphical distribution of the species met with. Cape Cod 
IS, ab was known to Harvey, the dividing line between a 
marked northern and southern flora, and subsequent 
observation shows that on the one hand the flora north of 
the Cape is more decidedly arctic than he supposed, 
and that on the other hand that south of the Cape 
is more decidedly that of warm seas A good share 
of the commoner species are also natives of Great 
Britain, another large share are Scandinavian ; but while 
this is the case the marine flora is also marked by the com- 

E lete absence of many common British species. No mem- 
ers of the order Dictyotaces are to be found ; no species 
of Cutleria or Tilopteris are to be met with. The species 
of Nitophvllum may be said to be wanting. That com- 
monest or our red sca-wceds, Plocamium cocctneum, is 
known as native by only one doubtful case. Fucus 
canahculatuSf Himantkaha hrea are quite wanting. 
The nearly ubiquitous Codium iomeniosum has not yet 
been found. Fucus serratus is very rare, having only 
one locality^ recorded for it in the United States and one 
in Nova Scotia Gelidium comeum^ abundant in almost 
all parts of the world, is only occasionally found in New 
England, and then only in the starved form known as 
( 7 . ennale. 

Prefixed to the orders and genera will be found carefully- 
written ^agnoses, and an artificial key to the genera is 
also added. The notes in smaller ty^ which are given 
under the species often contain most valuable entieal 
information, which will command the attention of all 
phycologists. To the critical students of our native 



August i8, i88i] 


NATURE 


355 


species of algee this little manual of the New England 
species will prove a most welcome volume. They will 
find in the chapter on the structure and classification 
facts that were not known in Harvey’s day, and which, 
here collected for them within a brier space, they would 
otherwise have to search for in the writings of Thurct, 
Bomet, Janczweski, Rostefin^i, Pnngsheim, or Reinke. 

The Berries and Heaths of Rannock. (London : G. Bell 
and .Sons, j88i.) 

The berry-bearing plants here described and delineated 
are eight, viz Vdccimum oxycoccos, V. Myrtillus, V 
uli^nosumy V, vths Idaa^ Arctostaphylos uva~urst^ A 
alpina^ Empetrum nigrum^ and Rubus chatn(etnorus^ all 
of which do not, stncLly speaking, come within the geo- 
graphical limitation of the title-page. The heaths arc 
three only in number, viz. the common Ertca cinerea and 
Teirahx^ and Calluna vulgaris^ to which are added two 
other nearly allied species not actually found within the 
district, Andromeda poltfoha and Loiscleuna {Azalea) 
procumbeus. In the letterpress it is not to be expected 
that anything new could be added to what is already 
known about these plants ; but in an appendix is given a 
list of the Gaelic names of the various species supplied by 
the editor of the Scottish Naturalist, The coloured 
plates are exceedingly good and characteristic ; but surely 
It should have been stated that they are taken from 
Sowerbjr's “English Botany.” The volume is a pretty 
one to lie on the drawing-room table. A. W. B. 

Lehrhuch der Mtnernlogie. Von Dr G. Tschermak- I. 

Liefening. (Wien Alfied Hblder, i88i.) 

It is with great pleasure that we have received this in- 
stalment of Prof Tsebermak's work, and also burnt from 
the publisher's introductory note that the rest of the book 
may be expected during the course of a year The work 
IS sketched somewhat on the lines of Neumann's well- 
known “ Elemente der Mineralogie,” but follows Miller's 
Mineralogy in the wider scope given to mineral physics. 
The present number is introductory, and treats of descrip- 
tive crystallographyi crystal- structure, general mineral 
physics, and includes a considerable portion of mineral 
optics. In the crystallography the Millerian notation and 
the stereographic projection are employed, and the systems 
are developed from the principle of symmetry in a clear 
and simple manner. Prof Tschermak has adopted the 
four-plane axial system in the rbombohcdral system, 
which is sometimes designated the Bravais-Miller system. 
Possibly this may appear to non-mathematical students 
simpler, and may to a certain extent be more easily 
mastered, but we feel sure that in its practical application 
to crystallographic problems it does not possess either 
the elegance' or conciseness of the three- plane axial 
system selected by Prof, Miller. We feel also that it is 
most unfair to Prof. Miller's memory to attach his name, 
even m a double-barrelled way, to a system which he 
steadily refused to adopt The theories and facts of twin 
and mimetic crystals are carefully expounded These con- 
stitute a branch of mineralogy whicn has become of the 
utmost importance since the application of the microscope 
in the investigation of the optic properties of minerals. 
Other sections, which are especially good, are those on 
mineral inclusions, on the hardness and etching of crystal 
faces. These contain a large amount of information which 
IS rarely to be found except by a laborious search through 
scientific periodicals. The book is divided into sections, 
each dealing with its separate subject, and at the end of 
each section is a list of the more Important literature of 
the subject. The work so far is excellent, and if, as we 
have every reason to expect, it be earned through in an 
equally satisfactory manner, we shall possess a text-book 
in keeping with the reputation of its author and worthy of 
the ichool to which he belongs. W. J. Lewis 


LETTERS TO THE EDITOR 

[The Ediior doa not hold hxmstlf respon stile for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the write? s of rejected manusiripts. 
No notue u taken of anonymous communuations 
[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on hxs ipace u so great 
that it u impossible othertvise to ensure the appearance even 
of communications containing interesting and ncvel facts.'] 

Panlzzi and the Royal Society 

The "Life of Fanizzi" byhi*? friend and colleague, Mr. Louia 
Fagan, ^ ii marked by a tone of indi'icnminate adulation which 
disfigures many specimens of modem biography. The hero is 
perfect, nnd they who think otherwise are dismissed with words 
of contempt, or are admonished to go and meditate on their 
wicked ways and then return m repentant mood to the commu- 
nity of hero- worshippers 

In the Royal Society's treatment of Panizzi, Mr. Fagan en- 
deavours to justify another example of the wolf and the lamb, 
although iL must be owned that in the pamphlets ° from which 
the biographer quotes, the lamb's blcatings are sufficiently ener- 
getic to lead to Ihc conclusion that he thought^ himself a match 
for the wicked wolf. 

Mr Fagan thinks it important "that Panizzi’s stormy connec- 
tion with the Royal Society should be fairly and rniparl lolly " 
^latcd , although how this can be done without hearing both 
sides he forgets to say , and yet he professes to give “ ihc proper 
elucidation of the facts,” “the whole circumstances of the cose 
thoroughly weighed and dwelt upon”, how successfully he 
opposed “the force with which it was attempted to crush the 
evidence of his superior talent” (vnl. i. p 119), nnd although 
“thwarted and impeded at every step, Fani^zi nt last suc- 
ceeded in once again proving that right can contend successfully 
with might ” (vol. 1 p 130) 

The reader will gam a very lop-hided idea of this quarrel if he 
trust to Mr Fagan’s account alone , and as m the renews of 
this book no one has attempted to ascertain the irnth of the 
matter (which indeed could not be done without access to the 
Royal Society’s papers), I venture, as a member of the present 
Library Committee, to state ihe case from the other side, being 
nslurally anmous to sustain the reputation, so unjustly as'^ailed, 
of a former commiitee w'hich contained the honoured names of 
Baily, Beaufort, Children, Greenough, I.ubbock, Murchison, 
Peacock, Rogel, and others ® 

1'o make a long story short, it is biifiicient to state that about 
the year 1832 the Royal Society wn.bcd 'o bring out a complete 
catalogue of the books, &c , in its library As a preliminary 
step, a list of the mathematical books wa.s compiled and set up 
in type as a specimen of the kind of work required. In the 
wolds of a Council minute, the sheets w'ere “not designed for 
publication,” they being “in a very rough and unfinished state ” 

In October, 1832, Dr Roget meeting Mr. Panizzi at dinner, 
informed him of tlic Society's intentinn, and requested him to 
look over and revise the sheets in question, together with others 
that might afterwards be forthcoming, This was agreed to, and 
the first sheds were form aided to Panizii, who found so many 
errors in them that, os he informed Dr Roget, “although I 
would never attempt t(' correct what had been already done, I 
was ready to undertake a new compilation.” 

Accordingly on October 16, 1832, the Library Committee 
resolved to recommend the Council that Mr. Panizzi be en- 
gaged to moke a new catalogue according to the mode to be 
agreed upon by the Committee, he to be paid 30/ for every 
thousand titles, the whole remuneration, however, not to exceed 
500/. 

• " The Life of Sir Anthony Panirri, K C B *' By Lnuii Fegaii Two 
voli , Bvo, iBBo 

” " A Letter lo H R H ihr President nf the Koynl Society, on the New 
Caldogiie of the Lihr^iry of thnt TiHiiuiinin n^w m the Prcis ” Pp 56 and 
3 Signed A Pent 111, and dated Janiiiry :?8. 1B17 'ihe Inst three pagei 
contain a pesticript lelter to ihc PrcBident, J-ited November 4, 1837, 
end a noie in which it is lUied thet the pamphlet was not put inle circula- 
tion until the litter date, in order that H K H might have an opportunity 
of replying to it 

The Prciident, not hnvii» availed hunirlf of thii; opportunity, the second 
pamphlet was put forth It 11 rniuled ” Obacrvaiions on the Addreu ^ the 
Pre<>ideDi, nnd on the St iiemeni b) (he Council to ihe Fellows of the Royal 
SoLiciy reipecung Mr L'nmisi, read at the general meeting, November 30, 
1B17 Pp a4 Dal cd December aa, I B 37 

J Strictly speaking there were three committees namely, one for the 
catalogue, a lecond for the library, and a third fjr dendmg in doublAil caiM 
uhder what dtviuon a book (.huuld be placed m the new catalegue, 
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Paiilzzi agreed to theae terms, and offered *'to ^^ait on the 
Cojnmiitec, u sqoq convenient to them, to settle the manner 
in which they wi.Nh the work to be executed.'’ 

Now the whole gUt of this tjuirrel cojulsts In this, that the 
Librjiry Cotomittee naturally wished to control Mr. Famzzi in 
hit mode of executing the work, while he refuicd to be con 
trolled or interfered with in any manner. He even regarded 
ai personal eneimei alt those who allcinpled so to mterfere. He 
fancied that every one who differed from him was actuated by a 
sense of pef'ional di'ihke When he refused Dr. Raget\ request 
to revise the sheets of the Catalogue, he says (p 6) . "1 had no 
idea when 1 so candidly expressed my opinion tliat I was making 
a powerful anl unrelenting enemy m one of the most influenti^ 
officeni of the Royal Society." At p 51 he says • **so gratuitous 
oa insuU w'ould never have been olljwed hod not Mr. Baily filled 
tbe chair at that meeting ” And again (p. 0 , '*My btateoienb 
wiU be received with derision by those wIid know that they may 
be unjust wiili impunity.” At p. iS he charges the Committee 
with "indebc.ite conduct," at p. 22 with " abiiurditT,” at p. 25 
ouch Ihingb were done “ purposely to annoy me ; and again, 
**No sujgc^iion of mine would ever l>e attended to by the 
CouhlIL" At p a6 his work was regarded with " a mihgnant 
eye , " at p 2S The annoyance was incessant," ** mj'unaus and 
unjust at p, 33, ^"treating me as if 1 were their servant,” 
"unwarrantable liberty;'' p, 38, "unjustly interfered with.,” 
p. 41, "Insulted with on order of submitting my work to 
revision, . 1 shall never onsent for any one, ba he nho he 

may, to make any alteratuiis in it,” And when, on June 24, 
j8j6, he was requested to attend the Libraiy Coinmittee on the 
following Monday at 4 p.m., he declined on the ground that 
" when 1 attended before I was not so well satish^ with my 
position as to wish to be m it again.” At p. 54, when clamour- 
mg for payment of an unascertained balance which he daimed, 
ht charges the Council with not meaning "to pay it unless they 
be compelled to it . . Possibly there is some Legal means of 
abtainiiig redress , but la a countiy like thi» justice is, not a 
luxury far a pior man to induli^ m , and the Council, having at 
their disposal the fundii of the Koyai Society, can amu^c them 
snivel wiUmut personal trouble or loss with a law-suit which I 
have not the meanh of luittaiiiuig.” Will it be believed, m the 
face af ^uch language as tins that Fanizzi had already been paid 
sum of 4501L, and hia whole rcinunerntiou wah not (0 exceed 
Sopf. 

In hill second pamphlet (p, 18), after charging the Council 
with not meaning to act fairly, he hurls at it his " un mixed 
disgiul and contempt.” 13 ut 1 cannot help thinking that these 
vigorous epithets would have been more appropriate had they 
travelled the other way. 

When requested to return the printer's revises, and he refused 
on tbe ground that they were his own properly, together with 
the key of a drawer in one of the Royal Society^s rooms, and he 
also refused, what wonder that, after so long a contest with this 
cantankerous man, the Couned should have resolved on July 14, 

a , " that Mr Fanizzi be no longer employed in the formation 
e Catalogue.” 

The reader may well exclaim by this time, What is all thib 
hubbub about? Simply this . Mr, Fanlzu insisted on adding to 
some of the items of the Catalogue original comments of bis 
own, to which the Library Committee justly objected as com- 
mitting the Society to opinions of doubtful value, Panizzi 
oUached the greatest importance to these notes and comments, 
"Tbe Committee, far from objectuig to them, ought to have 
been thankful that 1 had taken the trouble of introducing them ” 
(p^ 3O f he proceeds to quote specimens illustrative of this 
port of his work. For example, he says . " To the * Mcmoirei ’ 
of Charnii:rcg on the observations of the longitude, T added this 
note ' ' All the author's addition'^ and corrections Gainfully put in 
by J B.' This note is on the title-page of this copy, and the 
volume^ii interspersed with alterations m manuscript. I sup 
pose J B to mean lames Bradley." Later on in the same page 
ne odds ; " The author's addition^ IF pat in by Bradley, are, of 
course, of much more value ttuiD if vnlicn by any other J. D,” 
Now the book in aneation if only a single M^moiro of De 
Chanii^rcs, not a collection of "Memoires,” os described by 
Funlzzi, Moreover, there are five reasons why the additions 
ud corroctions could not have bean weiUeA m by Dr. Bcodlcy. 

I He died five years before the memoir by Dr Charnleres 
was rablushcd. Thu may well excuse the other four rcoeons, 
hut uioy ue curious u luuitTuUnff the ctrelessnesp of a nmn 
who woe QOBvlnced of hk owe iuhllibiUty. 
a. The wnting of the anonymous J. fi, fi small and neat • that 


of Bradley largi and awkward. The Royal Society hod In tttf 
possession minuicnptB of Brodl^ and hU hignature, whioh could 
be seen by merely asking the assistant- secretary for them, and yet 
Fanizzi did not submit toe writing of J. B. to this slniple teat. 

3. Bradley was not in the habit of writing in his books, 

4. The fio -called "additions and corrections” ore simply tha 
corrigenda collected into eight pagcb at the end of the book, and 
tran>.rerrcd in MSS to the text, a fidgety piece of work, not 
likely to be undertaken by bo buy^ a man as Bradley. 

5 At tbe end of the book J B drop^ his Incogmto and 
appears as y B^vts, a fact overlooked by Fanizzi 

Other similar examples might be given, and indeed wore 
submitted to the Fellows of the Royal Society at the time, in 
order to justify the resolution of the Library Cpmoiittee "that 
all comments or notes expre:> 5 ing matters of opinion on the 
articles in the catalogue be omitted ” ; but the statement of them 
would occupy too much space, deaUng as they do with details 
which unless given in full would not be undcritood, 

Mr Fanizzi was undoubtedly a vigorous devermonj bnt In 
the matter of books, he, unfortunately for hn own reputation, 
a<ipired to universal knowledge which betungb to no oue. The 
gold of a universolLst is apt to shrink down into dross when 
tested m the crucible of a bpscialiit Hiving occasion to con- 
sult a book by Gay-Lussac, and n it finding it in the Catalogue 
of the British Museum Librorr, tJie attendant requested me t# 
write the name and title on a slip and show it to Mr, Pamul. 
No sooner hod he glanced at the slip than he exclaimed "Ah I 
you have mode a mistake it is Guy Luuac 1 ” This readiness 
on all occasions to say something apparently to the purpose^ 
may impress subordinates with a sense of power on the part of 
their chief, but to tell a chemist that Gay-L^s^flc ii Guy-Lnssac 
would be much the same as teUmg him that potash and soda ore 
identical compounds C. Tomlinson 

Highgatc, N , August 2 

The Oldest Fossil Insects 

In a paper on "The Devonian Inaeci^s of New Brunswick” 
{BhI/ Mtts. Compar Zoolo^^ 1881, vol, vlIL No. I4) I have 
drawn attention to the fact that a fern on the same slab with 
FUtephemera was delcrminod m 1S68 by Prof Geiniti os Ptco 
pUaru plumcsa^ sad. therefore the slab considered by him as 
beionglug to the CorbouifcrguB. I believed that hare ui impor- 
tant gap was BtiU to be filled, immaly, the reliable determination 
of the ft^rn, which is not mentioned iu Mr. S. H. Sciidder's mono- 
graph, nor in Frmcipol Dawson’s note on the geological relation 
of those i.isect'-i, which closes Mr, Scudder's paper. 

A mper by Mr. Dawson (Canad, Naturalist^ 1 88 1, vol. x, 
No 2) is intended to fill this gap. The fern is after the study 
of the onginal specimen determined as Pecopteris strrulaia^ 
and said to be a common smies in thoi^e beds. IF 1 am not 
entirely mistaken it will be difficult to agree with Mr, Dawson's 
opinion (/,c. p. 2) " that doubts and suinicionii thus cost on 
work carefully and exbau'^tively done should not senoaaly affect 
the minds of naturalists,” as it happens that m his work of 1880 
this common species 11 not quoted at all among the plants found 
in those beds, except in a note (p. 41) stating that in the beds 6 
to 8 three or four other sped^ occur, among them prohMy 
P. serrulata^ Mr. Dawson quotes For the species the figures 
207 to 209 m hiB Report of 1870, but 1 confess to be uoame to 
recognise the Flatephcmera fern m those figures. 

Prof. O. Heer has kindly drawn my atiention to his "Flora 
Fossilis Arctica of Bear Idond, Spitzbergen, 1871." He has 
mven (pp 14, 15) a detailed review of the fossil plants from St. 
John's, New Brunswick, and, as he still believes, has proven that 
those layers do not belong to the Devonian but to the Una 
stage of the Lower Cirbonlferoas 'Fhis important and dabo- 
rate statement is disposed of by Mr Dawson, os for os I know, 
only in lui report, 1873, p. 8, in the following words 1^" The 
so-called Uria stage of Heer includey this (Lower Carboniferous), 
but ho has united U with Dovomon beds, so that the name cannot 
bo used except for the local development of the»e beds at Bear 
lalood,” 

It k true that Mr. Pawson» ia tho supplement to the third 
edition of the "Acadian Geolq^,” 187S, p. 72, has tried to 
explain the different opinion of l^of. by the eoriler intro- 
duction of the Polxosioic dora in American fbrmationii Bnt 
this feet, known by eveiy one, end nF course by Prof. Hoov, is 
not eonsldered by nlm to be a mAdeBt objection to the etota- 
ments given in the "Flora of Boor lalandw" 

The paper of Prof. Heer states carefully and exhaustively the 
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flMti whiok Induced him to consider those h^cn at St, John’s ns 
belonging to the Lower CirbonUeroiu. 'Thererore naturalists 
will Bcaroely ame that such a faUtement, made by a prominent 
and aclcoowl^fed authority, can be canceled by a simple nega- 
tion not supported by facta. Till this is done in & reliable 
manner, those oldest in<^ects will have to be comidered as 
belonging to the Lower Carboniferous, 

Cambndge, Mas"., July 25 H, A, Hagbn 


The True Coefficient of Mortality 

The very interesting and suggestive lecture of Aleaonder 
Buchan on "'The Weather and Health of London" (Nature, 
vol, xaiv, p, 143 ft seqj) reminds me of the propriety of calling 
the attention of writers on "vital statistics” to a point in rela- 
tion to the true method of dibcusslng the mortuary data. The 
specific point to which attention Is drawn is the neceavity of 
estimating the relative tendency to special diseases by comparing 
the number of deaths from the given cause with the number of 
perMini living at the ages embraced in the record . instead of 
making the comparison (as is usually done) with the total deaths 
from Oil causes, or v ilh the total number living at all ages, 

In like manner, in discussing the influence of age on the 
mortabty from any given disease, it is very common to prepare 
tables of the number of deaths at each age, and in some in- 
stances these numbers have been assumed to represent the 
relative tendency to the disease at different ages. It is scarcely 
necessary to say that this is a very serious error, for it must he 
borne in mind that the number of persons living at different ages 
1 b very unequal Indeed it is self-evident that the true co- 
efficient of mortality for any given disease at any given age is 
eapreased by the ratio of the number of deaths from the specified 
disease at the given age to the number of persons living at the 
bamejage ' or, as it may be otherwise indicated, the number of 
deaths from the given disease at the given age per 1000 persons 
living at the same .igc 

In illustrating this point 1 shall ^^elect cancer, because, 111 
relation tu (he mfiaence of age, it furnishes an extreme case, 
and thus affords a glaring instance of the fallacy of taking any 
bafeis of comparison other than the number of persons living at 
each age Tne mortuary records of the Department of Seine 
m France, during the eleven years, from 1830 to 1840 inclusive, 
furnish a total of 9118 deaths from cancer, 2163 malea and 6955 
females, llie following table relating to the mean amuiu 
mortality from this disease among females will illustrate this 
point : — 
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The foregoing table demonitratea the inaccuracy of the popu- 
lar impression that the tendency to cancer attains Its maxiniiim 
between the ages of 35 and 50 yean, "pie numbers in columns 
(3) and (4) might seem to rapport such an opinion ; but, as we 
have seen, thoFcin column (5) are evidently the true indices of 
the tendency to this diieaie at different agei ; and it will be 
obeerved that the mortally goes on steadily augmenting with 
each succeeding decade oT age up to 90 yean. The fact likely 
to be BMut strongly impresieif on the reader by the nnmben in 
(5) li the remarkable regularity of increue of the co- 


efficient of mortality for cancer with advancing bfe among 
femnlci after the age of 25 or 30 years. Between the ages 01 
25 and 75 the mortality increases iwarlv in arithmetical progres- 
sion as the age advancca in anthmetical progression, the averUM 
increment being about I '30 per 1000 living at each Pge for each 
decade. Assuming this to be the law of mortality From cancer 
among females, it admits of very bimple mathematical expres- 
sion. Thu««, let 

A = the age at which liability to cancer begins;. 

A’ = any age greater than A 

C = constant coefficient, variable according to country, state 
of civilisation, &c 

Then we have— Annual mortaluy per 1000 living atage 

(A' -A). 

In our tabic representing the mortality from cancer in Ihc 
department of the Seine from 1830 to l8aO inclusive, the value 
of A may be taken = 251 C = 0’13 « ncnce we have — An- 
nual mortality per looo living at age A’ = o 13 (A' - 25) Ihua 
by the formula the mortality at 55 — 3 90, and column (5) gives 
4 00 between 50 and 60 , at 75, formula = 6 50 , table = 6'49 
between 70 and So, 

The mortality from cancer seems to be vastly smaller m Eng- 
land lhan it IS in France, so that a less value must be given to 
the constant C The foregoing formiiln represents tlic law of 
increasing moilahty with advancing bfe in the simplest form, as 
4 function of the age. This extreme simplicity is prolmbly 
unique in the case of cancer, and seem*; to indiLale that age 11 
so far the controlling clement in the development of tins disease 
as to overpower all other causes. In the case of other di ca*es 
we cannot expect to escape the ncce'-sity of cmi loying those 
exponential functions in investigating their law's of mortality, 
which are essential when a multiplicity of cau’-C'^ aic in 
operation 

Many years ago the attention of the medical n^f^fcs^lon ill this 
country was called to the fact that the available mortuary data 
were not discussed in a manner which revealed the true value of 
the facts contained in the numbers ^ But there is leason to 
believe that Prof Francis A Walker, the inlelJigent superin- 
tendent of ihe rensuB of the United States fur 1880, will nol 
overlook this point w'ben he comes to the dipcussioii of the 
mortuary statistics which have been collected. 

Berkeley, Califoniw, July 7 John Lr Con te 

[Mr I.c Conte does not appear to have appiehendcd thepmn' 
discussed in (be lecture on "The Weather and Ileallh oj 
Ixmdon ” — that point m no part of the inquiry being lh( 
tendency to the discatc at diflcrert ages, but the manner or thi 
diilributinn of deatha in the case of each diiscast thiough ihi 
weekfl of ibc year, with the view of arriving at come kuuwledgi 
of the influence of seabon in determining that dislrihuliun Old] 
in one ca.se, viz., 111 diicuasing the rales of the mortality froU 
diarrhcea in ^ evcral large toisns, was a reference to jHipulalior 
required, and in that case ihe curves were draun, showing thi 
weekly rate of mortality per 1000 of tlic population of thi 
respective towns.— Alexander Bu('han ] 


Bisected Humble Bees 

I TOO have frequently observed humble bees lying dead or stu- 
)efied under lime-trees, sun-flower«, and some other plants, ano 
ince 1 raw a Stapfaylinus, commonly known as Black Cock tail, 
ir Devd's Coach^orse, nip a humble bee in two, and on pas^in^ 
hat way later 1 found (hat it had cleared out the honey-bag anc 
eft the two halves of the bee on the path, as deaenbed by youi 
ioirespondent, I have known boys catch humble bees and eal 
he honey in them ; and probably many other animalii have 
earned how to get at the sweet drop 
TVinity College, Cambridge Thos. McK. HugHES 

At yonr request for information on the alxive I beg to say 
hat I have observed both the flycatchers alluded to by yoiv 
lorreapondent, and also the htlle blue tit [Parus attack 

he humble bees m the manner described, to extract Ihe honey 
lAg. Tins attacking the bees is not, so far as my ciperienre 
pen, a general characteriMic of Ihese birda, and what should 
^ them to It occasionally I cannot asccrUiu, 

Exeter, August 15 Edward Parfitt 

■ ynU puen by ih* wntrr, ■niidtd "Slatiatical Researches on Cancer/^ 
';muthtmM§d audSnrg Jonru , new senes, vul u pp aJ 7 -s 9 a- 
^46. Also " Viiel StBtlsllcii.’' ilhucnted by ihe “ Laws of MoruUiT from 

iKw/rn. wl 1 » .7«-.90, »»««•*. «*7« (S-n rnneco) 
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I NOTICE the sanu pbeaomenon here, under the lycamere 
trees, when they are in bloaaom, which your correspondent Mr 
Maaheder observed recently under hu lime trees, namely, the 
heads and thoracic sezmeats of severed humble bees lying on the 
CTound, with legs and wings attached, slill retaining their vitality 
m some cases, but without any trace of the abdominal segments, 
for the sake of who^e contents, no doubt, the bees were 
destroyed. We have no fly-catchers here. I suspect the tom- 
tits, which are abundant in the vicinity of this wholesale aplcide, 
but 1 have no direct evidence of their guilt. R. V. D, 

Beragh, Co. Tyrone, August 15 


Migration of the Wagtail 

Apropos of recent leLterii on this subject in Nature, permit 
me to note that on uiy voyage out to the East Indies in the 
month of October, 1878, on board the Dutch mail ‘iteamer 
Cdebis, two wagtails alighted on the ship when not very 
far north of the equator (the ship’s coarse being then 
from Aden to Fadang m Sumatra) On observing them I 
pointed them out to a Dutch friend, who at once recognised 
them as Ktuikstails. They were rather lively, and did not appear 
to us to be fatigued , after staying with us for some days they 
took tlicir departure, but in wnat direction I had not the satis- 
faction of observing. 

Without afHrming posilivLly, I believe the species was the 
MotacxUa alba, Henry Forues 

Sumatra, June 


ITALIAN DEEP-SEA EXPLORATION IN THE 
ME DITERRANEAN 

A FTER some delay, beyond our control, the war- 
steamer of the Italian Royal Navy Washington^ 
Capt, G* D Magnanglii, R N , left Maddalena on the 2nd 
inst. on her thallassographic mission. Under the able 
direction of Capt. Magnaghi, two days were devoted to 
preliminary dredgings and trawl mgs in depths from 200 
to 1000 metres, principally for testing our apparatus, 
which works admirably On the 4th inst (yesterday after- 
noon) we did our first deep-sea dredging m 3000 metres \ 
the dredge came up empty, but I had the pleasure of secur- 
ing, attached to the hempen tangles, a magnificent spe- 
cimen of that strange blind Ciubtacean discovered by the 
Challenger the North Atlantic, and named Wtllemoisia 
leptodacfyla^ it is no doubt one of the most charactcnstic 
forms of the deep-sea fauna, and its discovery m the 
Mediterranean is of very great importance and interest, 
as all students of thalassography|wL]l be fully aware, after 
what Dr. Caroenter has written on the biological condi- 
tions of the deeper parts of that sea Our specimen of 
Willemtrsia is slightly smaller than the one dredged by 
the Challenger^ and figured in Sir WyviUe Thomson’s 
“ Atlantic," vol. 1 p 189 , but otherwise it dlfTers only in 
one or two minor details, which may be sexual differences, 
it was dredged off the west coast of Sardinia 

On account of a slight mishap with our engine we have 
anchored at Asmara for a couple of days, but shall at 
once resume our work Henry H. Giglioli 

Asmara, Sardinia, August 5 


KONIG^S WAVE-SIREN 

■pVERY musician is painfully familiar with the fact 
that two notes nearly, but not quite exactly, in unison 
with one another, produce, when sounded together, a 
throbbing sound commonly desenbed as the phenomenon 
of “ deatsP In the elementary theory of acoustics the 
cause of beats is shown to be the mutual inierference of 
the two vibrations, one sound interfenng with the other 
Md silencing it, when one set of waves is half a vibration 
bemnd the other. Just as at certain points on the earth’s 
surfiue there are no tides when a hign tide and a low tide 
commg from different seas meet, so there is no sound 
whra two sets of sound-waves meet in opposite phases. 
If the two notes differ just a little in pitch they will alter- 


nately reinforce and interfere with one another, and 
produce the throbbing sound of beats, the number of 
beats (or maxima of sound) per second being the same 
as the difference in the number of vibrations per second. 
If one tone makes m vibrations per second and the other 
n (a sbghtly smaller number, being a sliehtly flatter tone) 
there will he m — n beats per second heard. If this 
number be not more than 3 or 4 per second the beats can 
easily be counted. When they get as rapid as 12 or 14 
per second they come too fast to be counted, and are very 
harsh and grating They are most disagreeable at about 
33 per second , and if yet more rapid, arc heard as a harsh, 
disagreeable, rattling sound quite different from a true 
note. Imperfect octaves and imperfect twelfths likewise 
cause beats ; in fact there are beats heard for any imper- 
fectly tuned consonance m which the frequency of the 
higher note i| 2^ 3i 4i • • - or any integer number of 
times that of the lower 

But along with the disagreeable and throbbing pheno- 
menon of beats there arises another phenomenon when 
two notes not in unison witli one another are simultaneously 
sounded This is a low booming tone, to which musi- 
cians give the name of the “grave harmonic.” If two 
stopped organ-pipes are brought to unison, and then one 
of them 15 sharpened by gradually pushing in its stopper, 
the beats are heard first slow, then fast, then unendurably 
rapid But when they reach about twenty or thirty per 
second the low booming note begins, and rises gradually 
in pitch as the beats become too rapid to be aiscnmin- 
ated. When the higher note has reached a point about 
half-way between unison and the octave note, the beats 
are practically imperceptible, and from this point the 
phenomena recur again, but in inverted order, the grave 
harmonic falls in pitch down to a low booming tone, 
while the beats begin again to be distinguishable, grow 
harsher, then become slower, until when the mterval of 
the octave is reached they also disappear. 

A great controversy with respect to these low tones of 
the grave harmonics has arisen m recent years, and 
though It smoulders from month to month, occasionally 
blazes up into vigorous flame, The controverted question 
IS, What are these grave harmonics, and to what are they 
due ? Also, What Mcomes of the heats when they occur 
so rapidly that the ear cannot distinguish them? The 
answer given by Dr. Thomas Young, and by Smith in his 
“Harmonics” (1749); was that the rapid beats actually 
passed into the grave harmonic, just as in the generation 
of any pure tone the separate vibrations (which, when 
very ^ow, are beard as separate sounds) blend into one 
continuous tone whose pitch depends upon their fre- 
quency. This view is maintained at the present day with 
great energy also by the famous acoustician Dr. Rudolph 
Kbnig of Pans. On the other hand, Helmholtz has 
emphatically maintained that the grave harmonic is not, 
and cannot be, thus accounted for, and has given very 
cogent reasons for thinking that it has another ex^ana- 
tion , and in this view he is supported by Preyer, Lord 
Rayleigh, ELIis, Bosanquet, and all the best English 
physicists Mere alternations of sound and silence, how- 
ever rapidly they occur, cannot produce the same effect 
on the mechanism of the ear as a pure to-and-fro motion 
of the same periodic frequency. A tuning-fork which 
vibrates 100 times per second will ^ve out waves which, 
falling on the ear, push the drumskin in, and draw it back 
that number of times per second But a continuous tone 
interrupted 100 times per second by short periods of 
silence produces quite a different mechanical action on 
the mechamsin of the ear. The writer of this article once 
tned to ascertain, by the experiment of rotating a vibrating 
tuning-fork upon its axis, wh^her the alternations of sound 
ahd silence which are observed as it is rotated would 
blend into a continuous tone ; but no kind of blending 
took place. Another most conclusive proof that the beets 
and the beat-tones are distinct phenomena is that at a 
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certain speed both can be heard going on simultaneously. 
Helmholtz gives to the grave harmonic the name of 
diff^ence-tonej^ because its number of vibrations ex- 
actly corresponds to the difference between the number 
of wbrations of the primaries Two notes whose fre- 
quencies are respectively m per second and n per second 
will give rise to a difference- tone whose frequence \^m-n 
per second, which is, in fact, just the same number as the 
number of beats between the two Kdnig uses a different 
name, and aereeably to his (and Young’s) theory, calls 
these notes heat-notes^' and classifies them into two 
sets, lower and upper^ ihe lower beat-note being that 
corresponding to the beats between the lower note and 
the one that is sharper than it, the higher beat-note being 
that corresponding to the beats between the higher note 
and the octave of the lower For example, if the notes ef 
and d* are sounded together, their frequencies being in the 
ratio 8 ■ 9, there will be heard a beat-note whose frequency 
is relatively i, or three octaves below the lower note If 


d and b' (a seventh) are sounded, their frequencies being 
in the ratio 8 . 15, there will be heard a beat-note of the 
upper senes of relative frequency 1 (being the difference 
between 15 and 16), or also three octaves below the c\ 
So also the interval between d and (the twelfth-tone 
flattened by about a semitone, so as to make the ratio 
8 23) will also give a beat-tone of relative frequency l, 
being the difference between 23 and 24. 

Now on Helmholtz’s theory beats can only anse 
between vibrations so near together on the scale as to 
act on the same fibre of Corti in the car (provided the 
vibrations be pure and free from upper partial tones), 
and they should therefore be audible not as two tones but 
as fluctuations in loudness of one tone But when d and 
d are sounded we certainly hear two separate tones plus 
the low note which we call the grave harmonic Helm- 
holtz has therefore concluded that another explanation 
must be sought, and this he finds in a mathematical 
investigation of the resultant displacements due to super- 



FiCi 1. 



posing two tones, on the supposition that the vibrations 
of the primaries are so lai^ that the moving forces are 
no longer simply proportional to the displacement, but 
are influenced by the squares or higher powers of tnem 
He has shown that when this is the case combmational 
tones must anse whose frequencies correspond to the 
difference in the number of vibrations, and he further 
conjectures that to the dissymmetry of the drumskin and 
Other vibrating parts of the ear is due the fact that the 
smarts of the displacements can thus affect the resultant 
ribratlon. If so, all the combinational tones other than 
those of mistuned unisons must really arise in the ear 
itsOlf and be subjective in chai;|icter, as indeed Mr 
Bosanquet, who has lately studied the matter most care- 
fuUv, roundly declares. 

Dr. Kdnig, however, undaunted by Helmholtz's rea^ 
sonings, has returned to the contest with new weapons. 

has repeated all his former experiments with new 
twilng-forhs mclally made of massive fom, so as to be 
yet more permt in tone, and flnds his observations on 


beat-tones confinned He has further constructed a new 
instrument, the wave^siren^ with which to establish his 
doctrine that beatsy when too rapid to be heard separately, 
blend into a beat-note In this instrument vibrations are 
set up in the air by blowing through a slit against the 
edges of a notched disk or rim which rotates rapidly upon 
an axis. In 1872 Dr K6nig constructed sirens on this 
principle, the indentations at the cd^s of the disks being 
simple harmonic curves, or “wave-forms," which there- 
fore gave rise to simple tones. In the new wave-siren 
(Fig. I) the indentations are determined in the following 
manner : — Two simple vibrations whose ratio is known 
are mechanically compounded together by machinery, and 
a resultant curve is obtained which exactly corresponds 
on a lai^ scale to the resultant motion of the air when 
the tw o notes having this interval are sounded together 
This compound curve is then set off very eiuctly round 
the periphery of a metal disk, and cut out in the metal 
With the utmost nicety Fig. 2 shows the form of the 
curve (set out on the edge of a flat disk) for the interval of 



|6 q NATURh [Angwi iB, iMi 


liiQ. seventh, the ratio beinff 8:15. When this disk 11 
rotated rapidly, and wind Is blown through a flat nonle 
held With Its opting radially at the edge, two notes are 
heard giving this exact interval /f the vibration is shw^ 
heats are heard: if the vibration be rapid ^ the heat-note is 
heard. In order to compare these notes the more 
accurately with a true combinational tone, the same 
disk IS pierced by three concentric rings of holes, 
one with 64, another with 120, giving the ratio 8:i5i 
and another, with 8 holes only, corresponding to the 
number of beats between 120 and the octave of the 
^ set (128), that IS to say, to the upper beat-not* of the 
interval 8 15 When air is blown through the rings of 
64 and 120 holes in the rotating sircn-disk, exactly the 
same notes and same beats or beat-notes are produced as 
by the wave-curve at the edge Here there can surely be 
no partial tones present to complicate the phenomenon. 
For greater convenience in comparing several combina- 
tions, the wave-forms are cut upon cylindrical rims 
mounted upon one a\i 5 as in the first figure, a fiat disk 
pierced with holes being added above for Lomparisoo 
In every case slow rotation gives beats, and rapid rotation 
the beat-note exactly as Konig's theory requires 

It remains yet to be seen what answer Helmholtz and 
the mathematical acousticians will give to the challenge 
thrown down b> Kunig in this beautiful and ingenious 
piece of mechanism Meantime we may mention that 
Mr. Bosanqiiet of Oxford has just been examining tho 
very same question, though by different means He findi 
that all Kdnig’s higher beat-tones can be accounted for 
by the assumption that the terms of higher orders become 
important m the mechanism of the ear when the dis- 
placements are considerable, and that therefore ''by 
transformation" in this sense the variations of maximum 
displacement in the resultant wave give rise to to-and-fro 
vibrations of simple form having the same frequency as 
these variations, and therefore evoke in the ear a note 
whose freejuency is the same as the number of beats. He 
IS also positive that such tones exist only in the ear, and 
are inaudible in resonators Lastly, he has satisfied him- 
self that in all the cases of beats between mistimed con- 
sonances in which the higher note is (nearly) 2, 3, 4, . , 
&C , times as rapid as the lower, the beat lonsists of vari- 
ations of intensity of the lower of the two primary tones 

S. P. T. 


HVDRODYN.iM/C ANALOGIES TO ELEC- 
TRIC/ 7 V AND MAGNE7TSM 

F rom a scientific and purely theoretical point of view 
there is no object in the whole of the Electrical 
Exhibition at Pans of greater interest than the remark- 
able coUection of apparatus exhibited by l^r C A. 
Bjerknes of Christiania^ and intended to show the fuoda- 
mental phenomena of electncity and magnetism by the 
analogous ones of hydrodynamics 1 will try to give a 
clear account of these experiments and the apparatus 
employed , but no description can convey any idea of the 
wonderful beauty of the actual experiments, whiLt the 
mechanism itself is also of most exquisite construction. 
Every result which is thus shown by experiment had been 
pre^ously predicted by Prof Bjerknes as the result of bis 
mathematical inveatigations. 

It has long been known that if a tuning-fork be struck 
and held near to a light object like a balloon it attracts it. 
Tbia IS an old experiment, and the theory of it has been 
vorkfid out more than once. Among others Sir WiUiam 
TbomsDa gave the theory in the Phiiosofhical MagMinf 
10 1867. In general words the explanation is that the air 
in the neighbourhood of the tuning-fork 11 rarefied by the 
agiialioD which it experiences Consequently the pressure 
m the air is greater as the distance from the tuning-fork 
ipcrcases. Thus the pressure on the lar side of the 


balloon Is greater than that on the near side, and the 
balloon is attracted. 

Dr Bjerknes has followed out the theory of this action 
until he has succeeded m illustrating most of the funda- 
mental phenomena of electricity and magnetism. Ho 
causes vibrations to take place in a trough of water about 
six inches deep He uses a pair of cylinders htttd with 
pistons which are moved In and out by a gearing which 
regulates the length of stroke and also gives great 
rapidity These cylinders simply act alternately as air- 
compressers and expanders, ana they can be arranged so 
that both compress and both expand the air simulta- 
neously, or in buch a way that the one expands while the 
other compresses the air, and vice vers A These cylin- 
ders are connected by thm india-rubber tubing and fino 
metal pipes to the various instruments. A very simple 
experiment consists in communicating pulsations to a 
pair of tambours, and observing their mutual actions 
They consist each of a ring of metal faced at both sides 
with india-rubber and connected by a tube with the air- 
cylinders. One of them is held in the hand ; the other is 
mounted in the water in a manner which leaves it free 
to move, It IS then found that if the pulsations are of the 
same kind, i e. if both expand and both contract simulta- 
neously, there is attraction. But if one expands while the 
other contracts, and vice versA, there is repulsion In 
fact the phenomenon U the opposite of magnetical and 
dedview phenomena^ for hm hke potee Attract, and 
unlike polei repel 

Instead of having the pulsation of a drum we may 
use the oscillation of a sphere ; and Dr Bjerknes has 
mounted a beautiful piece of apparatus by which the 
eompressions and exp^sions of air are used to cause a 
sphere to oscillate In the water. But in this case it must 
be noticed that opposite sides of the sphere are in oppo- 
site phases In fact the sphere might be expected to act 
like a magnet ; and so it does. If two oscilUtlng spheres 
be brought near each otherj than, tf they are both moving 
to and from each other at the same time, there is attrac- 
tion ; but if one of them be turned roundj se that both 
spheres move in the same direction in their oscillations, 
tlien there 11 repulsion. If one of thcee spheres be 
mounted so as to be free to move about a vertical axis, it 
11 found that when a second oscillating sphere is brought 
near to iL the one which is free turns round Its axis and 
sets ttself eo that both spheres in theur oeclUations are 
approaching each other or receding simultaneously. Two 
oscillating spheresi mounted at the extremities of an arm, 
with freedom to move, ^bavc with respect to another 
oscillating sphere exactly like a magnet id the neighbour- 
hood of another magnetic pole 1 believe that these 
directive effects are perfectly new, both theoretically and 
experimentally The professor mounts his rod with a 
sphere at each end in two ways 0)^0 that the oscilla- 
tions are along the arm, and (2) so that they are perpen- 
dicular. In all cases they behave as if each sphere was % 
little magnet with its axis lying along the direction of 
oscillation 

Dr. Bjerknes looks upon the water in his trough as 
being the analogue of Faraday's medium ; and he looks 
upon these attractions and repulsions as being duoi not to 
the action of one body on the other, but to the mutual 
action of one body and the water in contact with it 
Viewed in this light, hii first experiment is equivalent to 
saying that if a vibrating or oscillating boay have iti 
motion! in the same direction as the water, the bo^ 
moves away from the centre of disturbance, but if In the 
opposite direction, towards it. This idea gives ui the 
analogy of dia- and para-magnetisnu If, in the aeigb^ 
bourbood of a vibrating drumi we have a cork lull, 
retained undbr the water by a thread, the oscillations of the 
cork m gieatsr than those of the water in contact with 
It, owing to Its small mass^ and are consequently rvMwrfjy 
in the BBme direction. Accordingly we have regnJaiOBi 
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coireipondiiig to dianuEnetism. If, on the other hand, 
we haoff in the water a which li heavier than water, 
its oscillations are not so great as that of the water in its 
vicinity, owing to its mass, and consequently the osciUa- 
tions cn like ball relatively to the water are in the opposite 
direction to those of the water itself, and there n attrac- 
tion, corresponding to paramagnetism. A rod of cork 
and another of metal are suspended horizontally by 
threads in the trough. A vibrating drum is brought near 
to theaij the cork rod sets itself equatonallyj and the 
metal rod axially. 

If a pellet of iron be floated by a cork on water and two 
similar poles both north) be brought to its vicinity, 
one above and the other below the pellet, the latter cannot 
remain exactly in the centre, but will be repelled to a 


certain distance, beyond which hov ever there is the usual 
attraction The reason is that when the pellet is nearly 
in the line joining the two poles the north pole of Liie 
pellet (according to our supposition) is further from this 
fine than the south one The angle of action is less ; so 
that although the north pole is fuller away, the horizontal 
component of the north pole repulsion may be greater 
than that of the south pole attraction. Dr Bjerknes re- 
produces this expenment by causing two drums to pulsate 
in concord, the one above the other A pellet fixed to a 
wire, which is attached by threads to two pieces of cork, 
is brought between the drums, and it is found impossible 
to cause it to remain in the centre. 

Dr Bjerknes conceived further the beautiful idea of 
tracing out the conditions of the vibiations of the water 
when acted on by pulsating drums. For this purpose he 
mounted a sphere or cylinder on a thin spring and fixed 
a fine paint-brush to the top of it Tins is put into the 
water. 1 he vibrations are m most cases so small that 
Uiey could not be detected, but by regulating the pulsa- 
tions so ai to be isochronous with the vibrations of the 


spimg, a powerfiJ vibration can be set up When this is 
done a glass plate mounted on four springs is lowered so 
as to touch the paint-brush, and the direction of a hydro- 
dynamic line of force is depicted Thus the whole field 
is explored and different diagrams are obtained according 
to the nature of the pulsations Using two drums pul- 
sating concordanlly, we get a figure exactly like that 
produced by iron filings in a field of two similar magnetic 
^es. If the pulsations are discordant it is like the 
^ure with two dissimilar poles. Three pulsating drums 


n^ure witn two dissimilar poles, inrec p 
give a figure identical wiih that produced 


by three mag- 
netic poles The professor had previously calculated 
that the effects ought to be identical, and I think the 
same might have been gathered from the formulx in Sir 
William Thomson's “Mathematical Theoiy of Mag- 
netism," but this only enhances the beauty 01 the experi- 
mental confirmation. 


Physicists have been in the habit of looking upon 
magnetism as some land of molecular rotation. Accord- 
ing to the present view it is a rectilinear motion. Physi- 
G»Cs have been accustomed to look upon the conception 
of an isolated magnetic pole as an impossibility, but hcie, 
while the oscillating sphere represents a magnetic mole- 
cule with north and south poles, the pulsaLng drum 
represents an isolated pole These are new conceptions 
to the physicist, let us see whither they lead us. The 
professor shows that if a rectilinear oscillation constitutes 
nugiietisiii, a arcular oscillation must signify an electnc 
current!', the axis of oscLliation being the direction of the 
currenL According to this view what would be the action 
of a ring through which a currjcnt is passing? If the 
ling were horizontal the inner parts^of the riig would all 
rise together and all fall together, they would vibrate and 
produce the same effect as the rectilinear vibrations of a 
majnet. This is the anaJogae of the Amperlan eurrenia. 

To illustrate the conditioa of the magnetic MA in the 
neighbourhood of electric cimenti, Dr. BjerjiMS mounted 
CM Moden cyliaderi on vertical axei^ ceunncMPg them 


by hnk-work, which enabled him to vibrate them in the 
same or opposite ways. To produce enough friction he 
was forced to employ syrup in place of water. The 
figures which arc produced on the glass plate are in every 
case the same as those which are produced by iron filings 
in the neighbourhood of electric currents, including ue 
case of currents going in parallel and in opposite erec- 
tions. 

The theory is carried out a step further to explain the 
attraction and subsequent repulsion after contact of an 
electrified and a neutral substance and the passage of a 
spark. But it is extremely speculative, and 15 not as yet 
experimentally illustrated, and 1 think that at present it 
IS better to pass it by 

1 believe that the professor will exhibit his experiments 
and give some account of his mathematical investigations, 
which have occupied his tunc for five years, to the Aca- 
demic des Sciences this afeernoon. His results have not 
been published before George Forbes 

Fans, August 15 

NO TICS 

John Duncan, the Alford weaver-boUm^t, hss at lut 
parsed away, and luii dust now lies under the earth whose 
beautiful children he knew and loved so well He expired a 
liUlc after noou uii Ihc 9 th instant, in bi3 eighty -seventh year, 
and was buned on the i 6 th in the old churchyard at Alford, in 
a selected spot, where a m;)numeot wiU soon be ratsed to hii 
memory by the free-will olferingi of those who admired liii high 
character and purc-mmded enthusiasm for saenee. The poor 
old man has not lived long to enjoy the comforts lately provided 
for him, but it is pleasant to think that thu aged and unzelfiih 
student of nature passed the last days of his long and silent life 
in comparative alBucnce, and that he now rests in no pauper's 
grave. Ills life was so recently skefohed in these pages (Naturb, 
Tol xxiii. p 269) that It is aiinccessory here again to rehearse it 
In Deceml>er lost, when it was ascertained that, after on un- 
usually laborious life, winning his daily bread by weavii^ 
corned on till beyond his eighty-fifth year, he had through failing 
strength been at last reluctantly forced to fall on the pansh for 
bare support, sn appeal was made m hiii favour by Mr. Jolly, 
11 M. Inspector of bchools in the newspaper press throughout 
the country, and in our own columns The response was speedy 
and ample, so that in a very short time a sum of 326/. woi 
spontaneously sent for his relief, with every expression of ad- 
miration .ind regret from all parts of the land, usd fijm molt of 
our most eminent scientific men, Mhosc kindly appreciation of 
hiB scientific labours vab not unfrequcntly very aptly and 
memorably pat. His pndc and appreciation of all this kind- 
ness were genuine, deep, and child like, and were expressed 
not seldom in piquant and Icmching terms; so that hU 
numeions friends have the great satisfaction of thinking, 
that by their meann, though he has departed cooner than 
was anticipated, they have helped to comfort the evening of 
his day*. His constitutiDH was of the healthiest type, and hli 
tenacity of life remarkable in a frame so exhausted, and he only 
passed away when the last particle of the expiring taper was 
slowly consumed. As already told in Nature (vol. xxiv, p. 
6 ), the money raised in John Duncan's behoof haa been vested 
in seven trustees, under a tnmt-deed executed during hli life. 
By Its provisions his valuable books on botany and other Bclenoei 
ore bequeathed to the parish library of Alford for the un of the 
district ; and afi remaining funds ore to be safely inveBtedand the 
interest to be devoted for all time to the foundatioa of certifai 
prizes, to be culled by hLs name, for the promotion of the study 
of natural science, especially botany, amongst the children in 
ccrUiB perubei in and round the Vale of Alfoid. A memoir 
of the eld mu ia aov bemg wiittu by Mr. Jolly, and will bo 
iBtiflVMiwithiBtiwBiU 



NATURE 


[August 1 8 , 1881 


362 


In the deathj on the a7th ult., of Mr. Hewett Cottrell Watson, 
at the age of Beventy-seTen, English botany has lost one of her 
most Indefatigable worken. For the space of fifty years Mr. 
Watson has been a prolific writer on the geographical distribution 
of fintiah plants, and on the distinguishing characters of the 
more *' critical species ; and in these departments of botany 
he has left very few who can approach him in the datent and 
the accuracy of his knowledge In addition to many smaller 
publications, and a vast number of contributions to penodical 
literature, tbe principal works with which bis name will be asso- 
ciated are the "New Botanists’ Guide” (1835-7), the "Cybcle 
fintannica ” (1847-59), and the numerous editions of the "London 
Catalogue of bnti^h riants ” His garden at Thames Ditton had 
long been an object of pilgrimage to botanists desirous of seeing 
growing specimens of rare or liLllc-known species or varieties of 
British plants ; and his judgment was the last appeal m questions 
of difficulty In 1847 he spent three months investigating the 
flora of the Azores, which was then very little known, and added 
about I GO species Lo the flora of the Archipelago, many of which 
were new to science. Throughout life Mr. Watson was an 
ardent believer in phrenology , when n student at the University 
of Edinburgh be became acquainted with George and Andrew 
Combe ; and was for a lime editor of the Phrenological Journal 

Prof, Raoul Pictet of Geneva, who has been giving his 
attention of late to manne architecture, announces, according to 
the T^mes correspondent, a discovery which, if his anticipations 
be realised, will effect a revolution in the art of shipbuilding and 
greatly augment the speed of sea-going and other ships. The 
discoveiy consists in a new method of construction and such an 
arrangement of the keel as will dimmish the resistance of the 
water to the lowest possible point Vessels huiU in the fashion 
devised by Prof Pictet, instead of sinking their prows m the 
water as their speed increases, will rise out of the water the 
faster they go, in such a way that the only parts exposed to the 
friction of the water will be the sides of the hull and the neigh- 
bourhood of the wheel. In other words, ships thus constructed, 
instead of pushing their way through the water, will glide over 
It. According to the professor's calculations, in (he accuracy of 
which he has the fullest confidence, ^teamerii built after his 
design will attain a speed of from 50 to 60 kilometres the hour. 
A model steamer on the principle he has discovered is in course 
Ilf construction at Geneva, The machinery has been ordered at 
WiAterthur, and when ready the new vessel will make her tnal 
tnp on Lake Leman. 

The Electrical Exhibition, though now open to the public, 
^eems far from being completely arranged. Our Pant> corre 
spondent writes that the English section was opened on Sunday, 
a result due to the personal exertions of the Earl of Crawford, 
the English Comminsioner, which has caused great satisfaction. 
J'he organisation of the English section is highly approved. 
'Fhe evening sittings have been postponed for an indefinite num- 
ber of days, owing to a senes of mistakes in tbe engineering 
department, The electrical railway is not ready. In spite of 
these drawbacks the receipts of the first three days were from 
4000 to 5000 francs each On Sunday they were largely increased, 
although the fees were dimimshed by half Wc hope shortly 
to refer to tbe Exhibition In detail. Independently of tbe Cata- 
logue, the administration of the Exhibition has published a 
handbook on Electricity and its Applications, by Armlngaud, 
Becquerel, Bert, Blanco, Breguet, Clerac, Deprez, Fontaine, 
Maacart, Reynaud, and others. VAUctrxcUi has published a 
' * Petit Vocabulaire raisonn^ ” of every word used by electneians, 
with an introduction by W. de Fonvidle. 

It is announced that Miss Pogson, daughter of the Madras 
GoTOiUDent ABtronomer, has been appointed Meteorological 
Haporter to the Ooverninent of that Prestdenoy. Mus Pogson 


has for some years discharged with great ability the dutwi of 
Assistant Government Astronomer. 

We believe that the Royal Commission which hu been con- 
stituted for the purpose of inquiring into and reporting npon the 
facilities for technical education in various countries is now pne- 
tically complete It will compnie Messrs. Samuelson, Slogg, 
Stevenson, and Woodall, the members respectively for Banbury, 
Manchester, South Shields, and Stoke-upon-Trent. Mr Swire 
Smith of Huddersfield, Prof Roscoe of Manchester, and Mr. 
Philip Magnu<i, the director of the City and Guilds of London 
Institute, have also accepted invitations, and Mr G R. Red- 
grave of the Science and Art Department will probably be 
selected to accompany the Commission as secretary It is ex- 
pected that the Commission will commence its travels about the 
middle of October. 

The British Association having decided to hold its annual 
meeting for 1882 at Southampton, a large and Influciltlal com- 
mittee, including the Corporation and magistrates of the borough 
and the clergy and mimstcrs of all denominations, has been 
appointed to make the necessary arrangements. A subscription 
and guarantee fund to cover the requisite expenses of the meeting 
has been commenced 

The meeting of the International Congress at Bordeaux on 
the Phylloxera having been antedated to August 29, is now 
postponed, on account of the elections, till Octo^r lo. 

The Epping Forest and County of Essex Naturalists’ Field 
Club held a Field Meeting at Chelmsford on Saturday, August 
13, m conjunction with the subscribers to the "Essex and 
Chelmsford Museum." The Chelmsford Museum was visited 
under the guidance of the Rev K. E. Bartlett, M.A,, the 
hon. curator, and Mr. £, Dununt, the hon. secretary. After 
lunch the whole party proceeded in drags to Danbury Hill, 
the ancient camp of which was visited under the guidance 
of Mr. H Corder ; the company I hen Bssembled to hear 
an address by Prof. G. S Boulger on "Tbe Origin and 
Distribution of the British Flora.” About six o’clock the 
party returned to Chelmsford to tea at the " Saracen’s Head*' 
Hotel, and an ordinary meeting of the Essex Club was held, 
the President, Mr. K. Meldola, occupying the chair. Ihe Pre- 
sident communicated on behalf of General Fitt-Rivers the report 
on the excavation of the ancient earthwork at Ambresbury 
Banks in Epping Forest It appears that this investigation has 
been earned out with considerable success, a number of frag- 
ments of pottery of British construction having been found 
beneath the rampart on or near the old surface of the ground, 
The Club has thus so far settled the date of the camp by a single 
cutting, and the current theory that it was the work of the 
Romans must be abandoned. Although undoubtedly British, 
further excavations will be required before it can be decided 
whether it dates from before or after the Roman conquest. We 
are glad to see that tbe Great Eastern Railway Company haa 
assisted the Club to a great extent by allowing I be memben to 
(ravel at greatly reduced fares on any of their lines within 
the County of Essex on the occasion of held or of ordinary 
meetings. 

The Dady News correspondent writes that the Swiii Seltmo- 
logical Commission, which, by the co-operation of its nimieroiu 
members and carrespoDdents, continue! the work of slmultandoua 
earthquake observation, has just issued a report on the earthquake 
of July 12. This shock was felt over a wide area, lu France it 
extended over the departments of DrOmci Iiiri, Savoy, Upper 
Savoy, Sahne ct Loire, Am, Jiira« and Donbs. In Italy it 
affected chiefly the high valleys of North-Western Piedmont. 
In Swltierlind the movement was observed In the cantons of 
Geneva, Vaud, Frtburg, Neuchatcl, Solothurn, Basel, and the 
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weiteni diatncU bf Aargau and Berne. From Valence to Basel, 
■nd from Chalons -bur-ba6ne to Susa and Zinzol, the region of 
disturbance included both aides of the Jura MountainSf besides 
tiaveniDg the great chain of the Alps. IC affected an area 350 
kilometres long and a5a kiiometrea wide, equal to 8000 square 
kilometres of surface There were two very slight shocks on 
the evening of July 21, and a feeble shock at 12 10 on the 
morning of the aand The principal shock, which took place 
at 2 48 a.m , was followed at 3.30 and 4.30 by two oscillatioas 
that were only just perceptible to the senses. The great shock 
oonaisted of two quakes and several smaller, but distinct, vibra- 
tions. In some locahtics as many os teu vibrations were 
counted. Relatively to its extent, the shock was intense ; in the 
neighbourhood of Chamb^iy and Aix-les-Bauis, chimneys fell 
and walls were hssured In Switzerland the shock was stronger 
near the Jura than nearer the Alps, and eEpecially strong at 
Geneva, in Vaud, and m Neuch&tel. Prof. Ford, who cdit'i the 
report, remarks on the singular variations in the intensity and 
direction of the bhock evCn in the same neighbourhood. These 
differences, which have been observed in previous eailliquakes, 
are too great to be due solely to errors of observation. An 
earthquake is often more felt in one quarter of a town than in 
another , and as this variation la irregular, a locality that hardly 
feels a shock at all on one occasion fedmg ik on another, it 
cannot arise from differences in the density of the underlying 
strata. Prof. Ford offers no explanation of this phenomenon, 
albeit he thinks it ought to be explained, and craves for it the 
particular attention of his brother faeismologiits. 

Dr. K, von Fritscu of Halle discusses the subject of earth- 
quakes m the last issue of the Verhutuilungat of the Berbn 
Geographical Society. He maintains that the cause of earth- 
quakes must be sought for at a rather sDiall depth, the greatest 
depth ascertained not exceeding ten to fourteen miles, and 
usually far le^s, whtlbt rather feeble forces produce earthquakes 
whidi are felt at great distances. It is kuown that Krupp’s 
hammer, which weighs 1000 centners and falls from a height of 
three metres, produces sensible concussions on a surface of 
eight kilometres diameter , whild the recent explosion of the 
Leimboch dynamite manufactory was felt at Plalle and Merse- 
burg, forty-one and forty-hve kilometres diaant. Whilst show- 
ing how easdy concussions are produced by causes comparatively 
feeble, Dr. Fritsch points out how earthquakes might be aud 
must be produced by the increase and decrease of volume of 
rocks under the influence of physical and chemical forces, aud 
by concussion^, by the opening of crevices ui rocks, and by the 
subhidence of masses of rocks due to these agencies. Many 
schists are subjected, as is known, to extension, and when cre- 
vices arise the schists must enter into oscillations which must 
produce very varied phenomena, according to the direction and 
the force of the oscillations, much like to what wc see in the 
OMilUtious of tuning-plates. Dr. Fritsch couLludes by saying 
that future researches os to the causes of earthquakes onght 
to be directed especially to the study of the geoLectonical con- 
dltiom of the localities where they occur. 

In the course of the excavations for the new fort at Ller, in 
the neighbourhood of Antwerp, a number of bones of extinct 
amnialiip mammoth's teeth, and the almost complete skeleton of 
a ihinooeros have been dug up. It was in the same district that, 
in 176*^ was found the immense skeleton of a mammoth, which 
has been preierved in the Natural History Museum at Brussels. 

Tub Faure accumulators have been tried again by the Paris 
Omnibus Company on a tramway with a carriage arranged for 
the purpose. The expenment is said to have been highly 
BUCCeKfi^ 

Thi Comnuttee formed some time ago for the eiploration of 
the subaldencei in Blackheath have publiahed a report, in which, 


while giving an account of their proceedings, and the opinions 
of various geologists for the probable causes of the subsidences, 
they themselves have come to no definite conclusion. 

A Congress has been opened at Bordeaux on the education of 
the deaf and dumb, In connection therewith ihe jf our nal 
publishes a series of articles by M Claveau, General Inspector 
of " ^tabliBsements de Bieufaisance," who tries to prove that the 
method of teaching the deaf and dumb how to speak was 
invented and practised by St. John of Beverley, Archbishop of 
York, in 865, and fully described by the Venerable Bcdc 

The Meteorological Centralanstalt " founded] by the Swiss 
Naturalihls' Society at Zurich has become a Government Institu- 
tion by a decree of the .Swiss Senate, and now bean the title 
“Swiss Meteorological Ccntralanstalt.” Herr R Billwiller bos 
been appointed director, while the Swiss Home Secretary and a 
special Commi^imon ^^ill superintend the Institution 

The Royal University Bill (Ireland) on Tuesday night last 
wail read a third time m the House of Commons, having been 
sent down from the House of Lords It now only awaits the 
Royal Assent. The programme of the Natural Science conrse 
seems framed in accordance with modern views, and when the 
Scholarships and Exhibitions shall be Anally settled by the 
Senate, we will probably refer again to the subject. 

We notice in the last number of the Zeitschrtft of the BerUu 
Geographical Society (vol xvi fascicule 3) an interesting de- 
scription. of spring in Madagascar, from the pen of the late 
Herr J. M, Hildcbrandt, who died on May 29 at Antanana- 
rivo. Spring arrives about the middle of November, when the 
cold south eastern wind winch blew throughout the winter, 
leaving its moisture on the eastern slopes of the highlands, 
covered with thick forests, and driving before it the savannah 
fires, gives place to the norlb-western wind which bniigs warmth 
and moisture. The revival uf nature under the influence of this 
wind IS well desenbed by Herr Hildcbrandt, and his paper con- 
tains valuable information as to the flora and fauna of Mada- 
gascar. 

The additions to the Zoological Society's Gardens dunng the 
past week include an Orange -winged Amazon {CkrysoHs ama~ 
Momra) from South America, presented by Mr. R. Seyd , a 
Grey Ichneumon {Hcr^tsics ^n^cus) from Indio, presented by 
Str Patrick Colquhuun; a Heniug Gull [Lotus argfntoius\ 
British, presented by Mr £. A, Brown , a White- crested 
Touracou {Corytkaix albocriitala) from South Africa, presented 
by Capt T G. Steer , a Block-eared Marmoset [Hapalt penicil- 
laia) from South-East Bra/ii, presented by Mrs. Alsop , an 
American Tapir, d {'luptrus ^erfes^n^) from Trinidad, presented 
by Herr Fritz Zurcher , two West Indian Agutis [Dasyprocio 
cnsiata\ three Garden's Night Hcronx [Xjcfuotax ^ardetn), and 
two Martinican Doves (Zenatda mariintcana) from the Antilles, 
|iresenled by Mr II. T, Burford Hancock, F Z.S , two Stock 
Doves {Columba Britub, piesented by Mr. A E, C. 

Streatfield; two Topela Fiachea [Muma topeIa)fTom Chino, a 
Nutmeg Finch [Munta punciulatia) from India, a Javan Nutmeg 
Finch [Muma nisona) from Java, a P'rancu Eagle Owl [Bubo 
poensts) from West Africa, two Aldrovaiidi’s Skinks [PlestwdoH 
auralui)^ and two Pantherme Toads (Bufo panthennus) from 
North Africa, a Bay Antelope [Cephaiophus dor salts) and a Water 
Cbevrotun (Hyomoschus aquaticus) from West Africa, pur- 
chased ; and two Common Marmo'.etB [ilapaU jac^hus) from 
Brafil, deposited. In the InMclarmm may be seen full-fed 
larva:, now ipinning up, of the Atlas [AUtuus ados) and Ailaii- 
thus (Atiacus cy/itAia) Silk-Moths, also freshly-hatched ones of 
the Marbled White Butterfly (Atjt gah/io) and Searlet Tiger 
Moth [CalUmofpha dominulo). Amongst the aquatic foirni 
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ftplfli of Jifydhmi fkiHt pht ]ai|^ Wat^-Beetle), F9l§hms 
ghmem ud ArgjfrQmtm ^qmaika m at 

present nhibitad. 

GEOGRAPHICAL NOTES 

Tiu cwrant number of the Geom^ical Soaety's ProcadtM^s 
gives the raper recently road by Wbymper on some of the 
geompbuxl resnlCi of Qu expedidon amone the the Ecuadorian 
Anm, with a diagram of hla routes, while Mr. W, Lock 
nipplloi t oontnbutdon on Icclind, which is pubhihed at a oon- 
vaueiit hir toaniits. Blr. Lock’s paper refen chleilv to 

the Askja volcano, the largest in the island, and la illustrated by 
a nop of the coat coaat of Iceland. In the **Geographicid 
Kotei ** a briaf reference Is mode to this season’s Arctic eapedi- 
tloiUj and we ore informed that Mr. Leigh Smith has lately 
lined from Peterhead on his fifth Arctic expedition ; and on 
reaching Franz-Josef Land he Intends to construct a house and 
lefoge at Ein Harbour, and aflcrwards to get ai far north as 
pouible. A very interuting account is given, from a letter 
recently sent home by M. de Brazza, of the remits of his explora- 
tiona and of the advantage! of his route to Stanley Pool by the 
Ogowd as compared with Mr, Stanley’s along the north bank of 
the Con^ After some news respecting Russian travelleri an 
account is given of Messrs. Soltau’s and Stevemon’s journey 
from the Irawaddy to the Yangtsze, to which we recently re- 
ferred, Under ** Comapondence is a letter from Major H 
G. Raverty on the Dara’h of Nnr, which does not leave a 
pleasant imprcasion on the reader's mind. 

Lord Auerdare has finally accepted the oibce of represen- 
tative of the Bntiah Government at the International Congress 
of Geographers at Venice, and be will of coune act as chief 
delegate of the Geographical Society The India OQioc and 
the Admiralty are sending mapa, charts Ac., to the Exhibition, 
and the former will be represented by Lieut. General Sir H. 
'Thuilher, late Surveyor- General of India, and the latter by Sir 
F. T. Evans, Hjdpgrapher of tho Navy. It u probable that 
nothing further will be done to represent this country officially, 
ai the Treasury sternly decline to furuuh funds. 

Tiin Itaban Nocth-African explorers, Masson and Matteucci, 
to whose journey we have repeatedly referred, instead of return- 
ing by Tripoli, as was expected, struck across the Continent and 
came out at the Gulf of Guinea. Only a Few days ago they 
arrived at Liverpool, and it is fad to record that, after so suc- 
Gcaifully accamplishLQg an arduous work, Dr, Matteucci has 
succumbed to African fever. He died on the morning of his 
anival m London last week ; hia body has been conveyed to 
hii native city, Bologna, Matteued was only twenty -nine years 
of ag& 

Littus from Zanzibar of the 1st ult, notify the amval there 
of Mr. Thomson, the African traveller, whole services have been 
engaged by the Sultan to examine and report on the mineralogy 
of the mainland. It u his Highness’s wish that Mr, Thomson s 
first surveys should be devoted to the discovery of coal mines, of 
which several are said to exist not far from the coaat. His 
Highness writes that he intends sending the explorer shortly to 
Mwiindany, which is to be the centre of hia future operations. 

Lbttus from the steamer Oi^ar have been received 

at Gothenburg. The bt earner, as out readcti will remember, 
wai frozen in at the mouth of the Yenbci River in 72'=' lat N., 
and between 76” and 77” long. E. The winter was succe^^bfidly 
passed, the difficulties the crew experienced v ere great, however 
11 m sun was bdpw the horizon for seventy days, and the cold 
ruN Id - 41” C. Dunng March and Apnl enormous masaeg of 
snow fellf 10 that it covered the ice to a height of seven feet 
above the ship’s deck ; the thickness of the ice was seven and a 
half feet. 

What might have been the climate during the Glacial Period 
Is du subject of an interesting paper published by Dr. Woeikoff 
In tfac last Issue of the Zettuhnft of (he Berlin Geographical 
Society (vol, ivi, fasc. 3). It is well eslabliihed now that for 
Iho foranatlan of glaciers, not only a snffidently low temperature 
la Mcesoan, but also a siifficient supply of moumrt in the atmo' 
fphara Thus, on the Woznescniky gold-mine, which Ilea at a 
hclgjit of 920 metres and has a mean temperatiue of - 9* Celsius, 
but a rtlntr dry dimate, we have no glaciers, nor in the 
Terkhojvnsk Mountaiiw, where the mean temperature a as low 
oa - nd the temperature of January U - To show 


these diflerencei Dr WoeikoA* nreparei a table of the Ittn- 
peraturcb at the lou eat ends of glaciers, and wo see from his 
figures that in Western Norway, at the end of the Tostedal 
glacier (41x3 metres high), the mean temperature is 4* 0 Cels., 
5' ft at the end of the Mont Blanc glaciers (1099 metTes), it 
the Karakorum glaciers in Tibet (joid metres), and even on 
the weitem slope (212 metres) of the New Ze^ad highlands, 
and 10" on Ihc eastern slope (835 metres). In other Gountiim, 
a«, for instance, on the Mounkou Sardyk Mountain, in Eastern 
Siberia (3270 metres), the mean temperature at the end oF the 
glaciers is os low as - I0*'2, and - 2^ 4 In the Daghestan Moun- 
tains of the Caucasus. Thus the diflerenoe of mean tempeim- 
tures at the bwer ends of Elacien reBcbri as much as fully ao”. 
Besides vc ace that, provided the quantity of rain and snow is 
^reat, glaciers descend as low as 212 metres above the sea-level 
in a countiy (New Zealand) which has the latitude of Nice andlhe 
mean temperature of Vienna and Brussels, that is, higher chan that 
of Geneva, Odessa, and Aatiakhan, whilst the average temperature 
of winter is higher there than that at Florenoe. Furt^r, Dr. 
Woeikoff discusses the rather neglectol influence of large massea 
of f^now upon the temperature of a country during the summer, 
and by means of very interesting calculations he shows how much 
the temperature of summer in higher latitudes is below what it 
ought to be m consequence of heat received from the sun, and 
vuf nerod during the winter, tbcN differences being due on the 
one side to the rcFngeriting power of snow, and on the other 
side to the healing power of sea currents. In a foliowing paper 
he proposes to di>^ca^a the other caucei whidi might have innu- 
enced the climate of different parts of the earth during the 
Glaaal period. 

We notice in the Verhandlungm of the Berlin Geographical 
Society (tqI, vlri, faictcnie 5) a Full report on the sorveys which 
were made in the KusBian Empire, including Caucuus, Sibena, 
Turk eb tan, and the Orenburg mihuin district, during the year 
1880 This IS translated from the official report published m 
the organ of the Ministry of War. 

During ibe last lesiion of the German Reichstag, Dr Tbdc- 
nltts, Prof. Virchow, and Herr von Wedell Malchow presented 
a petition to the Government requesting the participation of 
Germany in the exploration of the Polar regions proposed by 
the late Karl Weyprccht in the mterad of meteorology, geology, 
ard other sciences. It u now announced that the German 
Govemnieni will probably soon take steps in this direction, and 
will first give its priticipu attention to securing the co-operation 
of other nations 

HsFT vili, of Petermnnn’a MUtheilungin begins with a paper 
by Dr, Danckelman on the Temperature Conditions of the 
Russian Empire, after Dr. Wild. The other papers are on M. 
DeMrd Chamy’s Expedition In Central America, Dr. I. 'B. 
Balfour's viait to Socotra, the Irawaddy above Bamo according 
to the data colleeted by the Indian Pundit m 1879-80 (with a 
map), and an article on the unfortunate Flatters Expedition by 
Dr. Rohlfi. 

In the Bulleiin of the Antwerp Geographical Society (tome vi, 
2” fasc.) IS a paper of much interest 1w Dr, Delgeur on the Geo- 
graphical Knowledge of the Ancient Egyptians. 

Messrs. Longmans and Stanford have published an 
enlarged edition of the Alpine Club Map of Switzerland As it 
tb Issued m a number of separate sheets, it ought to prove oaefol 
to tourists. 

The Geographical Society of Lisbon has reiolved to send an 
exploring party into the Stem d'Eatrella for scientific lnTesti|a- 
tion. The mountain chain in qucation has never been scientifi- 
cally explored. 

In 1879 Mr. L. Loth, a Government nirveyor In Dutch 
Guiana, made a survey of a considerable portkm of the River 
Saramaca, and hii map of its counc, on the scale of I : 
together with an account of his cxp^ition, has lately bc«i pub- 
lished in the Iramaciwns of the Anuiterdam Geographical 
Society. 

The Ofstimkhischi Mmaiixhrifljurdm Orumfef thh month 
contains an interesHiig article on the new Couieil do Sontd et 
d'Hygi^ne pnblique en Egypte by Prof, v, Sigmnd, « well- 
known authority of the Medical High College of Vienni, 
Amongst various other papen we may mention an euay on 
Japanese paper mannfacture bv Dr, Rudel of Drcedcn, and an 
j 01s the wlnea of Cypraa oy Dc. Richter of 7 — ^ — 
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SOLAR RHYSTCS—THE CHEMISTRY OF THE 
SUN^ 

7 %i Tut luppixtd by Chamgi tif Rtfru^tgMxiy 
l^K have then got so fir. Limiting our atudies to iron we 
* * ' .find that the prominenoe apcctrnm n* made up d* one bet of 
Umi seen In the termtnal spectrum, and the spot apectium made 
np of another set. And more than lhi% if we add the Imes ecen 
In the prominence uid spot ipectra together we do not then bj 
any means make up the complete Rpectnim. 

It is fair to aak the following question — Have we any other 
means of establishing this extraordinary fact of the Reparation of 
the iron lines m spots and stormb? We have. Reference has 
already been mode to the change of refrangibility of the lines 
biolight about by the change of velocity of movement of the 
varions solar vapours. But if, as already hinted, the lima of 
tron behave to each other in precisely the ^ame way as the lines 
of two perfectly distinct substances behave to each other , then 
if we observe changes of refrangibility tn the iron line«, both in 
spots and flnine^ we bhonld get the same differentiation as we 


have already got in the lines thitkeiied or mtemifiad in the 
spectra of spots and flames. 

We will now see the results which have been obtamed along 
this Ime of r^earch, and it t^hould be pointed out that it Is not 
a method by which it is easy in a bfaort lime to accninulaia a 
large number of obaervatiuns, because metallic prommenocs art 
very rare eiicept at the sun-spot maxunum, and in the case of 
cpoti ae not only want a spot, but wt a ant that spot to be m a 
considerable state of commotion, in order that the change 
of rtfrangibibly may be obvious enough to enable us to record 
the phenomena. 

So far as this inquiry has gone at present we have only ob- 
iCTTed the lines contorted m spots. 

In the diagram (Fig. 37) the zig-zag linei Indicate the iron lines 
which changed rheir rcmn^bility in a number of spoti^obaoved 
at the end of last year. Ihe point is that, although we have a 
great many of the iron hnes bent, taisicd, contorted — ailh their 
refrangibility changed, yet some of ihc iron Imcs mixed with 
them give ns no indiimiion of movement. All theie obKivaliooi 
have been made upon lines seen at the ^sme moiumt In the 



F'o. 37 — DiffciiM saws of math 

same field of view ObscrvatkiBa of tki notBre cate twelve 
years old, but no importance cam be attached to them, ferlhe 
reason that the phenomenon was not wlcritood, at 1 hope it Is 
understood now, and prccautMiu wen not laken in the ob^- 
vations then made to show that ma motion of ttia lUt aowM the 
™t took place in the interval b etwe en the two obHenratlonp, 
For, of coursg, it is not fair to compare a line which one sees 
in one part of the speclrum with a line seen in another, unless 
one IS absolutely certain that the slit has not moved on the sun's 
Image; because one- thousandth part of an inch on the sun's image 
means a good many miles on the sun. Keferring to Fig 37 
we have, at wave-length 5366-70, three lincM, two in motion, 
apd one at rest, all belonging to a well-known group of iron 
lines. At a later date we have the Una at 53B2 at resit, while 
that at 537^ u motion. Thu^ it will be seen ihat these points 
and oAers prove there » just as much individuality in the way 
in which the lines of iron change their refrangibility an there Is 
in the way^ in which one particular line, and then another, is 
Ulickened in a sun-spot or brightened in a prominence ; and if 

^ LeitiDU ia iha CourM on £>Iar Pkvsici at South JCannagiMi (sm p. i9d> 
lUriied from shorthand noies Continued from |il 314 


ai ygh imadVy^Mifav rt b— Ibiu 

we ge fwthm' we (M thia very in teres ting and additional fact, 
that the Unea which are not oontorted are in a great many cases 
pradaely thOM Hna wluch are reen in the flames, but not In the 
apoti. 

It is teat thenfora that, tlm evidence afforded by change of 
refrmngiMUiy is of like natert to that aflbrded by the thickening 
of lines in spots and bnghtenfng of lines In flames. 

The explanallon which lies on the surface is that the vapours 
in the flames produce one set of lines in one place or at a oertam 
temperatnre, and the vapours in the sjols produce another. 

Sometimes these vapours are mixed up by u p-nr- down rushes, 
and sometimes therefore the linei are common,^ 

BAinng o/*the^e^ 06 Mrvat 90 Hs om ihi Ongitt of t^^fimunkofitr 
Lints 

At the end of the last lecture it was pointed out that the obser- 
vations we are now dlMnudng leem to indicate that in time we 
may be able to say that the absorption to whKh any MiticoUr 
Fraunhofer line is due takes place in a certain region of the solar 
atmosphere, whereas formerly we could only Mj'that it was 
produced by absorption somtwhtrt. 
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The time hu now come, I think, to go into this question in 
more detail. 

Let us comidtf the maps. Of the 96 iron Imea in that 
first re^on which we oonsldered only 4 are seen in the flames ; 
99 of those therefore must not be looted for in the flame region, 
for the reason that twelve yean of patient work have not divmgcd 
their existence. Again of these same 96 lines only about 39 are 
seen in the spoti at all extensively affected. It is useless there- 
foK to look for the remaining 60 lines or thereabouts m the same 
spot region, for the reason that thev have been looked for for a 
long time without being seen equally widened. 

Of course it must be remembered that these change^ are due 
to change of tntenn/y, and that other Imes may be there of an 
intensity so low that they have escaped the keen eyes of those 
anxiouj to chronicle them. Still it will be acknowledged, I 
think, that the method of treatment 1 have adopted u beht 
open to us, and is a fair one on the whole. 

The facts being 10, it looks really as if the origin of the 
mass of the absorption to which the Fraunhofer spectrum of iron 
IS due u to be songht in a region of the solar atmosphere much 
nearer to the place auigned to it by Kirchhoff originally than to 
that lower region where we considered we were driven to place 
It when the new method was first estabhsbed When the new 
method had been working for some considerable time observers 
recorded hydrogen with magnesium underlying it, and with 
sodium unaerlying that. And since they were metals of low 
atomic weight and vapour density we were justified in considering 
them as occupying the highest levels — the very extreme limit of 
the solar atmospuere. 

It was therefore fair to argue that if the substance < of the 
lowest atomic weights were really close to the photosphere, tho**e 
of highest atomic weights were really in the photosphere itself, 
and therefore, being m the photoephere, the absorption by means 
of which we were able to determine their existence really took 
place in or near the photosphere. 

This later work, I think, seems to show that that view re- 
quires reconsideration; and it may well be that subsequent 
work will show that those Fraunhofer lines, which we do not 
trace in flames and which we do not trace in the spots, are 
probably absorbed in a cooler, higher region of the atmosphere, 
much more nearly occupying the place assigned to the general 
atmosphere by Kirchhoff than that which has been given to it by 
later observers. If we accept this the work becomes a little 
plainer, and the reason that we get such an excessively simple 
spectrum m the lower reaches of the sun is because the more 
complex vapours exist at a considerable elevation above them, 
and as the interior of the sun must be hotter than any of its 
envelopes, no cold substances — nothing approaching the solid state 
which we have learnt for many years gives U4 the mo^t complete 
spectrum of the substance— nothmg approaching a sohd can enter 
those charmed regions. 

Therefore we are also again driven to the view that tbese 
cooler vapour<i — vapours much nearer the solid state, much more 
condensed, much more complex than those which can exist alone 
in ithe hottest layer — probably originate the great mass of ab- 


sorption ; that is, many linea not traced either m spoti or flames 
are produced in the higher re^ni. 

Ir this be so, the FTaunnofer spectrum la really not the 
■pectnim of any particular part of the sun ; but because it con- 
tains lines thickened in the spots, lines bnghtenad in the flames, 
and other linei about which we know nothing, it most mlly be 
the summation of the absorption of the diffbrent strata which 
compose the solar atmosphere , so that chemically the solar atnu^ 
sphere, with regard to the iron spectrum, gets more and more 
complex every mile we go upwards. Of course, too, if this Is good 
for iron it is good for every other substance which we believe to 
exist in, or to have some connection with, the solar atmosphere. 

Further Test supplied bp this yiew 

If this be so we really can go on with our tests , we can bring 
the laboratory into the field, and we mast learn in our labora- 
tory experiments to moke abstraction of those hues which are 
due to the more complex masses reduced by the transcendental 
temperature which we employ, if there la any truth in the view 
that 1 am bnnging before you. In a laboratory expenment, for 
instance, when we want to observe the vapour of iron we have 
to employ two poles of solid iron. We have no means, such as 
are aflorued us by the sun, of shielding the precise part we want 
to observe by a considerable number of cnvdop&i of gradually- 
incTcasing temperature, so that even if we can ^et ihe highest 
temperature in the laboratory this result of the highest tempera- 
ture will be cloaked, masked, and hidden by all ihose results, 
by all those simplifications which have been brought about to 
produce that precise effect of the highest temperature. So that 
the only thing we can do is to watch the intensities of the hneii 
when we considerably change our temperature. I am speaking 
now of iron. 1 will show by and by that for some other subi^tancas 
there 11 a method which enables us to get over this excessive 
difficulty, for no doubt a very great difficulty it is ; but in. the 
case of iron, that really is the only thing that remains to us 
Fig. 38 wilt give an idea of the way in which we may be misled 
if we do not examine our light source with the greatest care. It 
11 engraved from a photograph of the spectrum taken between 
two poles of a Siemens machine, moistened with a salt of 
calcium, an image of the vertical poles having been thrown on 
the vertical slit. 

It is seen how wonderfully we ^et the simplifications brought 
about by the electric current, depicting themselves ill two per 
fectly distinct ways The lower part givea the spectrum uf the 
positive pole, and the upper part of the spectrum of the nega 
tive pole. In the first place it will be seen that there is no axis 
of symmetry for these hnes ; some of them elongate considerably 
la one direction , others of them elongate considerably m the 
other , some of them are exceedingly short, and only appear 
close to that region of the negative pole where the lines broaden ; 
others again are brighter in the region much nearer the middle 
of the field. Others of the lines start from a region far removed 
from the arc , others again seem to start almost in the arc itself. 
Now this not only reminds one of what one secs 111 a solar storm, 
but it shows us most distinctly that even m the electric arc, wbeu 



Fio 38i— Photograph of the ipectnip of the poles, showing] that the lines start end end in dilTerent levels. 


we have had time to study it luflicienlly, these very simplifica- 
tioiu which we have been so long in Rcarch of may be recognised 
eveiitiully and permanently reooraed. 

Tests supplied by the Vanatwns between Solar and Terreslrial 
Spectra 

Attention has been called to Klrehhoff's statement that the 
•xiitenoe of the tenestnal elementx in the snn is established by 
the fhct of the coincidence of wave-length and tntemstty between 
the lines visible in onr laboratones end ihe hues recorded as 
exuting In the aolir spectrum. 


7 *We have now arrived at a pomt when we can diKiiss this with 
advantage, 

1 propose to show first that the statement i<t not true ; and, 
secondly, how the tests supplied by the vanatlons from terrestrial 
spectra can be explained on, and bring most valuable confirmation 
to, my view. We are now able to say that at least two causes 
are at work, and they will require to be discussed aepoiatelyi 

But first as to the facts. We have already seen what enor- 
mouB differences there are in the spectrum of calcittm under 
different coodUions. In the diamm of the calcium apectrum 
(Fig. a8) we saw that H and K, the most important' liuM in 
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the lUD, Rre really thin lines at the temperature of the electnc 
■ic, but that they kept intensifying and were rendered visible 
almost alone, when, instead of iuin|( the electric arc we used 
an Indnced current of considerable tension, fiut when we 
pau from the case of calcium, which occupied the attention of 
solar obBcrvers several years ago, to other elements, and when 
we go still more into the minute anatomy of the thing, we find 
that the further we go the less final is the statement that the 
matching in intensity of the lines is perfect 

Nor IS this all. Not only ts tht moiching Uss ptrftct in 
intinst/y, but whole reaches of lines m various spectra are left 
out which cannot be accounted for on the long and short prin- 
ciple It has been before pointed out that of the 26 lines of 
afuminiam, 2 only being left In the solar spectrum is easily ex- 
plained, because the 24 dropped were short lines I 3 ut when we 
come to other elements, wc And of adjacent lines — lines of equal 
length, and which, so far as we con gather, ought to be equally 
represented in the sun — one is a^ent, and one is present, 
probably with more intensity than it would seem to deserve from 
Its behaviour among other lines of the spectrum A table will 
best exhibit the sort of variation that crops up and insists on 
being recorded when the solar spectrum is photographed in any- 
thing like the detail which it absolutely demands. The meth^ 
of recording will be at once understood. 
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hon, bow on this theory of the identity of the nature of the 
subitonces in the earth and the sun, are we to account for the 
bright lines seen in the sun itself — for the bright lines seen m 
the photosohere, to say nothing of those seen m the chromo- 
sphere — wnich have no corresponding Fraunhofer lines at 
all — Imes so numerous that in a prominence of moderate 
complexity we may Eay that half the lines are absolutely un- 
known to us? Now when the other lines observable under 
these conditions — lines which wc can get accurately, are lines 
known to us (we are dealing with the pr^ucL of the very highest 
temperaturei which we can command) we are justiRcd, 1 think, 
in imagining that these lines which we do not get at, are lines 
which wc could get at if we could proceed a little further. They 
elude our grasp , wc know nothing about them , wc put a query 
against them ail because we cannot get at that stage of tempera- 
ture at which they are produced. 

There is one very Deanliful case of this kmd that comes 
out from Tacchlm's observations (Fig. 39). From the beginning 
of February, 1S72, Ticchini had observed the two iron lines 
4922 5i 5016 5, when suddenly the whole rhythm of his 
observation was broken, and at the end of December, 1872, 
these iron lines ceased to be visible m the dames altogether. 

On no one occasion after this for some Lime was either of 
these iron lines observable, but from January to September, 
1873, he saw two lines of wave-lengths, 4943 and 5031, about 
which absolutely nothing whatever is knoun , so that it really is, 
I think, a perfectly justifiable suggestion that these lines arc the 
spectrum or a substance which exists m the dames which is pro- 
duced at a much higher temperature than that needed to give us 
those other forms or " iron which produce the lines in the spots. 

That is a suggestion which is obvious from a reference to 
the maps, and if it is correct we must acknowledge that when 
the sun was in that intense state of (quiescence that there were no 
downward currents— nothing to bring the cooler vapours from 
the higher regions of the sun down to obstruct the general tenour 
of the solar way in the dame region, that at last, in consequence 
of this wonderful tranquillity, even the iron Imes^the only two 
lines which iiiduate the presence of iron in the dames — faded 
au ay because iron, as we know it, faded away. There is no 
other explanation that I know of. In addition to those two 
lints we have two other lines about which we know nothing, 
except that they are probably due to a temperature which we 
cannot approach. 
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Now if KirchhoflT’ii view be anything like a representation of 
the whole truth there ought not to be any difference between 
these intensities , the line least IntmM in the pbocograph ought 
to be least intense in Thalen’s tables, and if it exhtea in the 
sun at all, it ought to be least intense amongst the Fraonhoferic 
lines, but as a matter of fact, there is an absolute inveruon. 
The cobalt line 4120 5 is four times as intense in the sail as 
in the photograph; in the titanium line 3989*25 the intensities 
are equal , while in tungsten 4842*0 they are inverted, being 
represented as of minimum intensity in the sun, and maximum 
by Tholi n and in the photograph. In the sun one of the lines of 
iron is given as of first, and the other 2s of third intensity, while 
in the photograph they are both i^^sccond order. Again, m 
didvinium we get a first order line recorded in the photograph 
which Is abEcnt from the lun oltonther, whereas another line of 
the first order near it is there as a line of small Intensity ; so also 
m rubidium, and so we might go on. Indeed it is evident thgt 
the moment we go into minute details In this work we find that 
the E^eral statement reqaires a very considerable amount of 
modinoatioii. And in addition to that too, there comes the quea- , 


Spettal Test with regard to Iron 

Fart of the work uhich bos been undertaken in connection 
with this special branch of the investigation, has been a careful 
inquiry into the changes brought about in the spectrum of iron 
by exposing it to as widely different temperatures as possible, 
llie research is a very laborious one, and it may be some -day 
we shall get a very much better record than that which my 
assistants and myself have prodneed ; what we have been able to 
do we have done over the region of the spectrum which we have 
already worked over in the spots and flames. 

In different horizons we nave recorded the results observed 
when we use either the arc or the coil, or the oxyhydronn flame 
or the Bessemer flame or some other light-source, and we vary 
in each case, as far ai can be, the temperature employed. For 
instance, when we nse the quantity coil we use a big jar, a Lttle 
jir, and no jor at all ; and the lame with the intensity coil. Now 
if tUs map 11 carefully studied,^ it will be seen that the inten- 
sity of the hnes Is very conddenbLy changed when wre pass 
from one set of observailons taken under one set of conditions, 
to another set taken under other conditions. It is not a mere 
question of dropping ont lines when we pass from the tem- 
perature of the arc to the tefnperature of the coil, but it really 
IS a considerable intensification of cert am of the lines under 
certain conditions. There are three conditions under which 
we get the two lines 5339 and SJao, and they are not seen after- 
w'Brds. The line 5433 is seen rather famt in the sun and very 
strong in the Bessemer flame. 5 ^ 97‘5 ^ iBinX. in the smi, 
but its intensity is doubled and even trebled with certain oon- 
diiions of the quantity coil. 1 have introduced these facts to 
point a remark about Kirchhoff's statement ; when Kirchhoff 
made that staiement he was amply justified by the science of the 
time. He wu familiar naturally with the spectrum of iron, 
which he had studied in his own laboratory, and other 
observations of the ipectnun of iron had been rccordM io 
bis time. Bui, with oWmtLoiii like these before on^ which 

' The map li too larga and too detailed to be npreducad hae« 
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one miut Ukc into ■coonnt; It U too mrjtf a itateoient — I 
4I0 not uie the word in any offensive senae — to that the 
iron Unei m the lun correipond with the iron linu Reen cn 
the eartiL Which iron iioes — which of thcM horuoni — are 
to he taken 7 It will be iccn In a monient, if there are differ- 
enoM between these honaona, that if we take any one, we throw 
all the others out of court, and we have no right to do that ; 
10 that itatemont about the cQinddence in the intensity could 
not ba made with the facts now at our dispoiaL Any one wish- 

a to mahe that atatement would have to ^o over that work, 
he woaUf ibUowing it honestly, I bcheve, hnd t^t the 


■tatevent wei true in no inataufie whatever, Fig. 40, which u 
an ei^^ving from a photogeaph, will show the kii^ of differ- 
ence one gets, even when one de^ with the electric arc^ wblcL 
undoubtedly pvea an iron spectrum which 11 the Dearest approxi- 
mation to the Fraunhoferic spectrum. The lines at wave-lengths 
4325*0, 4300 7, 4271 o are tnree of the strongest Iron liM in the 
arc spectmm, and those at 4071*0, 4063-0^ 4045'0 arc also strong 
iron hoes, though less strong than the others, Now it will be 
seen that in the solar spectrum the last three are much more im- 
portant, much thicker, and much darker than the first, so that 
here is an ab^olnte laveritoa in the thickness of the lines. I 
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ippeil to the photograph because there is no partiality about it i 
It nai no view, no anxiety therefore to intensify one particular 
port of It at the expense or the other. This photograph la re- 
fnred to only as the exemplar of many similar reversals which 
we' see whenever such observations are made. 

Let UB now take some iron lines which have been studied in 
spots and storms, and consider the differences in their intensity 
among the Fraunhofer lines, We may albo note the changes 
brought about in our laboratories. 

The diagram (Fig, 41) gives the mam result! in a con- 
venient manner. It does not profess la go over the whole 
gfoimdj but I think it will enable me to point out the way in 
which the pbenomena observed on the sun are re-echoed and 
ondoned by tbc work whidi has been done in the laboratory. 
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Fig 4Q — Aaoouloui nvuiala (iron) Iroin a photofraph 


and how severe the tests applied have been, and how well the 
view has borne the strain. 

The diagram refers to three lines vuiblc in the firat map — three 
Hues that In an instiument of ordinary dinpersion might easily 
be ■M*^**^*" for A alngle Jine in the sun, We have, as before, 
the inteiulties the Fraunhofer hues recorded in the upper 

pert of the diagram ; we then go to our photographs of the an^ 
end find that the line at 4923*2 11 entirely abunt. We then pau 
on to the quantity coU, which gives us the three lines , but there 
is A difference between the Intensities of the lines ss seen in ihe 
qiuatitr cod with a jsr, and the lines seeu In the sun, 491S 
biiiig tniniifr than in dm sun. If we take the jar out of circuit 
4^g|-j ilmoit disappear^ and we get very nearly the sane reiuiU 
as WC gel from the arc. We then try the Intensity coil, which 
la ffippotfij, to givo m an equivalent or higher temperature than 
thUipiaati^ OQU doei. What do we find there? That 4923*2 
la enocmomij expanded and developed, appsrendy at the ex- 


pense of 4918, which becomes thin Taking the jar out, we 
come back to a result which is very much like the solar 
Bpectrum, with the difference, however, that 4918 is somewhat 
Icsa intense than in the sun. llieii come the facts which have 
already been liroughl forward throughout with speaol reference 
lo these particular lines, that the two hues which are seen alone 
in the arc are seen alone in the spots, or at all events in 73 
spotf) out of 100 ; and the other line winch is so aiormouBly 



Fic. , ^ijwiuk ina [iciuv uiir or three leon liaea imdar diffsniii 

cpndilinnj, solar ani] twreilnal x. lolnr ipeLinim, a, arc; a, quantity 
cod with jar, 4, quamity coil without jar, 9. latensity coir with fv, 
S, uitBQHty chI without )ar , 7, tpou okHurvad nl KanuDctoDi Ij Fro- 
■iiienciB oboervod by raccluni , 9, pramumeM oboarvd Vy YoUqg , 

10, R veiled ui penumbra of spot observed on August ^ 1B7V Iw Voung 1 

11, motion indicated by change of refnngiblhty 

expanded when we use the highest teinperahire is seen alone Id 
52 out of 100 prominences by Tacchini, Again, fnrlber con- 
necting thiR diagram with the fa^t one, we have found In lewScvl 
easel when a change of refrangibiliCy has been obeerved In the 
iron linu in the spots visible on the Run that the two lhiei49lff and 
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jM 9'8 have been affected, while 4923 'a hu remained at rut. 
Inat will give an Idea of the way in which we really do find the 
khbrmto^ work and the observatory work, each conung to ^e 
reecue of the other, uch helping ui to understand loraethiog 
whidih, without the other record, would be excessively difficult. 

Tisis supplied by tht Absence of Lines Jrom the Solar Spectrum 

It h my conviction that many Imei of the different cbemlad 
■abstancci are absent from the solar spectrum when that ab.ence 
cannot be attnbuted to anything depending upon reduction in 
the quantity of the subatance present. In connection with this 

S ilnt there is an expemnent to which attention may now be 
reeled, because it is in attempt to iniitate solar conditions 
somewhat , so that the inquiry U rendered possible as to whether 
these hnu may not owe tneu: abaence from the Fraunhofer lines 
to their bein ' the product of a very low temperature, a temper- 
ature which we cannot expect to find in the sun in any regions 
where the pressure would be sufficient to enable any absorption 
phenomena to take place. The point of the caperlment Is this : 
There are bodin which we can render incandescent at low tem- 
peratures, For iron, aa wa have already been, we have to use 
a coil, but such substances os magnesium, sodium, lithium and 
the like can be volatilised at the temperatnre of the Bunsen 
flame, and at that temperature we get a certain spectrum from 
them Now a great many different spectra have been recorded 
by different observers for tbese bodies, and the question was, 
oould w'c get any independent method of determining which 
lines were really due to high and which to low temperatures 
Now it is gcner^ly conceded that the temperature of the Bunsen 
flame is lu\^er than the temperature of an inducUou spark; 
and we have aa arrangement by whicli wc can paiis a spark 
between honz inlal platinum poles through a flame in which 
the substance to be experimented on i> volatilised. In this way 
we can see what change in the speefrum is introduced by the 
passage from the temperature of the flame to the temperature of 
the spark We can fill the flame with the vapour, say of sodium, 
and observe its spectrum ; then when the flame is nicely charged 
in the region between the two poles, we can pass a spark through 
it, and by throwing the image of tlie ■'park upon tne slit of the 
spectroscope we can first of all get a ipectram of the flame, and 
t^n the spectrum also of that particular part of the flame 
through wmch the spark is passing Now we really have got a 
good deal of light from that method of observation Jii the 
case of magnesium, for instance, the change is very striking 
(lee Fig 4*1. 

The name gives uf a spectrum In which are seen two lines 
corrcbponding with the two least refrangible members {b^ and 
of a very prominent group of lines in the green part of the 
solar spectrum, and associated with these is a less refrangible 
line unrepreaented la the sun, the whole Forming a wide triplet. 
On passing the spark this last line is very greatly enfeebled, if 
not abolibhed altogether, for the very obvious reason that the 
molecule which give', nse to it is diss iciuted more rapidly at the 
temperature of the spark than it is at the temperature of the 
flame, and as that line dies out another solar line (^4) appears, 
tJu three forming a triplet similar to, but narrower than, that 


colour the Home red with lithium, but Ibe red line of lithium is 
not in the sun ; but by passing a bpark through lithium vapour 
we can Intensify the line m tlic yellow and the line in the kuDe ; 
and the line in the blue u undoubtedly among the Fraunhola 
lines. Therefore it appears that we really can account for a gmt 
many of these variations m the solar spectrum by simply assuming 
that those lines which are absent represent molecular groupings 
so complex tbat there is no part of the sun where their »- 
sorption could be viisibly produced, cold enough to allow them to 
exist. 

Test supplied by the Lines strengthened m Spots and Flames and 
those seen in the Spectra of Tivo or more Substances 

It has already been pointed out that these lines, w hich have 
been called ha^ic lines, have been tested in two ways. In 
the first place, a list of lines had been prepared from Angstrom's 
tables and Thal^n's tables, and then they had been discussed in 
connection with the bright lines seen by Young in bis observa- 
tions on Mount Sherman. The result was sinking, inasmuch as 
of the 345 lines which were included by Young, only a small 
number of which were seen in spots and storm'*, 15 of the lines 
which were lecorded as common to two lubstancea by Thalin, 
hod been seen almost without exception, the only exception being 
in the case of some of the spoto. The attack waii then vonea 
by tnking 1 00 observations of sun -spots at Kensington, deter- 
mining, wilhout any reference to the basic nature of the lines at 
all, the 12 moist widened lines in each spot which it was possible 
to ob'^Live ; and then taking, ride fay side with these observations 
of the spots, 100 observations of flames from the nch store which 
has been recorded by Prof. Tacchlm of Palermo. Then again, 
without reference to the basic character of the line^, to plot the 
Imei down in each flame day by day. 

Aa a reminder we may ogam refer to the diagram already 
given (Fig 36) It will be remembered that the result was a very 
remarkable one, We found tha lines of iron («c limited ourselves 
to iron) seen in the spots were few m number , that the lines of 
iron seen in the flames were still fewer in number, and moreover 
that the lines seen in the Aamca were not the linet seen in the 
spots That was a result which might have been considered u 
very extraordinary if we had brought lo it no other coii*iidcra- 
tions than those with which we were conversant ten years ago 
when the work began. 

What wc have to do now, then, is lo find what has been the 
rcBuU of this inquiry with regard to Ihe basic nature of these 
lines. Have we, as a matter of fact, or have we not, m these 
mofat widened lines in spots, and Ibe most bnghtened lines in 
H imcs, picked out Lhose lines which are common to two sub- 
stances. The facts are these ; — We have, in the first horizon of 
the lower part of the accompanying map, the lines recorded by 
Angst! om in his first memoir as common to two substances , the 
na'iies of the two substances being given below In the 
fourth h »rizon we have the observations of Thal^n m ide a few 
year*, after the observations of Angstrom And in passing Iniin 
Angstrom to Thalcn we pass from Lhe temperature of the arc to 
Uic leiiipcrature uf lhe induction coil Now it will be seen 
that Thalcn aUo gives us lines in some cases agrcciag with 
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pndnoed Ia the flame alopf . Kirehhoff showed that potaisium 
WM not prasMt n the sun, the Una upon which he worked 
Mug the red line which is seen when potasdum 11 thrown into 
■ The fact that we get that red line in the flame shows 

that ll is a line produced by a low temperature ; the mole- 
eik which produces the vibration therefore may probably be 
OM which u produosd at a low icmperalnre. But whaa we 
pasi a spark through a vapour giving us that red line wc do not 
bmaie, but rather reduce, the-inteaslfy of the line, and v« 
hgblg a gmi many lines into prominence which were not seen 
hifon» end those uuea^ I believe wo are jiwttled ia styrng. do 
alst among the Frauahofer lints. In the same way wa can 


Angstrom’s, 111 olher cases extending the information given by 
him, and m order lo make this work os complete as posuble we 
have gone over this region with the arc os Angstrom did, and 
with the induction aa Thiltn did, only we have hid the 
advantage probably of using a more powerful coil. In fact we 
have us^ two coils— one so arranged as to give us Lhe maximum 
effect of tension, and lhe oilier the maximum cffecl of quantity. 
In the fir».t place it will be seen there is a general agreement 
between the observations — an^ agreement marred only in appear- 
ance here and there by the Fact that in some cases the linca are 
BO near the position of air lines that it hu been impoisibJa to 
make lhe ouervation absolutely complete. In olher cues the 
appearance of Imperfection arises from the fact that lines which 
are not seen at the temperature of the arc b:fgin to make then 
appearance at the temperature of the coil , 10 that in a case Uka 
fW at wave-length 5017, for inataiiGc, where Angstrom gives 
no line as coiqinon to two 8ubstance^ yet Thalcn docs. We 
find that both ire right ; that at the temperature of the electric 
arc that line does not appear in one sabstauce or the oiber» while 
at the temperature both of the quantity and the intaohity indue* 
tloBCoil the line is certainly there. In F|g. 36 A represents 
Angstrdm's workp T Thaliii\ and L Q and L 1 my own work with 
the quaniity and intensity coiL 
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Wbat then \a the total result 7 It la this^that every important 
line in the spots, every important line in the storms, has been 
picked up bj this method, and in fact Me ma/> of basic hma along 
this figtoH ir pracHcalfy a map of ihf lines widened in spots and 
pTMnt iM storms, and nothing dse. Now it may be sud that 
reanlt is interesting, and perhaps important, but that it deals 
only with a very limited part of the inquiry. That is perfectly 
true 

The spectrum of iron, and the spectra of other substancei 
have however been attacked in other regions, It is unnecessary 
to go into many details, but the general ruult Is the same j in 
other reglona we have as in the old region an almost perfect 
coincidence between the lines most widened in spots, and the 
lines regarded as basic by previous observers. 

So much then for the result in the case of iron, to which, 
although we have not absolutely limited our attention, we have 
to a very large extent confin^ it. This result may be ex- 
pressed ID rather a different way, and it will then be easy to 
sec the extraordinary parallelism which goes on between two 
perfectly distinct sets of facts, first, the statement of the spectro- 
scope lut such and such a line is seen in the spectra of two or 
more substances, and then the statement of the telescope with the 
attached spectroscope that such and such a line la seen widened 
m spots or brightened in flames. Here we have the numbers 
for tne two regions which I have already discussed the region 
from F to h, and from h towards D. 


Iron 


Total number of lines , . 

F-i 

96 

^S 4 B 

67 

Number in spots and flames 

38 

41 

Basic lines 

■ IS 

17 

,, seen in f,, „ . , 

14 

IS 

„ not seen „ „ 

1 

2 


fhet that the hottest regions of the sun seem to simplify the spectra 
of the Bubatancea enormously, we have this result that the 
simpler the spectrum becomes, the more complex becomes the 
origin of the Imei ; by which I mean that in the ordinary soUr 
spectrum there are a great many lines due to iron, and to 
nothing else ; but the moment we come to the simpler spectrum 
yielded to us in the spot^ or the flames, then we )iavc no more 
right to say that those lines belong to iron than that they belong 
to titanium, cerium, nickel, and other substances wlln which 
those lines are generally observed to be basic. 

Thi<!| then, is a help towards the demonstration of the view 
which was first announced in the year 1874, ll>^c spectra 

of bodies (we are dealing almost exclusively with line-spectra) 
are not prefaced by the vibration of faimilnr molecules, but they 
probably represent to us the vibrations of a great number of 
simplifications brought about by the temperature employed to 
produce the incandescence of the vapours. 

Can wc go further than this 7 Here we must confess both our 
imperfect instrumental and mental means. We cannot talk of 
absolute coincidence because the next application of greater in- 
strumental appliances may show a want of coincidence, On the 
other hand there may be reasons about which we know at present 
absolntely nothing which should make absolute coincidence im- 
possible under the circumstances stated. The lines of the finer 
constituents of matter maybe liable to the same process of shift- 
ing RS that at work in compound bodies when the associated 
molecules are changed , but however this may be the fact remains, 
whatever the explanation may be, that the lines of the elementary 
bodies mass themselves in those parts of the spectrum occupied 
by the prominent lines in Eolor spots and storms. 

J. Norman Lockyer 
(To he continued.) 


The total number of iron lines in the first case is 96. Of those 
96 lines only 38, or Le'-s than half, are found in the spots and 
flames When we go into the lower regions of the solar atmo* 
sphere, we leave In fact more than half of the iron lines on one 
side. Of these 96 hues 15 are found by other observers as well 
OJ myself to be common to two or more substances Now 
comes the queshon, what is the behaviour of these common lines 
with reference to spots and btorms? The table bhows that 
among the lines seen in spots and storms fourteen of these basic 
lines are seen. It must be remembered that our records only 
give UB day by day the results of the 12 most widened Lines, 
and not of ^1 the lines widened. In the next region the number 
of iron lines is somewhat less — 67 ; 41 of these, or more than 
half, ai« picked out by spots and storms , Seventeen are basic ; 
of the 17 msic ones 15 are seen in the spots and storms, and 
only two ore lines that are not seen. 

Now, we will turn to another substance, nickel, and there we 
see very mnch the same kind of thing at work. In nickel for 
the region F to ^ we have 20 lines recorded by llialdn. 


Ntckil 


Total number of lines 
Number in spots and flames 

Basic 

„ Seen .. 

„ Not seen 


F-b 

20 

3 

5 

3 

2 


Of these 20, |7 are dropped, abolished, when we come to 
observe the bngnt Imcs ancl the widened lines of nickel m the 
spotB and itorms — the 20 comes down to 3. Among the 20 lines 5 
ora found to be common to two substances. Of those 3 are 
lecn in the flames, that la to uy, every line of nickel seen in a 
spot or flame Is common to two subslances, and only 2 are 
visible m the ao lines not affected by spots and storms. This is 
■11 the work of this nature which we need now consider, buU U 
Is not all the work that has been done Neither my assistants 
nor myself, 1 am sure, have spared our attempts, nor ourselves, 
for the matter of that, in tr^^ng to get at the bottom of ihis 
matter, and the facts which have been here brou^t forward are 
^pical of a much larger number of facts wmeh have been 
OMArved. In the case of every part of the ipcctnun, in the case 
of every substance, the verdict U the same. We have the fact, 
thlt two things are going on exactly parallal to each other^fiist 
that BOiM Unea are commoa to two snbalancci ; next that the lincB 
cominoii to two lubstancei art seen almoit exdniively alone, both 
in theiun'i ipoti and In the sun's flames. So that in addition to the 


stj4 te medicine ' 

I7IRST a few words on what may be called the general 
“*■ theory of our subjecl-matUr ITie term ** Stale Medicine" 
corresponds to the supposition that, in certain cases the Body- 
Politic will concern lUelf with the health- interests of the people 
-^will act, or command, or deliberate, or inquire, with a view to 
the cure or the prevention of disease. Before any such supposi- 
tion can be effectively realised, the science of medicine — that is 
to say, the exact knowledge of means by which disease may be 
prevented or cured^must nave reached a certain stage of deve- 
lopment , and unless the science be supposed common to all 
persons in the btate, the existence of State medicine supposes a 
special class of persons whom the unskilled general publia can 
identify os presumably possessing the required knowledge. Thus, 
given the class of experts to supply the required exact know- 
ledge, the Body-Politic undertakes that, within the limits of its 
own cone til utional analogies, it will make the knowledge useful 
to the community. 

I have intimated that in State Mediane (just as in private 
medicine) the medical function may be exercued either in curing 
or in prevenluig disease , but practically these two departmentB 
of State Medicine are not of equal magmtude, norarcaealt with 
in quite the same spirit. 

Aj regards curative medicine, modem Governments have in 
general found it needless to interfere in much detail m favour of 
persons who require medical treahnenL 

Larger and far more various than the action taken by the 
State with reference to the cure of disease is that which it takes 
in regard of prevention j and it is particularly of preventive 
medicine that 1 propose to speak. In its legal aspect it is repre- 
sented by a considerable mass of statutes (nearly all of them 
enacted within the last thirty-five years), and by an anny of 
administrative authontia and officer! appointed to ^ve effect to 
those enactments. 1 need not describe in detail the laws and 
administrative machinery to which refer, but 1 may remind you 
of the largeness and variety of the rscope, even by quoting ossLy 
the terms in which 1 was able, t ilve yean to speak of the 
public health law of England ; * * It would, I think, be difficult 
to over-estimate, m one most important point of vW, the pro- 
gress which, during the list few years, has been madie in ooni- 
tary legislation, The pnnciples [now affirmed in our sUlute- 
book are such os, if carried into full effect, would soon rednoc to 
quite an insignificant amount onr present very Urge proportioiii 

^ Ad AddnH dakvend al the gpenlng of lha Saction of Public Madidna, 
mlha lotaniatioBal Madical AuocUuon, by John Slabin, CB., ?.R. 9 .| 
D.CL , LLD 
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Qf preventibic disease. It is the almost completely eapressed 
intention of our law that all .such stAtes of properly and 
all Buch modes of personal action or inaction as may be 
of danger to the public health should be brought within 
loope of summary OTocedure and prevention. Large powers 
have been given to local antborities, and obligation eapreasly 
imposed on themj as regards their respective districts, to 
suppress all kinds of nuisance, and to provide all snch works 
and establishments as the public health pnmanly requires £ 
whde auailiary powers have been given, for more or less optional 
caercue, in matters deemed of less than primary importance to 
health , as for baths and wash-houses, common lodging-houses, 
labourers' lodging-houses, recreation-grounds, disinfection-places, 
hospitals, dcad-hoases, bunal grounds, Ac. And in the interests 
of health the State has not only, as above, limited the freedom 
of persons and property m certain common respects, it has 
also intervened in many special relations. It has interfered 
between parent and child, not only in imposing limitation on 
industrial uses of children, but also to the extent of requiring that 
(.hddren shall not be left unvaccinated It has interfered between 
employer and employed, to the extent of insisting, in the interest 
of the latter, that certain aaniLa^ claims shall be fulfilled in all 
places of industrial occupation It has interfered between vendor 
and purchaser ; lias put restrictions on the sale and purchase of 
poisons ; has prohibited in certain cases certain commercial sup- 
plies of water ; and has made it a public offence to sell adulte- 
rated food or drink or medicine, or to offer for sale any meat 
unfit for human food Its care for the treatment of diseaiie has 
not been unconditionally limited to treating at the public expense 
such sickness os may accompany destitutiou ; it hai provided 
that, in any sort of epidemic emergency, organibcd medical assist- 
ance, not peculiarly for paupers, may be required of local 
authorities ; and, in the same spirit, it requirei that vaccination 
at the public cost shall be given gratuiLouiily to every claimant 
The above survey might easily be extended by referring to 
statutes which are only of partial, or indirect, or subordinate 
interest to human health ; bnt, such as it is, it shows beyond 
question that the Legislatuie regards the health of the people as 
an interest not less national than personal, and has intended to 
guard it with all practicable securities against trespasses, 
casualties, neglects, and frauds ^ At the time when that 
description was written I unfortunately had to confess that the 
intentions of the Legislature were not carried into effect , for 
that the then existing laws (especially in respect of the local 
aalhonties which should give effect to them) were m a state of 
almost chaotic confusion and unworkability , but since that 
time an entirely new constitution of local authorities has been 
mode, Borne thoaBonds of additional ofheers have been appointed, 
and the general fabric of the law has been consohdatco, and its 
powers in some respects extended and mode more stnngcnt, with 
a view to the better prevention of disease, so far as legal powers 
and facilities can attain that object. 

Such being the very large contnbution which the Dody-Folitic 
makes to the purposes of otate Medicine in this country, let us 
next see how we of the medical profession stand m respect of 
the scientific contribution which we diiatinctivcly e to the same 
great object 

In preventive, just as m curative, medicine, It occasionally 
happens that consequences more or less valuable result from 
some mere chance-hit of discovery ; but except so far as this may 
sometimes (and but very rarely) happen, aisease can only be 

E evented by those who have knowledge of its catssa — know- 
ige which does not deserve to be called knowledge, unless 
in proportion as It is conclusive and exact, and thoroughly 
to InveBtinte the causes and their mode of operation is the 
quite indispensable first step towards any scientific study of 
prevention. Essentially we xilow how to prevent, by having 
lint learnt ezactW how to cause. Therefore it h that preventive 
medicine has had almost no development until within tnese later 
times. The germinal thought of it may be traced In even the 
first days of our profession. The spirit in regard of which 
Hippocrates has been aptly called the Father of Medicine^the 
scientific sputi of obser^bon and Yaperiment, bs distinguished 
A-om the Bpiiit of prioBteraft, was one which hli medical writings 
equally Bhowed in their preventive as in their curative leUdoni ; 
and when he, some twenty^thren centunes ago, expduuded to Iub 
oontemponrles that pathology Jb a branch of the idenee of 
nature— that causes of dlaeue axe to he found in physical acd- 

* *' KltvsBih Repoit of the Msdkal Qfflow of lihs Erfvy Coundl,** 1869, 
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dents of air and earth and water, and m quantities and qualities 
of food, and m personal habits of life, he (not without risk of 
being denounced for impiety) virtually proclaimed for all time 
the firit principle of preventive medicine, and indicated to his 
followers a new line of departure for those who would most 
largely benefit mankind. IIis followers, however, have had 
their work to do. True knowledge of morbific causes could 
only come by very slow degrees, and as part of the development 
with which the physical and biological sciences have, little by 
little, with the labour of agcB, been building IhemselvcB up , and 
so no wonder that, despite the lapse of time, even the most 
advanced of nations are hitherto but beginning to take true 
meojjurc of the help which preventive medicine can render them 

Now what IS the nature of that study of causes through which 
we may gradually arrive at couiiter-causmg or prevention ? 

Addresalng a skilled audience, I shall utter what to them is 
the merest commonplace when I say that, in the physical and 
biological sciences we acknowledge no other study of causes 
than that which consists in expennunt And the study of 
morbific causes is no exception to that rule : it Is solely by 
means of experiment that we can ho|)e so to learn the causea of 
disease os to become po^seBsed of resources for preventing 
disease. 

The experiments ^\blch give us our teaching with regard to the 
causes of disease are of two sorts ; on the one hand we have the 
carefully pre-arranged and comparatively few experiments which 
are dune by us m our pathological laboratories, and for the most 
part on other animals than man , on the other hand, we have the 
expenments which accident does for us, and, ab^ve all, the 
incalculably large amount of crude experiment which is popu- 
larly done by man on man under our present ordinary conditions 
of social life, and which giVLS us its results for our interpreta- 
tion 

'When I say that experiments of those two sorts are the sources 
from which we learn to know the causes of disease, I of course 
do not mean that the mental process by which an experiment 
becomes instructive to us is the same m regard of the two sorts 
of experiment On the contrary, the setiological problem (so 
long OS it IS a problem) is approached m the two cases from two 
opposite points of view , ana the dyuamical continuity of rcla- 
tiQu, which we call cause and effect, is traced, in the one case, 
from the one pole, and m Ihe other case, from the other pole of 
the relation. In the one case, starting with knowledge of our 
own deliberately- prepared cause^ our question is, What will be 
Its effect? In the other case, starting from a ccrlim efict pre- 
sented to us, our question is, What has'bcen its cause ? But in 
the second case, just os in the first, when the question is 
answered, when the problem u solvea, when the relation of 
cause -and- effect has been made dear, ive recognise that the con- 
juring- power which has brought us our new knowledge u the 
ixiwcr of a performed expenment. 

Let me illustrate my argument by showing you the two pro- 
ceshcs at work in identical provinces of subject matter, — What 
are the classical experiments to which we habitually refer when 
we think of guarding against ihe dangers of Asiatic cholera ? 
On the one side there are the well-known scientific infection- 
experiments of Prof Thiersch, and others following him, per- 
formed on a certain number of mice. On the other nond, tn^c 
are the equally well-known popular experimcnta which, during 
our two cholera epidemics of 1048-9 and 1S53-4, were performed 
on half a miUion of human beings, dwelling in the southern dis- 
tricts of London, by certain commercial companies which supphed 
|hose districts with water. Both the professor and the companicB 
gave UR valuable experimental teaching as to the manner in which 
cholera is ipread 1 need not state at leni^h ihe facts of^ those 
experimentB, probably known to all here, but may rather JuBtlff 
my parallel by refemng to an setiological question which wm 
presently be discussed in our section. 

It concerns the causation of tubercle — the moat fatal by far of 
all the diaeases to which the population of this country is Bubject. 
On that subject, for the last sixteen yean, we have had a new 
era of knowledge. It was the great merit of a Frenchman, M. 
Villcmin, that he, in 1865, first made us fully aware that tubmle 
is an infectious diseaie. He did this by certain iahraiery 
expenments performed ou other animals than man. He found 
that general and fatal tubercular infection of the animal was 
produced when be Inoculated It subcutaneously with a little 
crude tubercular m^ter Aom (he human subject. That fint 
I laboratpi? Investigation of the subject has been followed ^ttt 
extensively hy othen ; and the fiirther experiments, wfaile 
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■otlidy confinnhif M. Villemui'i diicoTflry, hJive ihown that 
nbcataneoDt mocalatloii is not the onlj mode by which the 
tnberailir Infection cm be propapitcd. Dr Tappeiner and 
othen have shown that the same effect is product on the 
animal if tubercular matter (such as the sputa of phthiidcBl 
patients) be diffused in ipruy In the air which the animal breathes ; 
and Prof, Qerlach of Hanover showed twelve years ago with 
repaid to the bovine variety of tubercular disease (the perUucht 
Of the Germans), that Its infection can be freely Introduced 
throoih the itomach if bits of tubercular organs be given in the 
food, or if the healthy animal be fed with imlk from the animal 
whlcn has tubercle. That the communicability of tubercle from 
animal to animal is also being tested to an immen'^e extent hr 
pej^lar ixpmmenfs on the human subject, is what a motnenrs 
rraectlon will tell ; and from that wide field of experiment I 
select one bistanee for iHiulralion. 1 have every rea<;on to 
believe that Prof. Gerlach's expenments on the communicability 
of tnbercle by means of milk are very extensively parodied by 
commercial experiments on the human subject. 1 learn, on 
what 1 believe to be the highef>t authority In this country, that 
tubercle (in different degrees) is a malady vhich abounds among 
our cows ; and that so long as the cow continues to give milk, 
no particular scruple seems to prevent a distnlution of that milk 
for popular use. To the persons who consume that milk an 
Important question as to the causability of tubercle is put in an 
eiperimental form, Whether they will become infected with 
tubercle is a question which the inrlmdual consumers do not 
stand forward to answer for themselvc'^, hkc the animals of the 
laboratory experiments but Dr Creighton’s lately-published 
boql^ entitled, "Bovine Tuberculosis in Man,’' and a paper in 
whidh I am glad to any he brings under notice of our leclion the 
very remarks ble senes of facts on which he grounds that start- 
ling title, teem to huggebt a first inblalment of answer in accord- 
ance with Prof. Gerlach’s experimental finding. 

The two sorts of expenment^the scientific and the popular — 
differ, u 1 have noted, in this particular . that ihe popular 
experiment is olmoht always done on man ; the scientific almost 
always on some other animal, It is true that many memorable 
oases are on record, where members of our profession have de- 
liberately given up their own personi to be experimented on by 
themselvei or others for the belter settlement of some question 
as to a process of disease ; have deliberately tried, for instance, 
whether, in this way or in that, they could infect themselves 
with the poison of plague or of cholera ; and os regards one sneh 
cue which is in my mind, I think it not unlikely that the illus- 
trions life erf John Hunter was shortened by the experiments 
whirt he did OB himself with the ignoble poison of syphili'^. 
Thm have been cases, too, where cnmmals nave been allowed 
to purchase exemption from capital or other pumshment at the 
cost of allowing some painfni or dangerous experiment to be 

E e rform ed on themiielvea And cases are not absolutely un- 
uown where ancon<^enting human beings have been subjected 
to that sort of experiment. But waiving snch exception^, the 
rule Is, as I have said, that scientific experiments relating to 
causes of disease are performed on some animal which common 
opinion estimates as of lower importance than man. Now, as 
between man and brste, 1 woukl not wish to draw any di'-tinclion 
which pusoni outside this room might find Invidious ; but, 
iuwing for the moment that man and brute are of exactly equal 
value, 1 would submit that, when the life of eithei man or brute 
M to^ b e made merely Instnimentil to the establishment of a 
sdMbffe tnitb| the use of the life should he economical. Let 
In that point of new, Invite you to compare, or rather to 
oantrast with one another, those two sorts of experiment from 
wMch we have to get our knowledge of the causes of disease, 
‘nm commercial eiperiments which illustrated the dangerousness 
of lewagc-poUuted waier-rapplies coat many thousands of human 
lives; the scientific expenments which with Infinitely more 
ttsetituds justified a praamptioB of dan^rousnes^ cost the 
UvN of a few dozen mice. So, again, with eimrimentB as to 
causation of tubercle i—judging from the information which 
* 35®^ ^ should suppose that the human beings whose 

■fflt-iupply on any given day includes milk from tubercular cows 
counted, In this country, In tens of thousands ; but the 
■ofteptlfie expenments which justify us in declaring such mllfc- 
Himy to be highly dangerous to those who receive it were con- 
clwm when they amounted to half-a-down. So far, then, as 
mam the mere getlitig of experimental knowledge, we must 
no^ with a view to economy or life, be re fer red to popular, 
rmher than identific, experiment. And In the same poliC df 


view, it perhaps also deserves consideration that ike popfoe 
experiments, though done on so large a scale, very ofm uve 
in them sources of ambiguity which lessen their jMfulnesi for 
teaching 

Let me now briefly refer to the fact that, during the krt 
quarter of a century, Al practical medicine (cwmtive as well as 
preventive) has been undergoing a process of transhguratkoB 
under the inflnence of laboratory cxpmments on living things. 
The progress which ha^ been made from conditions of vigucnM 
to conditions of exactitude has, in many respects, been grsalsr 
in these twenty- five years than in the twenty-five centnries. which 
preceded them ; and with this increase of Insight, due ahnoiit 
entirely to scientific experiment, the practical resources of oir 
art, for present and fntiire good to the world, have hid, or Will 
have, commensurate increase. Especially in tliose parti of 
pathology which make the foundation of preventive medicine, 
scientific experiment in ihcse years ban been opening larger and 
larger vistas of hope ; and more and more clearly, as year suc- 
cess year, we see that the time in which we are is fuller of 
practical promise than any of the ages which have preceded it, 
Of course, 1 cannot illtulrate this at length, but some little 
attempt nt illustration I would fain make 

First, let us plance at our map When we generalise very 
broadly the various causes of death (so for as hitherto intclligibfo 
to us) we see them as under two great heads respectively anto- 
pathic and cxopalhic On the one hand, there is the original 
and inherited condition under uhicb to every man born there is 
normally assigned eventual old age and death, so that, sooner or 
later, he " runs down ” like the wound up uatch with its ended 
chain ; and, as morbidities under this type, there ore thoM 
various original peculiarities of const ituLiun which make certain 
individual tenures of life shorter than the average, and kill by 
way of premature old age of the entire body, or (more Mrerally) 
by quasi->>enile failure or particular organa. On the other hand, 
as a second great mass of death -causing Influence, we see the 
various interferences which come from ouMde , acts of mechani- 
cal violence, for instance, and all the many varieties of external 
morbific influence which can prevent the individiial life from 
completing its normal cuurse. 

As regards cases of the first class— 'Cases where the original 
conditions of life and development are such as to involve prema- 
ture death (which in any iuen case will commonly show itself as 
a fault in particular lines of hereditary ^ucces^ion)— the problem 
for preventive medicine to solve is, by what cross-breeding or 
other treatment we may convert a short-lived and morbid into a 
long lived and healthy stock , and thi«, at least as regards the 
human race, ha*:, I regret to say, hardly yet become a practical 
auestion But, as regards causes of the second chis«, etidenlly 
tne various extrinsic interferences which shorten life have to be 
avoided or resisted, each according to its kind, and here it is 
that the scientific exfenmenten of late years have been giving 
us almost daily increments of knowledge 

Two early instances, vastly Important In themselves, thonafli 
of a comparatively crude kind, 1 have already mentioned ; and I 
now wish to glance at some illimtrations of the immense scope 
and the marvellous exactitude of the newer work. 

The invaluable studies of M. Pasteur, begmnlng In the facts 
of fermentation and putrefaction, and thence extendirv (o the 
facts of infectious disease In the animal body, where IL Chin- 
veau's demonstration of the particulate nature ^ certain eontigia 
came to assist them — they, I say, partly in themaelves, and partly 
in respect of kindred labours which they have excit^ othen to 
undertake, have introduced ns to a new world of strann know- 
ledge. We have learnt, as regnrda those diseases of the animal 
body which are due to various kinds of external cause, that pro- 
bably all the most largely fatal of them (Impossible yet to s» 
how many) repinseirt but one single kind of caust^ nd respeef- 
Ively depend on invasions of the animal body by Mme rapdly 
self- multiply mg form of alien life. This doctrine, which raen- 
tlfic experiment imtiated, has, for the last dozen years, been 
extending and confirming Itself by further experiment. As looii 
as the doctrine began to seem probable, saence saw that, should 
it prove irne, it must have the most Important corollaries. If 
the came of an Infecting human diaeane Is a self-multiplying gm 
from the outside world, the haUts of that living enemy of owi 
can be studied in iti outside relations. Tt becomes an obM^ of 
common Batumi hhtoiy, it has Uologlcal affinities and amdogieB. 
We can cultivate it in tat-tubes m ooT labontorlcs, aa the 
gardener would cultivate a rose or an apple, and we con aee 
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what igrcM ind what diaa^reei with its life. And then, a*i the 
Bovt tnd immeuurablj most important itage, where nothing but 
expenment on the living body will help Ui, we can try whether 
perhaps tny of our modifications of Its life have made it of 
weaker power in relation to the living bodies which It invadea, 
or whether, through our more intimate knowledge of its vital 
aifiutufl, we can artificially give to bodies which it would Invade, 

% partial or complete protection against it. Such, at first blufih, 
were the obvuus possibilities of research which the new doctrine 
oi infectious disease suggested to the mind of the pathologist , 
and never since the profession of medicine has existed, had a held 
of such promise been before it. The promise has not been belied. 
A holt of diseases has been worked at in such linen as I just now 
indicated, and with many of them important progress has been 
made. 

It would be impossible for me even to name a twentieth part 
of the investigations which have been more or less successful, 
As reg^i some which have most struck me, 1 i>as5 with but a 
wordDr, Klein's investigation of the pneumo-enteritis of swine'; 
Frof. Cohn's and Dr Koch's and Dr Buchner’s respective con> 
tnbutioiu to the natural hutory of the anthrax bacillus ; Dr. 
Boliinnr’s rccogmlion of the microphytic origin of an important 
cinc^d disease of homed cattle, with Dr Johne's illustration 
of the inocul ability of this dlseaie , the research by Drs Klebs 
and Tommoii-Crudeli into the lutiraate cause of marsh-malana ; 
and, not least, the demonstration (as it appears to be) which Dr 
Gnwits haa leceutly published, that some of the coinmoneRt and 
most innocent of our domestic microphytes can be changed by 
artificial culture into agents of deadly infectiveness. 1 pass 
these and others, in order that I may more particular! v speak of 
some which have already shown themselves practically umhil ; 
for m respect of some of them the time has ^ready come when 
abstract scientific knowledge is passing into preventive and 
curative knowledge. 

First, and not m a spirit of nation aLparhality, I will mention 
the application which M Fasleur's doctrine has received at the 
hands of Mr. Lister, with regard to the antiseptic treatment of 
wounds 1 an application which, enforced and illustrated at eveiy 
turn by Mr. Lister's own eminent skill as an expcnmentalut, ha^ 
been confirmation as well as application of the parent doctrine, 
and the beneficent uses of which, in giving comparative safety to 
the moat formidable surgical operations, and in immensely facili- 
tifing Meosmv from the moat dangerous forms of local injury, 
■ro reoogniBoa — I thmk 1 may aay, by the grateful common con- 
sent of our profesBion lU all countries, to ^ among the highest 
tnumphs of preventive medicine. 

Secondly, out of the experimental studies of anthrax — chiefly 
out of thobC of Dr. Sanderson and Mr. Duguid in this country, 
and thoic of Dr. Buchner m Germany and M. Touasaiiit in 
France, has grown ■ knowledge of vanous ways In which the 
contagion of that dreadful diaeobc con be so mitigated that an 
gnmial mocuUted with It, instead of incurring almost certain 
death, shall have no serious illness ; and the further knowledge 
has been gamed that the animal i ibmUted to that artificial pro- 
Godure is thereby more or less secured against subsequent liability 
to the diHose, In other words, with regard to that disease, an 
uiAiction which sometimes spreads to man from his domestic 
animals, and one which in some ports of Europe is of senous 
consequence to agricultural interests, as well as to animal life, 
the Uler experimenters— of whom I may particularly name M 
Touiaint and our countryman, Prof Greenfield, ^eem to be 
giving to the iniinal kingdom, and to the formers, ihe same sort 
of boon 08 that which Jenner gave to mankind when he taught 
men the use of vaccination. Quite recently, our great Iooiict, 
M Pasteur, seems to have made, by new expenmenti, still 
luTther progresi m the mitigation of anthrax. 

TkuAy, a similar discovery has been made by M. Pasteur, 
with xcfeieiiee to the contsmvm of a very fatal poultry dUoose, 
known by the name of fowl j cholera , he has learnt to mitigate 
that oontagiuB to a degree, In which, if fowls be inoculated 
with k, they will suflhr no serious ailment ; and he has found 
tbM fowls so inoculated (or, os he, in honour of Jcimer, would 
lig, ‘'fowls M vucinated") ore proof against future attains Of 
the dssoase, 

FoBsthly, Prof. Semmor of Dorpat, through experiments 
dMM udoi his dkecUon by Dr. Krnjewski, has mode a similar 
diocofiry u ngord of the infection of upticamla ; his found, 
nonriyi thefi by tfeobuent like that with which M. Toumeint 
xHtigMoa the oontagyifli of splenic fover, he con bring the most 
Mptle ooiitagliB into a slate in which it shaD be mild 


enough to facrve for harmle inoculations ; which inoculations, 
when performed, shall be protective against future infectious. 

Finally, in a different drection of experimental work, let me 
name the recent most a Imirahle research which Dr. Schliller of 
Greifswald has made, no iinially in re^ipect of certain surgical 
affections of joints, but in rtality extending to the ininoit pntho- 
logy and therapcutich of all tubercular and scrofulous affections. 
A knowledge of the fatal infecLivcnChs of crude tubcrculu matter 
had been given (as 1 before said) by Villemm and thojc who 
followed him ; and Prof. Klebs, four years ago, declared the 
infective quality to be due to the presence of a microphyte 
(micrococcus), which he had succeeded in separating from the 
rest of the matter by successive acts of cultivation in fluids of iii' 
organic origin Dr Schuller solidly settles, and widely extends, 
that teaching. According to his apparently quite unquestionable 
obhervations and experiments, the micrococcua which charac- 
tcriic<) tubercle char.'icte rises also certain affections popularly 
called ^'scrofulous" — namely, "scrofulous” synovial membrane, 
“ scrofulous ” lymph'glaiids, and lupus i m that these diseases 
may be defined as essentially tubercular, and that inoculation 
with matter from any of them, or with a cultivation- fluid m 
which the micrococcus from .any of them has been cultivated, 
will infect w'lth general tuberculosis The rapid multiplication 
of Ihe tul^rclc-micrococcus in the blood and tissues of any inocu- 
lated animal can be verified both by microscopical observation, 
and by inoculative expenment ; and .an exticmcly interesting 
part of the research, in explanation of certain of our human 
joint-diseases, is the demonstration that if m the inoculated 
animal a joint is experimentally injured, that joint at once be- 
comes a place of preferential resort to the micrococcus which is 
multiplying m the blood, and becomes consequently a special or 
exclusive seat of characteristic tubercular changes Even thus 
far the practical interest of Dr Schulier'b book is such as it 
uould not be easy to overstate, but still greater interest attaches 
to the last chapter of the book, iO which, confidently resting on 
the pathological facts which I have quot^, he makes proposals 
for the treatment of tubercle on the Ixisls of its nucrophytic 
origin, and shows the successful result of such treatment aa he 
has hitherto tried, from that basis, on aniinalB ariifioially infected 
by him 

I venture to say that m the records of human indutitry it 
would be impossible to point to work of more promise to the 
world than these various contributions to the knowledge of 
diieose, and of its cure and prevention, and they are contribu- 
tions which from the nature of the case have come, and could 
only have come, from the perfonnence of experlmontii on living 
nmmals. 

At this most productive q)och iii the growth of medical 
science, our English studies have been interrupted An Act of 
Parliament, passed five ^an ara under the title of the Cruelty 
to Animals Act, has made it difficult or impossible for sacBtiflc 
observers any longer to follow In this country any such courses 
of experiment as those which of late years, at the cost of rela- 
tively insignificant quantities of brute suffering, have tended to 
create an infinity of new resources of relief For the sufferings both 
of brute and man The Act does not in express terms inter- 
dict all performance of such ctnirsas of experiment ! it nominallv 
allows tnem to be done under a variety of limited licences whicn 
may be granted by a Pnncipal Secretary of State ; but the 
limitations under which these licences are granted, and the 
trouble, delay, and friction which necessarily to some extent, 
and, in fact, often to an intolerable extent, attend the obtaining 
of any one of them, are practically little better than prohibition 

The Act apparently contemplates, as the chief subjects of Its 
operation, an imaginary class of unqualified persons, who, with 
no legitimate relation to Bdentiflc research, would, under pre 
tend of such reieardh, tortnre, and (it is supposed) take pleasure 
m torturing, live animals , and against (his devilish class of 
pertons the Act is very indulgently framed : for, Instead of 
expressly refusing licence to unqualified pennns, and perhaps 
hinting to such of them as would do wilful cruelty under pre- 
tenu of study that the lash and the treadmill are for such 
scoundrels — instead of this, I lay, the Act virtually confounds 
together that Imaginary clnis of unqunliAed and cruel persons, 
and, on the other hand, our professional class of fond /Ue %ien- 
tific mvastigators, on whom the progress of medicine depends, 
and whose naniM are sufficient secunty for their ctmduct What 
Is counted good for the one dnxi h also counted gond for the 
other. The law wlU tnsst no lioenaed experimenter farther than 
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It can provide for his being minutely 'wntebed and regulated by 
tbe Secretary of State : and in respect of the details of experi- 
mental procedure, the supervision of that high political otBcer 
is lubstituted for the diBcretion and conscience of the Ecientihc 

investigator. , ci. 

Coniiider for a moment what this means in regard or the mem- 
bers of our profession whom it alTectB. Contrast with it the 
almost unbounded trust with which the world, from time imme- 
morial, has rennlcd the character of our profession. Consider 
the relatloa of inmost confidence in which members of our pro- 
feiion in every comer of the kingdom are admitted to share in 
the sanctities and tendemesses of domestic Life. Consider our 
immense daily responsibilities of human life and death Con> 
slder that there is not a member of our profession to whom the 
law does not allow discretion that, in certain difficulties] of child- 
birth, he shall judge whether he will kill the child to save the 
mother And in contrast with all this, is it to be seriously main- 
tain^ that society cannot trust us with dogs and cats ? that our 
foremost workers— (for it is essentially they who are affected)— 
cannot be trusted to behave honestly towards their brute fellow- 
creatures, unless they be regulated and inspected under a special 
law m much the same prevenient spirit as if they were prostitutes 
under the Contagious Diseases Act? 

I have reason to believe that, if that Act continues on the 
statute-book, one of two results will follow Experiments, indis- 
pensably necessary for the growth of medical science in relation 
to the cure and prevention of disease, will cease, or almost cease, 
to be done in tins country , or, ns the alternalivc to this, persons 
who dciirc to advance the science of their profession, w ill he 
tempted to clandestinely ignore the law and to run their chance, 
If the worst comes to the w’orst, of having to try conclusions with 
the common informer. 

Let me illustrate this by two personal references : I have 
already mentioned Prof. Lister as an experimenter, whose name 
is now classical wherever science hns reached, and whose work 
has been of signal advantage to mankind Last autumn Mr. 
Lister wished to do some experiments in extension of the par- 
ticular branch of knowledge with which his name is idenlined, 
and at a point which he considered of extreme importance in 
surgical pathology, He found he must either abandon his 
investigation or must conduct it in a foreign country, and m his 
zeal for science he chose the latter course Ilis expenments 
(which hid to be 011 large animals) were done at the Veterinary 
College of Toulouse ; and in staling this fact in a letter, from 
which I quote, Mr, Lister added that ^*even with reference to 
small animals, the working of the Act is so vexatious as to be 
practically prohibitory of experiments by d private practitioner 
like myself, unless he chooses to incur the risk of transgressing 
the law." A second name which I have mentioned is that of 
Prof. Greenfield, who has so highly dislinguished himself m 
developing, by means of experiments, the preventive medicine 
of splenic fever Dr. Greenfield, in order to perform his inocu- 
lation-experiments, had of course to become a licence-holder 
under the Act; and his experience of the hindrances which 
attach to that position is expressed to me m the following terms - 
"It is my deliberate conviction, os a result of my experience, 
that these hindrances and obstacles are so numerous and so 

f reat os to constitute a most serious bar to the investigation of 
isease, and even of such remedial measures os would by com- 
mon consent be for the direct benefit of the animals expen- 
mented upon. When to this is added all the annoyance and 
opprobrium which are the lot of investigators, it is to be won- 
dered at that any one should submit to be licensed.’’ Dr. Green- 
field's experimental operations cun!>isted only m inoculating the 
virtu of animal diseases, and he says- "1 have not been 
engaged m other inwligations for the simple reoMin that, with 
the prewit restricdoiu and the difficulty m obtaining a licence, 
1 regard it os almost hopelesi to attempt any useful work of the 
kind in this country." 

As 1 feel sure that the Act must at no distant time be recon- 
sidered by the Legulature, and as I also very strongly feel that, 
quite apart from any Question of legal enactments, there is the 
uestion of moral rignt or wrong to he considered in the matter, 
would beg you to allow me to make my own public confes- 
sion of faith (from which 1 dare say yours will not mneh differ) 
in that extremely important matter of controversy. 

The quc<<lion i being whether medical science can rightly use 
living animals os subjects for expenments which may be painful, 
and even, in exceptional case^, very painful to them, the answer 
may be Bought in either of two directions : I, What says the 


voice of the experimenter'a own conscience? and a. What 
layi the standard of common contemporary canduct in onilogoiii 
coses? 

As regards the first, if I may take the liberty of expressing 
my own feeling, 1 would sty this. 1 do not in any degree 
regard it ’as matter of indifference that, in certain coses, by 
my own hand or by that of some one acting for me, I must 
inflict death or pain on any living thing. I, on the contrary, 
think of it with true compunction ; but 1 think of it os good 
or bad according to the end which it subserves, Where 1 see 
my way to acquire, at that painful cost, the kind of exact know- 
ledge which, cither in itself or m contribution to our common 
stock, will promote the cure or prevention of disease in the race 
to which the animal belongs, or in the animal kn^om generally, 
or (above all) m the race of man, I no more flinch from what 
then seems to me a professional duty, though a punful one, than 
I would, in the days before chloroform, have shrunk from the 
cries of a child whom 1 hafl to cut for stone If, In a case hi 
the latter sort, the surgeon nerves himself to his work by the 
conviction of an indispensable usefulness in what he has to do, 
&o does the pathologist in his, and isurely in a much larger sense, 
Ihe agitated parent of the child might sometimes be tempted to 
say " Forbear giving this cruel pain ; let the poor little sufferer 
die " ; but the fcurgemi's reply would have comforted her. And 
so with the physiological experimenter - except that he, instead 
of looking at one individual life to be sav^, la looking at a 
race or at many races, and rtfiecta how, in respect of some 
gnevouii physical misery, the whole of them, m all their multi- 
tudinous successions, may he redeemed through the suffering of 
the few. This ib my perhonal view of the abstract right or 
wTong in the question I state it because, in matters of right 
and wrong, no man ought to shelter himself behind .authnnty 
1 believe I may add that if it, or something very like it, had not 
for centuriea been the general view of the medical profession, 
OUT professional knowledge would probably be standing in this 
present age about where it stood in the days of the Planlageneta. 
Uf Harvey and Hunter and Uele, we well know that such was 
the view on which they acted in rendering their immortal ser- 
vices to mankind , and 1 am not aware that any man, whose 
opinion really counts in matters of medical science, would 
express any material dissent from it. 

The second standard to which I referred uas that of the com- 
mon condact of men in antilogous coses. I pointedly say 
“ analogous," rather than "similar," because common life does 
not in fact give cases which, properly speaking, arc "similar" 
to ours. But what, I ask, 13 llie zommQWprinciple of behaviour 
of civilised man towaids the so-called lower animals? He in 
every respect subordinates their lives to his own. If he thinks 
he can get an advantage to himself by killing or painfully muti- 
lating an animal, he docs so with apparently no hetiitation. See, 
for one instance, the sexual mutilations which arc inflicted on 
all but a small minority of mobt kinds of domeitic animals, and, 
as regards some kinds, on many of the females. When I ap- 
peared las a witness six yearb ago before the Royal Couimission 
which was considering the question of our expenmeota, T por- 
Ucularly endeavoured to draw their attention to this view of the 
case , and in one of myanswerb (No, 1491) 1 entered on it more 
fully than would be suitable to the present occasion. 

Thus, either way, whether 1 look to what I may call the 
general conscience of the medical profession, or look to the 
principles by which men in geuerai govern their conduct 
towards the brute creation, noiAere do I see fair Round on 
which exception from outside can be taken to a limited, a 
strictly economical, use of animal life for purposes of scientific 
experiment. 

No doubt there can be found, outside the medical profession, 
excellent persons, and plenty of them, whose first Inclination 
would be to dibsent from that position of ours ; and some such 

f iersons have (os 1 think, hastily) given public utterance to such 
irst impressions, and done their best to promote legislation 
against ub. Among names which 1 see identified with opinions 
different from ours, are some for which 1 have deep respect. 
Particularly of one such man, whom I have the honour to know, 
I think it may be truly said that hU own whole life baa been one 
of practical beneficence, and I would not willingly incur the 
censure of any buch man. But even to him I would feorlosly 
say, that 1 thmk he has not done justice to the cose of our pro- 
fession. To him, and such as him, 1 would confidently appeal 
to reconsider their first impresbioni. On him, and such os him, 
I would urge that the pcoctloe of scientific experimentadon on 
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living ulmali li bat tn infinitcnmallj amall mppllcation of the 
licence which common life clums for itself in regard of 
animals; and I would challenge such men to examine, with 
strict impartiality, what ore their own reaponilbilitles, direct and 
Indirect, in rega^ of the Iniiiction of pain on living animals. 

I protest oguniit any man's applying to this extremely impor- 
tant question a purely arbitrary standard of right or wrong 
Those who pronounce judgment on their neighbours must be 
prepsred to state the pnnciple on which they judge. "Com- 
pound for sins you are inclined to, by damning those you have 
no mind to," is the Fhanfiee'a easy-going formula. Where would 
life be if that were generally accepted? Suppose a of 

action ; let men draw an arbitrary line across it — a line pre- 
scribed by no better rule than that which governed the lady's 
dislike to Dr, Fell ; let them affix a nickname of praise to all on 
one side of the Imc, and a nickname of dispraise to all on the 
other . truly we should thus have the readie-^t of royal roads to 
unlimited mutual persecution. 

And 1 protest against a standard of right and wrong being 
Axed for us on grounds which are merely sentimental In certain 
circles of society, at the present time, esthetics count for all in 
all , and an emotion against what they are pleased to call 
" vivisection" answers their purpose of inc moment as well as 
any other little emotion With such sections of society, our 
profcHiiion cannot senoubly argue. Our own verb of life is 
ipyd(fir9iUf not alirBtivtffBai. We have to think of usefulness to 
man. And to us, according to our standard of right and wrong, 
perhaps those lackadaisical aesthetics may seem but a feeble form 
of sensuality. 

Of tlie mere screamers and agitation-mongers who, happy in 
their hysterics or their hire, go about day by day calumniating 
our profession and trying to stir up against it the prejudices and 
passions of Uie ignorant, I have only to express my contempt 

I regret to have had to speak at so much length of the heavy 
cloud which at present hangs over the study of saentihc medicine 
In England, and which, in my opinion, is likely to be of specially 
disastrous effect on the progress of preventive medicine As a 
very old public servant in that cause, 1 should indeed grieve to 
see It brought to a stand-still for want of the scientific nurture 
which, In truth, is its very basis of life , and, speaking publicly 
of the danger on this occasion, I have hoped that the occasion 
may give importance to what 1 say 

And now, gentlemen, from contemplating that cloud, which 
happily IS but local, and which perhaps may be but temporary, 
1 gladly him to skies which have no cloud IF there exist in the 
social organism any function whatsoever for which development 
and eventual triumph may be foretold, surely it 13 that of State 
Medicine Of the tfro mat factors concerned in it— the two 
strong powers which witnin our own time have converged to 
nuke it the reality which it is — the growth of science on the one 
hand, and the Rowing stress of common humanity on the other, 
neither one is likely to foil. Of our science it is needless to say 
that it will grow. To the science of nature indeed is allotted 
that one incomparable human day which knows no sunset In 
the pure light of its ever-present daybreak, individual workers 
will piss away, generations will change, but the studies of 
Nature, and, above all, the gathering of such knowledge as can 
lessen man's physical difficulties and sufTerings, will surely grow 
from a^e to age, and, as on Proserpina's sacred tree, one golden 
fruit will follow another "simili frondcacct virga metallo." 
And no less alio In the other direction, the auguncs are wholly 
for our cause. Popular education is gradual] v makiM its way, 
and it will grow to be a force on our side, Masses of mankind 
that now have to be humbly pleaded For by others, will then be 
strong to speak for themselves Phyiiical interests, now bat 
little understood, will then be within ^asp of all men's appre- 
hension Not only will health be recognised at its true value, 
and its elementary requirements be regarded, but olio the frauds 
and vilUniea which are now committed against it will have 
become Intelligible to the common mind , and the workman of 
the future will strike against bein^ cheated m health as he would 
now strike against Mng cheated in woge^ As such timet come 
to the world, the science and the profeoiion which core for man os 
man will get to be better appredated than now. And in pro- 

g Dillon as an educated people grows to become Body- Pol [flic, 
tite Medicine will be seen to represent the true ideal of 
Government-action which sets Its standard of success in the 
“greatest happiness of the greatest number," 


OU/i ASTRONOMICAL COLUMN 

The Great Couet of 18S1 — The observations of (his body 
in both hemispheres from its discovery on May 22 by Mr. Tebbutt 
at Windsor, N.S.W., to the end of lost month, are closely 
represented by a parabolic orbit. The intensity of light is now 
rapidly going off, and if any decided deviation from the jiarabola 
18 established it can only be through the later observations m 
these latitudes , It is therefore important for the theory of the 
comet that the larger instruments in our observatories hhould be 
brought to bear upon the accurate determinations of position, 
and that this should be continued as long as practicable The 
following ephemens for Greenwich midnight is calculated from 
elements, which are likely to give the comet’s places prclly 
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The mtenStty of light on September 23 will be only one- third of 
that on August 20 

Dr. B A. Gould has published in pamphlet form an account 
of the Cordoba observations of this comet, with particular refer- 
ence to his observations of June 11, to which we referred last 
week. We give his conclusions respecting the object seen that 
evening m his own words — " La latitud consult rable presta poca 
probabilidad k la hip6tesm de que esla estrclla haya sido un 
planeta interior El movimiento relativo en declmacion, y la 
falta de cualquicr objeto vi<;ible de la mibma clase rn la vecindod 
del cometa el dia signicnte, no parecen admitir la suposicion que 
el cometa se hubiera dividido como el de Bicla £1 brillo que 
se necesitaba, para que fuese visible la estrclla en aquel 
momento y aquella posicion, mdica una magnitud no inferior k 
la tcrcera. 

"E^sta observacion tambien tiene que esperar su solucion en 
lo future, y tal vez solo despues de muchos ailoa " 

SCHAUERLE's CoMRT —According to M HigouTdan'i ele- 
ments, the position of this comet at Berlin midnighi on August 
23 will be in R.A ilh 42 5m , Decl. -1-40“ 34', and at the 
same hour on August 25 in K A I2h 16 om., Decl. -1-34“ I 4 \ 
and the intensity of light will be at a maximum between these 
dates. It may be observable m the other hemisphere for some 
weeks after perihelion passage. 

The Companion of Sirius,— Prof. Colbert of the Dearborn 
Observatory, Chicago, has calculated the following orbit of the 
companion to Sinus .— ^pastron passage, 1867 o, position of 
node, 4a" '4; node to periostron in the direction of the star's 
(retrograde) motion, 133^ , inclination, 57“ * j eccentricity, o 58 ; 
semi-axis major, 8''‘4i , period, 49 '6 years These elements 

? ive, for 1881 '2 : angle or poaitloDj 45 6, distance, 9^9; and 
or iSSa'i, position 43" i , distance, 9^'$ For 1890 2 the posi- 
tion II 322”‘2 , dibtance, a"'2, and the distance is near iU 
minimum. 


SCIENTIFIC SERIALS 

Tkt youmal of Anatomy and PAystolo^, vol. xv. Part IV 
July, 188 1, contauu ' On the ovary m incipient cystic diicasc, 
by Dr. V. D. Harris and A. Doran (Plate 23). — The anatomy of 
the Koala (Phascolatctps cinereus), by Dr. A. H. Young. — On 
the lymphatlci of the pancreas, by Dra. George and F. Elizabeth 
Hoffjm (Plate 34), — A cose of pnmory cancer of the femnr, by 
R Maguire (Plate 25).— A cose of chronic lobar pneumonia, by 
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Thomu ooitribudoD to the pAthologicd Aoatomy of 

B nouiy lateral cdcroili (sdcrodi of the pyremidal tnets), by 
r, Dmchfcld (Piftfo 26).— On the form end proportione of ■ 
foiUl IndUn elephentp bv Prof. Turner (Plate 27) — On the 
fmonl erteiy in apeg, oj Dr, J, HoedoiuJd Brown. — The 
brain and nervoua Byitcm ; a aummary and a reTiew, by Robert 
Garner.— Index to voL xv. 

The ncent numben of Trimm'x Jmm<U of Botany (217-223) 
contain quite the nTerage number of articles of intereat, rdating 
both to DiitiBh and to foreign botany. — H. ttnd } Grovei de- 
icribe Chora obtusa, a ipeciei new to Britaia — Dr. Vinei finm- 
miriaei the ealstlng literature on the vety difAcolt and intriemte 
lUbject of the morphology of the Scorpioid Cyme, referring 
especldly to the confuflion resulting from the difference in the uie 
between Continental and Fnglish vmtera of the terms helicoid’' 
and " scorpioid." — Prof Di^son mves a very Interesting account 
of the morphology of (he pitcher a? Cephaiotus folltcularts^ illus- 
trated two plates His conclusions on its structure ore thus 
niminarised ' — "r. That the pitcher results from a calceolate 
pouching of the leaf blade from the upper surface. 2. That the 
apex of [the leaf is on the far side of the piicher-orifice [from 
the mam axis and from the lid, and is probably represented by 
the tip of the middle dorsal wing j. That the pitcher-lid 
represents an outgrowth or excrescence from the upper leaf-sur- 
face.” Mr, C. U, Clarke and Dr Honce continue tneir desenp- 
tive papers, the former relating chiefly to Indian, the latter to 
Chinese botany, and including the description of many new 
spacies. Among the more important of Mr. Clarke’a contribu- 
tions is a complete review of trie order Commelinacex, in which 
are comprised 307 species (including the common 7 \ adescantia 
Vitgintca^ or Virginian spider-wort of our gardens), distributed 
over twenty six Knera. These are placed by Mr Clarke in 
three tribes — the Pollies (26 species), Commellnem (144 species), 
and Tradescantiee, which includes nineteen out of the twenty-six 
genera. 

Though the recent numbers (4I, 42) of the Scottish 
NotHralut contain no article calling for special remark, this 
quarterly fully maintains the character which it has already 
acquired under the editorship of Dr. Buchanan White. 

Thb American NaiuraiisL^ July, 1881, contains : On the 
origin and descent of the human brain, by S, V. Clevenger. — On 
Ihi sastirn snow bird, by Samuel Lockwood — On bacteria as 
a cauaa of dinease in plantd, by T. J, BurriU — Record of Ameri- 
can OBTCinology for 1880, by J S. Kingsley. — Aboriginal stone- 
dnlling, by Charles Rbul-^Dd the effects of impacts and stmins 
on th« feet of mammalia, by £. D. Cope. 

In the last number of the Bulletin of the Torrey Botanical 
Club which has reached iis are two interesting arhcles Mr F 
Wolle described several freshwater algae new to the flora of the 
United States, several of them being previously undcsenbed 
These arc Syfuchococcui racemosus, Calothrix Hosfordtt, and 
C laculosa Pnjf C. £. Bessev dc<^cribes and figures a simple 
dendrometer for measuring the height of trees. 


Thi Gkmait BobamUo IMitmo Ibr April coBtiioi IM 
article A, Piccone on the eanse of the^dliene which wta M 
dertrucflvn to the chestnut trees In the pn^nce of Genoa In thi 
Tear 1880, and which was prerionsly obaenre. He oUimi !■ 
nave estabJuihed that It u due to the attacks of a puuJtlo fktimy 
S^toria co'tanm^ which attacks the branchei and leave^ut 
the reproductive organs of which he has been unable to detool. 
Kb extraordinary development during that year speared to be 
due to the rainy character of the rammer Fitwrald and 
Bottini’a article on the bryolo||^ of the vallen of the rlvcrt 
Secchio and Magra is accompanied by a valuable colonied map 
showing the nature of the roiI in the district bordering the 
western coast of the peninsula stretching from near the Gulf of 
Spema to Lucca 

Zcitschnfl fur wtsscnschafiHchi Zoologig^ Bd. jj, Heft 4, 
June 14, 1B81, contains On the mmute structure of the btig- 
mata in the insects, by O. Krancher (plates 28 and 29), — A re- 
vision of the species of llolothuroids Jesenbed by Prof. Brandt 
from Mertenii’ collection, by Dr Hubert Ludwfg.— Contnbulion 
to a knowledge of the Hydrachnid genus Midea of Bruzeliiu, 
by F. Kouike (plate 30), — revision of the llydrachnida 
described by H. Lebert from the Lake of Geneva, by F. 
Konike. — Contnbution to a knowledge of the PsoroBpermem of 
Rsh, by Prof. O. ButschU (plate 31) — Studies on the Bopyridse, 
by Prof, R, Kossmann (plates 32 to 35). 

R€fM€ Intemationali des Scuncts B\olopipt£s^ Tune 15. — Exa- 
mmation of vision from the stand-point or general >medici no (con- 
cluded), by M Charpentier. — Insane conceptions, their me- 
chonuEm and diagnostic character, by M. Spitzka. 

Revue Internationale des Sciences hwlojiquts^ l88l, con- 
tains . — Metallo therapy, by Dr, L II. Petit, — Protoplasm con- 
sidered as the ba^i'i of animal and vegetable life, by Prof, 
Hanstein.^The multiplication, colonisation, and enevstment of 
the rhizopods, a review by Dr. BuUchli, — On the coloration of 
living protoplasm by Bismarck Brown, Iiy L. F. llenneguy. 


SOCIETIES AND ACADEMIES 

London 

Entomological Society, August 3— R, Meldola, F.C.S., 
vice-president, in the chair.^Miss £ A, Ormerod cxhibitol 
some \ColeoMera and Ilemiptera ^^from Port Elizabeth, South 
Africa — Mr. E. A. Fitch exhibited an car of wheat infested by 
Siphonophora grariarii, every specimen of which was attacked 
by a parasite belongin? to the genera Altotna or Aphtdiui,-^ 
Papers read ; Mr. A. H. Swinton, on the ovlposition of lodte 
verwarei.— Prof. Westwood, decriptioa of a new genus of 
Hyineno]Acrous insects {Dyseolesthei) from Chili,— Air. A G. 
Butler, descriptions of new genera and spcaca of Lepuiopdera 
from Japan —Mr. R. Tnmen, on some new species of Rhopalo^ 
cera from Southern Afnca. — Mr. C. O. Waterhouse, descrip- 
tions of new Longicom Cohvptera from India, — Mr. W. L. 
Distant, descriptions of some new neotropical Peniatomida and 
Corada^ and of the female of AforpAo Adonis, Cram. 


AnnaUn der Physik und Chemit, No. 6. — Determination of 
the >ipecific gravity of distilled mercury at o”, and the dihturbing 
reactive dilatations of the gloss therewith connected, hy P. 
Volkmann. — Researches on sound-strength, by A. Obcrbcck — 
On the quantity of electncity fumiihed an influence machine 
of the second kind, and its relation to moi'^ture, by £, Rleckd.— 
On the distnbution of electncity on the surface df moved con- 
dnetora, by H, R. Hertz.— On Herr Exner’s experiments with 
regard to the theory of Volta's fundamental expenmen ts, by V. 
A. JultnB.»The determination of the transference- numbers of 
the loni for lithium and carbonic acid compoundii, by J. Kaschel 
—On the galvanic behaviour of carbon, by H Murooka. — Re- 
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PAPIN 

Dr^ Ernst GerlcauPs Li/e and Letters of Pafin. {Leib- 
nizen^ und Huygens' Brie/wechsel mtt Paftny nebst 
der BtograpMte Papin* s^ von Dr. Ernst Geiiand 
Berlin, 1881 ) 

A t a time when Britons have just been celebrating the 
centenary of Stephenson a glance at the life and 
works of one who in a much more accurate sense was the 
inventor of the steam-engine may not be amiss. Denis 
Papin, whose life and letters now appear from the editorial 
pen of Dr Ernst Gcrland, was bom at Dlois in 1647. In 
1661 qr 1662 he proceeded to the study of medicine at the 
University of Angers, and, receiving his degree in 1669, 
he appears to have intended to settle down to a physi- 
cian’s life in that city. Why this course was not fiiliilled 
IS not known , but we hnd him in 1674 at Paris, where 
also he had made the acquaintance of Huygens, with 
whom he was engaged in experimenting with the ncwly- 
discovered air-pump, an account of which was published 
in that year at Pans under the title of ** Experiences du 
Vuide.” The Philosophical Transactions of our Royal 
Society for the following year (1675) were enriched by no 
fewer than hvc papers on the same subject by Huygens 
and Papin jointly. In Fans also Papin met Leibniz, who 
sojourned there from 1672 to 1676. His acquaintance 
with Leibniz was however interrupted, for, very shortly 
after the publication of bis Exp^rienccs,^^ he crossed the 
Channel to England, led, as Doyle tells ui, by some hope 
that here he might procure a situation accordant to his 
gemus. In London be assisted Boyle in hia laboratory 
and with his writings, and shortly afterwards introduced 
into the air-pump the further improvement of making it 
with double barrels, and replacing the turncock hitherto 
used by the two valvesi, A little later he produced 
another instrument, the condensing pump, and in 1680, 
On Boyle's nomination, he was admitted to the distinction 
of Fellowship in the Koval Society. That honour he re- 
paid in Che following year by communicating to the 
Society his famous invention of '*A new Digester or 
Engine for Softening Bones,” in which instrument — now 
so universally known — he applied as it seems for the first 
time the now common device of a safety-valve. For that 
year and the next he devoted himself to experiments with 
the dige<iberand its various applications. Then he received 
an invitation to proceed to Venice to take part in the work 
of the Accademia di Scienze Filosofiche e Matecnatjce, 
then newly founded, in imitation of the learned societies of 
Rome, Florence, Pans, and London. Here he appears 
to have remained nearly two years, and early in 1684 we 
6nd him back again in London, where, on April a, he was 
elected by the Royal Society as their " temporal^ curatar 
of experiments," at a salary of 30/. per aanum. This 
WM in the palmiest days of thsL,, young Society, when 
Newton, Boyle, Hooke, Hawkesbee, and many other 
famous spirits took the most actim part m its pmeaedr 
ings, and Fapin shared m the work of bringjne bheir 
B]yciiuicnts» embracing a naoei miicellaiiaaua Baage of 
aufafacts, befoie the Society. Amongst the djaeawenaa of 
his own, of which Dr. Gerland ' gives a summary, in this 
VoL, XXIV,— No. 617 


way brought before the Royal Society, was the so- 
called Wiirtemberg siphon. He also partially anticipated 
Franklin in his disco irery of the ebullition of water under 
reduced pressure at lowered temperatures, concern mg which 
point he observes . “This shows that liquors being freed 
from an external pressure will make bubbles upon the 
score of the elastic particles lurking m their pores, as has 
been observed long ago by the Hon. Mr R Bo) le I do 
therefore believe that the vapours raised by heat in 
an exhausted glass will make a pressure, which is 
quickly taken off when we condense these vapours by 
putting the glass into cold water or ice " On another 
occasion Papin brought forward a model of .a machine 
for raising water by pumps to a height, the pumps being 
worked by a water-wheel driven by the flow of a river. 
In November, 1687, this occupation came to an end by 
Papin resigning his post of curator on being .appointed 
by the Landgrave of Hesse to be Professor of Mathe- 
matics at Marburg Here the most active portion of 
his life began, to be continued when, in idgfl, place of 
residence was exchanged for Casscl. Here too began the 
correspondence with Huygens and with Lcibni/, which 
forms the major part of the volume before us By both 
of these gieat men he was highly esteemed. Huygens 
explained to him in 1690 his new theoiy of double refrac- 
tion m a letter of considerable length T.cibmr wrote to 
Luca about Papin, referring to his ingenious inventions 
in the most enthusiastic teims The correspondence with 
Leibniz went on almost unbroken until Paimi’s final 
return to England heart-broken and worn nut. That 
with Huygens ended much earlier, being terminated by 
Huygens* premature decease in 1^95. To Huygens m 
1691 Papin writes from Cassel about a project he is un- 
dertaking for the Landgrave, to construct a ship ou the 
plan suggested previously by Drcbbel to move under 
water In the same letter he mentions the pioduction of 
fog or mist in the receiver of the air-pump, for which 
phenomenon Huygens, in replying, propounds an ex- 
planation At the same date we find Papin busy vith 
another invention, a rotilts suctor^ which was nothing else 
than a centrifugal fan for supplying a blast for furnaces 
and for ventilating mines, which instrument he had the 
satisfaction of applying to a mine in Germany in 1699, 
and SIX years later he made the further improvements 
related in the Philosophual Transactions of that year 
But his greater work waa drawing on In 169^. he writes 
to Leibniz that he is constructing a machine for raising 
water to a great hfiijj|it by tlie force of fire, and that by 
the success of his experiments he is persuaded that this 
force can be apphed to many other more important ends. 
Leibniz repLed forthwith with the inquiry whether his 
invention was based upon the principle of laiefaction, 
adding that he also had some ideas on the point. After 
two months Papin leplics that he relies upon the prin- 
ciple of rarefaction produced by the condensation of 
steam, but that he proposes also to use the pressure ex- 
erted by the steam in expanding, “ the power of which is 
not Lmited as is that of the suction" (of rarefaction) 
He also says he has made a little model of a car- 
riage which IS propelled by this force, but that he fears 
difficulties for such carnages from the inequalities and 
■harp turns of ordinary high roads — difficulties which for 
water carnages do not exist. Leibniz’s reply is only known 
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from a summary of it scribbled in his own handwriting 
upon the back of Papin's letter, He first congratulates 
Papin on having set himself to this work, expresses his 
fears lest the direct pressure of expanding steam should 
produce explosions ; and then suggests, " pour faciliter le 
chariotage/' an idea of his own (derived, be says, from the 
air-pump), that the steam which is to exert pressure 
should be introduced into a cylinder into which is fitted a 
second one, after the manner in which our modern gaso- 
meters fit into their cylindrical pits, the whole being ren- 
dered steam-tight by mercury Papin, replying in August, 
announces that his machine has raised water to the height 
of 70 feet He only half approves Leibniz's suggestion 
on account of the probable friction between the internal 
cylinders To this Leibniz retorts that while the friction 
increases with the diameter of the piston of a pump, the 
pressure increases as the square of the diameter. The 
matter seems to have dropped at this stage for three 
years In 1703 Papin, still at Casscl, announces to 
Leibniz that he has invented a steam halUsta^ ''an in- 
vention to facilitate the capture cf the strongest places,” 
which "will reduce France to make most promptly a 
durable peace I ” This invention was a cylinder 5 inches 
in diameter filled with a piston connected to pivoted 
lever, which on the descent of the piston on the con- 
densing of the steam below it would project a stone 
weighing 2 lbs to a distance of 40 feet (A similar 
ballista, unknown to Papin, had been suggested by von 
Gudneke, in 1672, in his Erperimmta Nova ) 

Early in January, 1705, Leibniz sent to Papm a sketch 
of Savory's engine for raising water. This set Papin with 
renewed vigour to work, besides stimulating to emulation 
the Weast of bis patron, the Landgrave of Cassel After 
some consideration he pronounced in another letter to 
Leibniz that he would surpass Savery's invention He 
related how he had thought it best not to let the steam 
act directly against the surface of the water (as in Savery's 
machine), but that the pressure of the steam should be 
imparted to the water through the intermediation of a 
piston whose surface, becoming hot, would not produce 
condensation , and he added that experiment had proved 
the conjecture to be sound, His great difRculty now was, 
not to make pistons fit accurately, but to construct tubes 
sufficiently strong to bear the pressure of such columns 
of water as he wished to raise. Leibniz congratulated 
him when replying in August, and advised him not to try 
to force water high, but rather to lift it by a senes of pumps, 
each drawing 30 feet, a suggestion which Papin on his part 
rebutted by observing that one force-pump driving water 
500 feet high was more economical than ten pumps, each 
raising the water 50 feet He further lets Leibniz know 
that he hopes to do away with the delay of letting the 
cylinder of his engine cool between each stroke (the very first 
of the improvements subsequently made by Watt), and 
that he has some ideas about the transmission of power 
to a distance, with which problem however he thinks it 
useless to concern himself, “because by means of the 
heat-engine one can produce^ everywhere where one will, 
so much power, and so cheaply, that it would be a super- 
fluous expense to carry it elsewhere." Strange commen- 
tary, indeed, on the present eager strife of inventors to 
supersede steam by the clectnc transmission of power I 
On October 19 he writes again that he is almost satisfied 


with his engine, which, though having but one cylinder 
and two valves, yet furnishes a continuous jet, surpassing 
Savery's machine, which had two pres sure- vessels and 
four valves he is only waiting the Landgrave's orders as 
to how he shall apply his engine to drive a mill. On the 
last day of the year 1705 he declares to Leibniz his 
intention of propelling vessels by steam, as he is per- 
suaded that by this means one could have vessels which 
would follow their course correctly in spite of tempests and 
adverse winds. At this idea he laboured diligently for the 
next two years — in fact, so long as he continued to re- 
main at Cassel — ^his devotion to the object in hand 
being remitted only for the sake of his correspondence 
and for the work of publishing his tieatise, the "Ars 
Nova," in which his high-pressure boiler and its applica- 
tions are described. It was towards the close of this time 
that (on February 4, 1707) he communicated to Leibniz 
the first suggestion of a hot-air engine, afterwards realised 
by Stirling and Ericssen He was now preparing to leave 
Casscl, where the patronage of the Landgrave had grown 
on the one hand slack, on the other irksome, in order to 
regain the more congenial atmosphere of London and of 
the Royal Society. He strained every nerve and spent 
all his little resources to accomplish the building of the 
steam-propelled boat by which his return to England was 
to be made famous. He was certain that by this means 
two men on board his boat might do more than a hundred 
rowers could In July and August of that year he made 
diligent efforts to obtain permission to descend the river 
vid Munden and Bremen into the Veser, permission 
which was finally granted by the Elector of Hanover, in 
spite of the monopoly possessed by the guild of boatmen 
of Munden to pass boats from the Fulde into the Veser 
With a boatman of Munden as captain, he sailed from 
Cassel on September 24, 1707, with his family. At Munden 
however the guild of boatmen asserted their privileges, 
the magistrates pronounced the boat confiscated, and a 
handsome offer of ransom was rejected. Papin pushed 
forward despairingly for England ; only to And him- 
self almost unknown and friendless The old genera- 
tion was fast passing away For two or three years 
he continued his mechanical inventions, and several 
times applied through Sloane for a grant of money from 
the Royal Society to aid him in his work, but in vain. 
Misunderstanding and misery followed apace The 
inventions on which he relied for fame and position were 
passed by unnoticed. In the loss of his ship he had 
made shipwreck of his life's hopes. He died in London, 
probably, in the early half of the year 1712, but in such 
obscurity that neither place nor date is with any cer- 
tainty known. 

Dr. Gerland appears to have spared no pains in col- 
lecting the scattered facts of Papin's life and work from 
which to build the volume whose contents we have 
endeavoured to make known to English readers. We 
congratulate him on his success, and trust that his 
efforts will be further rewarded by the discovery of the 
facts still required to All the lacuna in the career of this 
remarkable man. The light which the publication of 
the correspondence between Leibniz and Papin throws 
upon the relation between two prominent figures amongsl 
men of science at that time is by no means the least inte- 
resting feature of the work ; and we must henceforth place 
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Leibniz amongst the worthies to whom the credit of im- 
provements in the steam-engine is given. The one common 
feature that runs through the many difTerent types of 
steam-engine is the piston working within a cylinder. 
No engine before Papin's time was adapted for any useful 
purpose except for raising water, and none had a piston 
in a cylinder No engine since Papin's lime of the 
thousand varied types has been devoid of this feature. 
But the very feature which Papin introduced, and on the 
introduction of which his claim to be called the inventor 
of the steam-engine has been founded, was, as we now 
know, the suggestion of another mind. We owe the 
application of the piston-principle in the steam-engine, not 
to Papin, but to Leibniz 


CHEMISTRY OF THE FARM 

The Chemistry of the Farm, By R Warington, F C.S. 
PP xiii and 128. (London ■ Bradbury, Agnew, and 
Ca, 1881 ) 

T he chapters of this little handbook appeared origin- 
ally in detached portions in Agmultteral Gasette 
They have been revised, and are now issued in a convenient 
and compact form. A well-ordered manual of agricultural 
chemistry, clearly written and perfectly abreast of recent 
advances in the sciences underlying the farming art, has 
long been wanted. So far as the limits of its size and scope 
allow, Mr. Wanngton’s volume fulfils our expectations It 
IS a satisfaction which is seldom afforded us to read a 
book on agricultural chemistry written by a tnie chemist 
trained in laboratory work and veised in the progress 
made through English and foreign researches. The 
applications of chemistry to agriculture arc manifold, and 
cannot be grasped by chemists who do not combine with 
their chemistry a^competent knowledge of vegetable and 
animal physiology and’of mineralogy Yet to learn or to 
teach the Chemistry of the Farm without a knowledge 
even of the foundations of chemical srience is commonly 
attempted, though it can never succeed in any true sense. 
And we quite agree with Mr. Warington that a wider 
range of scientific knowledge than this is needed even for 
the student of agricultural chemistry — much more then 
for the teacher To talk about this applied science to 
persons without previous scientific knowledge, and to look 
for satisfactory results, is to expect a plant unfortunately 
destitute of roots to blossom and bear fruit. 

We think then that Mr Wanngton's handbook is valuable 
on account not only of the knowledge with which its subject 
18 handled, but also on account of the spirit with which that 
subject is approached. That a new work on agricultural 
chemistry was sorely needed does not admit of question 
In France and in Germany the educational literatuie of 
this subject includes many excellent works which have no 
English counterparts. Johnston’s treatise, full as it is of 
valuable observations, is too thoroughly out of date in 
method as well as in matter to admit of satisfactory 
revision; much the same judgment must be passed on 
Anderson’s " Agricultural Chemistry,” now twenty years 
old and out of pnnt. Even if Georges Ville’s work on 
Manures include (which it is far from doing) anything 
like the whole domain of the Chemistry of the Farmi it 
is about as unsafe and misleading a book as could be put 
into the hands of a student* Mr, Warington has given 


us, in fact, not all we want, but a good bit of it He has 
used, and that judiciously, both German and English 
text-books, researches, and memoirs, and has put the main 
facts they enounce into a neat form, so as to be under- 
standed of the people ” The two capital text-books of 
Emil Wolff have been laid under contribution by Mr 
Warington , while the chief results of some of the match- 
less Rothamsted Memoirs by Lawes and Gilbert have 
been skilfully introduced into his pages Of the contents 
of these it is now perhaps time to say a few words In 
five chapters the growth, the food, the nutrition, and the 
products of farm crops are discussed , in anothci five, 
animal growth, food, nutrition, and products Of the 
diverse origins and properties of soils but little is said , 
as to the utilisation of urban sewage, nothing And we 
should have been glad to have found fuller accounts of 
many subjects which are but lightly touched upon m these 
pages But the difficulty of treating so vast and complex 
a subject intelligibly m so few pages makes us surprised, 
not that some things are omitted from, but that such a large 
number of things are included in, this little book Some 
facts and figures which the author would doubtless have 
liked to inLioduce have been kept out of his pages by the 
absolute necessity of finding room for numbers and argu- 
ments of primary importance For instance, it would 
have been unwise to have curtailed the spate bestowed 
upon the “ Digestibility of Foods” and the "Albuminoid 
R.'itio” 

In reading through this handbook carefully we have 
been unable to discover more than a very few statements 
which \\c cannot completely endorse , in fact the majority 
of such alterations as we would suggest would be of form 
rather Llian of substance We cannot, however, refrain 
fiom cxpiessing our regret that the percentages of albu- 
minoids in potatoes and roots as given in the table on 
p 72 should be the old erroneous figures condemned on 
the very next page as greatly in excess of the truth Mr. 
Warington has however so thoroughly recognised the 
importance of the discrimination between albnininoid and 
non-albuminoid nitrogen that we must attiihiiic the m- 
cliisinn of the incorrect figures in his tables to t ' - difficulty 
of constructing a complete senes of analyseb comparable 
with one .mother in this particular of the j crcentage of 
true albuminoids. A H Church 


OUR BOOK SHELF 

A Handbook of the Vertebrate Fauna of Yorkshire. Being 
a Cfitaloguc of British Mammals, Birds, Reptiles, Am- 
phibians, and Fishes, showing what species are or have 
within historical periods been found in the County. By 
Wm. Eagle Clarke and Wm. Denison Roebuck (Lon- 
don - Reeve and Co., 1881 ) 

This little volume is dedicated to the President-Elect of 
the Bntish Association, and most seasonably makes its 
appearance on the eve of the meeting of that Association 
in the city and county of its origin, when it will celebrate 
the completion of the first fifty years of its existence. Its 
object is the enumeration of those animals with a verte- 
bral column which either arc or have been found in 
Yorkshire, and the careful definition of their faunistic 

y osition and geographical distribution within the county, 
t would appear that there has never been a list of the 
mammals, birds, or fishes of the county of York published, 
and In this respect It presents a striking contrast with its 
neighbounng counties of Norfolk, Northumberland, and 
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DurhRm , but by the energetic labours of Messrs Clarke 
and Roebuck this reproach no longer exists^ and this very 
useful handbook to tne vertebrate fauna of the shire willj 
let us hcpei be soon followed by a second volumej dealing 
^vith the larger and perhaps more difficult portion of its, 
to use a handy term, invertebrate animals. The number 
of British vertebrata not occurring in Yorkshire being 
comparatively small, it seemed desirable to the compilers 
to make this work not only a county handbook, but a com- 
plete nominal catalogLie of the British species In this 
we think they have done well, for such a catalogue un- 
doubtedly furnishes a lead) means of comparison with 
the faunas of other distncts The classification and 
nomenclature has m all cases been based upon the most 
recent or the most leliable authorities as to the extinct 
British mammalia. It having been considered advisable 
to include notices of these, or at least of such of these as 
had ceased to exist in Yorkshire within historical times, 
the species are inserted in their correct zoological 
sequence, but their names are punted in Old English 
characters, and they are left tin-numbered, as not being 
now entitled to rank a^ true members of the fauna. The 
same has been done m the ca^e of the Great Auk among 
the birds To the catalogue is prefixed an interesting 
chapter on the physical aspect of Yorkshire, the largest 
county of the British Islands, containing an area of 
3,936,241 statute acres — one which, while most compact in 
form, 15 perhaps the most varied in geological structure, soil, 
climate, and physical aspect The introductory remarks 
also on the mammals, birds, reptiles, amphibians, and 
fishes arc well worth perusal, From the general summary, 
the richness of the Yorkshire fauna can be at once seen. 
It including 513 out of the 717 known British vertebrates 
We gladly recommend this volume to our readers, as in 
every way an excellent and scientific handbook to the 
vertebrate fauna of Yorkshire 


LETTERS TO THE EDITOR 

[The Editor does not hold hmtself responsible for opinions expressed 
by his eorrispondenu Neiflur tan he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications 
[ The Editor urgently requests correspondents to keep their tetters 
as short as possible '1 he pressure on his space u so great 
that it IS impossible a/henvue to ensure the appearance even 
of cornmnnicaitons containing interesting and novel JaetsJ] 

Schaeberle’s Comet 

This comet, C 1881, waii well seen here on the night of 
Sunday la^t, the 2 1st instnnt At 9 30, the night being clear, it 
was at once detected with the naked eye at a point in ^e north- 
west, where lines drawn downwaid through a and ^ of Ursa 
Major (the pointers! and y and 3 of the Hame constellation would 
intersect, and just above ip of Ur'^a Major, a star of the 3rd mag- 
nitude. Owing to the comet's close proximity to the horizon I 
could not use tM 6' equatorial, bnt the position must have been 
very close upon R A iih. and D.N 47^ The «neral appear- 
ance to the eye woe that of a comot with two nudei, the one in 
advance of the other With a 2 J -inch binocular the comet was 
beautifully sharp and well defined, more so, 1 thought, thin the 
great aoulhern one when 111 the aauie position. The nydeua and 
star appeared of about the same intensity, but the yellow tint of 
the latter waa itrongly contratited with the almost intense gas 
blue tint of the former, The tail was well defined, only slightly 
spreading, and nearly straight, stretching in a line a little to the 
left of ^ of Ur«a Major, nearly os far ai a small triangular group of 
st^ just under d, marked in Maltby’s atki u 44-37 and 246 7. 
Thu would give a length of from seven to eight d^rM. Hie 
toil did not, with the unall instnimeiiiBl power 1 was uwig, 
apmr to have ttny central dqfiwenQy of light The sharpneM 
and bi^tuesi of the Qomet’a e^pearance^ u CQDtraated witu the 
more dinbsed aspect of the one which bat just diiapMan^ hu 
been remarked ajpon by Kvcral observers, 

, OaUdown, Anguat gg j, Rand Cai-uon 


The Deseeut of Dirda 

Thehk is one passage In the report of Prof, Mivart’s lecture 
on chamiclcons (N atuhe, voL xxiv p. 338) that I cannot allow 
to pass without demurring to, and that the suggested proba- 
bility of a "double origin " for the chi<;B Aves, I do not wish at 
present to raise the issue as to how far the division of all living 
birds into two groups — "Ratitc" and " Carinate is, or is 
not, a natural one ; for at present we have not, I think, sufficient 
information or evidence on the subject to allow of any very 
definite reply But any one w'ho is acquainted with the structure 
of a Tinaniu will, 1 think, be unable to conceive of the many 
resemblances that group of birds presents to some of the 
"Ratitj;" as having been developed independently of any 
genetic connection between the rwo — and tLit is what Prof 
Mivart’s suggestion practically amounts to. That structures so 
peculiar os feathers — which, as far as we know, are absolutely 
confined to birds, though univeisal amongst them— should have 
been twice over developed, is to me in the highest degree Im- 
probable — as improbable, almost, as that the lesemblances of the 
Tumcates and rimphtoxus to the rest of the Chordata should also 
be accidental W A. Forbes 

We«.t Wjckham, Kent 


Mr. Wallace and the Organs of Speech 


In his article m Naturl, vol. xxiv. p 244, Mr, Alfred 
Wallace has given one of the keys to the formation of speech- 
language, He says, " When we name the mouth or hps wo use 
labials , for tooth and toneue, dentaU , for the nose, and things 
relating to it, nasal sounds , and this peculiarity is remarkably 
constant m moat languages, civilised and savage ” Of this be 
gives examples from Australasia 

Perhapi it may he said there is not much novelty in Mr 
Wallace's observations, aa many of us have said the same I 
have gone over some of his ground m my small "Comparative 
Philology" m 1852, but I did not bit the point. Indeed what 
Mr Wallace gives us is very little, but when it comes to be 
applied It acquires the highest importance. We have all known 
that nose is oUeu a nasal, but Mr. Wallace distinctly puti it that 
mouth IS a labial, tooth a dental, and nose a nasal This how- 
ever gives us by these words and their connections, as stated by 
Mr. Wallace, a very poor vocabulary, and leaves most of the 
phenomena of speech-language unaccounted for, and it gives no 
explanation .ippaieiitly of the derivation of speech-language 
from sign- or ge^. lure -language, and the connection of character 
with 1x)th. 


betting Mr. Wallace’:, illustrations aside— for though they are 
true, and taken from his ow’n domain, they ore not the moat apt 
—we will search farther afield. Chinese will be convenient. 
Ill Chinese, for a reason that need not be explained, mouth is 
not now a labial, but in the senes connected with it there are 
many labials. The bcries is beat illustrated by the characters. 
The old characters are round ; the new dioracters, as in other 
classes, arc now squire, conventionally representing the round 
Now mouth IS a round or circle, O (or □). Ring is a round 
or circle O (or □). The character for mouSh is in fact a nng, 
or round, or circle. On looking for other coiresponding charac- 
tcra wc have eye with O differentiated Here we get a labial 
mu Face is another round character, and that is mten. Ear, 
head, NoodfPot {min^, sun, moon, woman, mother (mu), white (a 
feld or garden, four are oil differentiated forms of each 
other and of mouth, as we know they ought to be. In cuna- 
form these characters arc round, square, or triangular. 

OP many of these psychological relations of words a list or 
dictionary will be round In the table of equivalents in my 
" Prehiatoric and Protohistoric Comparative Philology." 1 
observed and collected the facts, bat did not know the lull 
meaning of them for a long period , and in a paper M yet un- 
published by the Biblical Arcbieological Speiety I carried Che 
sabf%ct still further, particularly aa regaida ciuielfonii and 
OuneM. Indeed, when Mr. Wallaoe publlihod his azticl^ I Imd 
(he facts just cited ready for reference m my hauL The teoioa I 
did not grasp th e solution was this ■ I have known for years 
woTffl ronnlng what 1 now call ring chameten were related 
lo cm And thM ere ia almoit a constant in these Inveatfgmtiou, 
eqmvakat to a molar U wuua depnitmenU kwilogUd re- 
search. Indeed it was by the use uf civ aa a GonitaDt 1 
aa able to make those namerouB and rapid philological ana- 
lyacBwhlgkbaeeeMltod sa Meh dhtnst an^ Om unac- 
with Ompenoiis I used. 
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1 found that If I could classify eye in a language under exa- 
minatioii, it gaw me sum and many other words, and it led me 
to much valuable work, but I nas often thrown out for reasons 
1 did not then know Empirically 1 found eye waa a constant, 
and 1 knew it was a round, because m many langua[;efl east and 
west suH IS the day eye or day’s eye , mocn la the night eve, and 
eye the head eye. In the North American languages and in the 
Malay, for instance, there wo-s the evidence r.f a common law of 
psychological philology, which led me to neater re‘'u 1 t>*, My 
knowledge became modified to the extent that sun was not day 
eye, but day round Until Mr. Wallace's article appeared, I 
■till regarded eye as the pivot on which the "round" words and 
characters turned, although I knew that month uas the proto- 
type of moon^ mother^ woman^ &c , and of objects and ideas 
having a periodicity or a month Having a false pivot, I was 
never able to bring the facts into a rif^ht connection, although 
coming very near. The Chinese modi heat ions of tlu ancient 
character show that mouth and rmg constitute the primary cha- 
racter, and thereby indicate the primary word 

The researches of Col Garrick Mnllery, U.S A,, and my own, 
in the paper unpublished, <-how the connection of sign Language 
and characters, and I have delermmed a relation betvt cen sign 
language, character, and words, as in the sign or characler 1 1 
for SOD, oHkpnng, &c. The characters m many cases appear 
as ancient as the signs, and may have preceded speech 
longuagie. How words were connected with ideas and their 
representatives by signs- was the problem. The new explanations 
of Mr, Wallace in your paper, or the old observations of other«, 
in giving explanations from natural cries and sounds, &c , arc not 
always exact, and do not account for the fact that the sounds 
are in relation with the sign language, I'hus the words for 
eye and a are the F>ame, aud the v'orda for ear and 3, and so 
forth. - 

In the brief remarks now made I endeavour to steer clear of 
many things which would require a long cx| lanalion, and to 
bring my onservations to bear on Mr Wallace’s article On 
speech language being constituted, the application of a labial to 
mtmth gave a larg'e senes, and '•n nf the dentals, iS:c. As the 
numerals are m relation to each object of the nniversc m 
primitive symbology, so they were supplied Indeed nonn«, 
ndjechvn, pronouns, verbs, numerals, particlefi, were ^-up- 
plied from a common fount There are languages con 
stilutcd of a few differentiated' words, which can be traced 
throughout. 

In connection with Mr Wallace’s remarks is to be taken what 
he says afterwards of the action of the 1i|j&. In (he sign lan- 
guages and the characters the lower organs supply a large 
number of ideas regarded ns phallic, Such are ||, | , O, &c 
Theie ideas arc not capable of direct connection with sounds \ 
tkey came however into connection by the acknowledged corre- 
ipondence of the parts in symbology and mythology Thus the 
labial sounds became the represenlativcs of aclmns or id^iis 
illustrated by the corresponding lover organs, as m go nnd 
tome. 

Taking Mr Wallace’s terms and applying them, we therefore 
get the connection CGtablu-hed between the sign languages nnd 
uie speech languages, snd we can sec the psychological grounds 
on which they continued in working together, and why the sjx^ech 
langUA^s have not everywhere ahvays exterminated their ances- 
tors. For this, and for the whole slate of affairs Mr. Wallace 
furnishes me with an explanation, 

HIb naked statement is the best, that for mouth a labial was 
used. In the sira languages, and we find this in the prehistoric 
Ungusgei and their equivalents, several Mgns are U'^ed for one 
idea, and several ideas for one sign When a labial was applied 
for the moMiht wu indifferent what labial. If one nsed a 
another would use m. This is one cau'-e of the variety wc find 
m the prclnstono pnmaiy Luignages, for there never was what 
phikdogMta are fond of, one primitive language. 

Many will object to Mr. WaUace, that mouth is nol alwavi 
represented by a labial, ond in the common course hold that toe 
negative evidence overcomes the offitmaLive. In many inaiances 
mouth Is a dental, because the idea inclu(}es the teeth, which arc 
dental. Again tongue is not olwara a dental, but a Mbiiant, so 
far u it 11 connect^ with snahe. It Is the whole knowledge nf 
the facte which will better enable ua to complete our progress 
and to overcome difficulties. For myself 1 have derived partl- 
culax advantage from Mr. Wallace, m being enabM to under 
stand ny own work, Hyob Clabkb 

3a, St, George's Squire, S.W. 


CometB and Balloons 

The notion that the tails of comets aic produced by an emis- 
Mon of the nucleus previlU at present among oatronomers. T 
have just stated m a <-mall pampblet, Hvo, 32 pagei., the reason 
why I pre^iume to entertam anuilirr opinirm on tins subject, 
The details of my last aciial Inp of July 2 show that by 
iiAing an electric light night a'^cents at a leasoimble dmtance 
from the sea may be considered as relatively without danger 
Ihc appearance of Sclhil^erle’s Ltmiel seems to me to afford a 
pro] er occasion for testing the emission theory, and I will try to 
explain my idea as shurLiy as po^i^ihle. 

It is pretty certain that any er met will lo^e something of ils 
bnlliai cy in conbcciuence of passage to the perihelion, conse 
quently, cteUru partbu^, it nui^t be ftiund with a diminished 
luminous power m the second pnrt of its Irack. The cunse- 
qucnce is that to LLi>t this thtoiy the same comet should be 
oh'^erved in a similar position, as clo'-e as possible, in the first 
and m the second parts of its hack 

Ily ascending with a balloon in the northern hemisphere to 
inspect Schaberle’s comet on a moonless night, and estimating 
Its luminous powtr m a clear hky at ‘^everal determined heights, 
a great step will be made in reaching this desirable end. 

Itwoulabe for the astronomcrii of the southern half of the 
woild to ascend under similar conditions, and to make corre- 
sponding ob-crvalions. If no visible diminution is proved to 
have taken place, much w ill have been accomplished in the deter- 
mination of the true nature of thi'i inyslenouh object 

The same observations could, it is hue, be prosecuted without 
the help of aerostation, hut not with the same amount of cer- 
tainty, AS much doubt remain*- as to the true luminosity of a 
celestial body when it is not inspected in a really perfectly clear 
sky, vhich can always be procured uith a balloon — it is true not 
w'lihout incurring some ]»crsonal risk, certainly not out of pro- 
portion, at all events, to the results to be expected. 

W Vh Fonvikllk 


Animal Instinct 

T AM exposed to some annojance from a clever old donkey, 
who, I eing tuiiied out on to the grren in front of my bouse, 
coratnnLly lets himself into m> gaidcn lo graze on my lawn 
Thu he effects by pudiing his nose between the rails of an iron 
gale, and then prcs<-ing down the latch of the gate. iCxpnlsion, 
w ilh ever so striKing an ajijieal lo liis fepling<-, avails only a short 
lime for his exclu'^ion, unless the gite is locked 

Little Park, LiifiLld, August 19 W, 13. KestFVEN 


ITAUAN DEEP-SEA EXPT ORATION IN THE 
MEDITERRANEAN 

A fter my communication of the 4th inst. from 
Asmara 1 feel sure that many readers of NATURE 
will be interested Lo know something more of our doings; 
so 1 take the opportunity of our short stay here to 
send a very brief account of our doings since leaving 
Asmara. 

The presence of .1 deep-sea launa in the Mediterranean 
which 1 announced in my last is fully confirmed, and even 
though most of the species dredged are as yet undeter- 
min^, 1 can venture to say that the character of this 
fauna is "Atlantic,” and, I may add, "Oceanic” My 
first bit of news was the capture of a WtUemo'sia identi- 
cal, or very nearly allied, to W hptodtu tyla , since then 
some ten or twelve specimens 0/ that most interesting 
and characteristic Crustacean have been secured off the 
west, south, and east caists of Sardinia, in depths varying 
from 950 to 2145 metres. All our deep hauls have 
brought up some living animals, usually Annelids and 
deep- red snnmps of at least three species ; the greatest 
depth we have trawled in is 3115 metres, the greatest 
we have found sounding is 3630 metres in the eastern 
basin between Sardinia and Naples 

On the loth mst , oti the west roast of Sardinia we 
dredged two specimena of a Macrurid fish, which I take 
10 be a Maiacocephaius, from depths of 2805 and 2908 
metres. South of the Gulf of Cagliari wc got a new— to 
me—and exceedingly remarkable Macnind, with what 
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look like the so-called supplementary eyes along the belly 
and tail, the rare Macrurus scUrorhynciis^ Hoplostethus 
MedttemineuSj and Haloporphyms Upidion^ from depths 
of 508, 656 j8to, and 1125 metres We have at least two 
species of Terehratula from depths varying from 600 to 
1200 metres Several most interesting Crustaceans 
besides those mentionedi and even a non-swimming 
Brachyurous Decapod, from 1125 metres* But what is 
still more interestmg is the capture of sevcial specimens 
of a Hyalonema^ very probably H. Lusttunica^ but without 
any spiral twist in its Fong spiculae , we got them oif the 
south and east coasts of Sardinia, in depths from 1600 
to 623 metres ; we have, besides, several other forms of 
Sponges, all siliceous, and several of a curious agaric-like 
form. We haA^e a lirisinga from depths of 2145 to 2300 
metres, but very few other Echinoderms , I do not yet 
give up the hope of seeing a Pentacrinus before our 
cruise IS ended. We have, as I mentioned, various 
Annelids and Gephyreans, and some fine species of 
Madrepona of the deep-sea foims. 

We have an interesting set of serial thennomelric obser- 
vations, which show that there is a slight difiFerencc in the 
bottom temperature between the basins cast and west of 
Sardinia, the latter being slightly colder Negrctti and 
Zambra’s new deep-sea thermometers have answered 
admirably, suspended m the peculiar frame devised by 
Capt. Magnaghi Henry Hillyer Giglioli 

Naples, August 20 


ON THE VELOCITY OF LIGHT 

^HE result announced by Young and Forbes (Roy 
Soc. Ptoc j May 17, i38i) that blue light travels in 
vacuo about 1 8 per cent faster than red light, raises an 
interesting question as to what it is that is really deter- 
mined by observations of this character. If the crest of 
an ordinary water wave were observed to travel at the 
rate of a foot per second, we should feel no hesitation m 
asserting that this was the velocity of the wave , and 1 
suppose that in the ordinary language of undulationists 
the velocity of li^ht means in the same way the velocity 
with whicn an individual wave travels It is evident 
however that in the case of light, or even of sound, we 
have no means of identifying a particular wave so as to 
determine ita rate of progress What we really do in 
most cases is to impress some peculiarity, it may be of 
intensity, or of wave-length, or of polarisation, upon a 
part of an otherwise continuous tram of waves, and de- 
termine the velocity at which this peculiarity travels. 
Thus in the experiments of Fizeau and Cornu, as well as 
in those of Young and Forbes, the light is rendered inter- 
mittent by the action of a toothed wheel , and the result is 
the velocity of the group of waves, and not necessarily 
the velocity of an mdmdual wave. In a paper on Pro- 
gressive Waves {ProL. Math Soc. vol, ix ), reprinted as 
an appendix to vol li of my book on the Theory of 
Sound,” 1 have investigated the general relation between 
the group-velocity U and the wave-velocity V It appears 
that if k be inversely proportional to the wavc-lenglb, 

ir^d{kV) 

dk ' 

and 15 Identical with V only when V is independent of 
as has hitherto been supposed to be the case for light in 
vacuum. If however, as Young and Forbes believe, V 
vanes wuh A, then U and V are different. The truth is 
however that these experiments tell us nothing in the first 
instance about the value of V. . They relate to and if 
Vis to be deduced from them it must be by the aid of 
the above-given relation. 

When we come to examine more closely the form of 
this relation, wc see that a complete knowledge of V (as 
a function k) leads to a complete knowledge of I/, but that 
B complete knowledge of f/— all that expenments of this 


kind can ever give us^oes not determine V. without the 
aid of some auxiliary assumption. The usual assumption 
lb that V IS independent of in which case il is also 
independent o( Jt If we have reason to conclude from 
observation that (/ is not independent of k, this assump- 
tion is disproved ; but we can make no progress in 
determining V until we have introduced some other. 

It 15 not easy to see how the missing link is to be 
supplied , but IQ order to have an idea of the probable 
magnitude of the difference in question I have assumed 
the ordinary dispersion formula V ^ A + Bh' to be 
applicable Taking the ratio of wave-lengths of the 
orange-red and green-blue lights employed as 6 ■ 5, 1 find 
that for red light F’ * U (i - *0273), so that the velo- 
city of the wave would be nearly 3 per cent, less than 
that given by Young and Forbes as the result of the 
experiment 

Under these circumstances it becomes a matter of 
interest to examine the bearing of other evidence on the 
question of the velocity of light. Independently of the 
method of the toothed whee^ the velocity of light has 
been determined by Foucault and Michelson using the 
revolving mirror It is not very obvious at first sight 
whether the value thus arrived at is the group-velocity 
I or the wave- velocity, but on examination il will be found 
o be the former. The successive wave-fronts of the 
light after the first reflection are not parallel, with the 
consequence that (unless V be constant) an individual 
wave-front rotates in the air between the two rcflfections 
The evidence of the terrestrial methods relating ex- 
clusively to U, we turn to consider the astronomical 
melhods Of these there are two, depending respectively 
upon aberration and upon the eclipses of Jupiter’s satel- 
lites The latter evidently gives f/. The former does 
not depend upon observing the propagation of a pecu- 
liarity imprcbsed upon a tram of waves, and therefore has 
no relation to U. If we accept the usual theory of 
aberration as satisfactory, the result of a comparison 
between the cocAicicnt found by observation and tbe 
solar parallax is V - the wave-velocity 
The question now arises whether the velocity found 
from aberration agrees with the results of the other 
methods. A comparison of the two astronomical deter- 
minations should give the ratio U F, independently of 
the solar parallax The following data are taken from 
Mr Gill's ''Determination of the Solar Parallax from 
observations of Mars made at the Island of Ascension in 

1877.'’ 

The time requiied by light to travel a mean radius 
of the earth's oroit, has been determined by two astro- 
nomers from the eclipses of Jupiter's satellites Delambre 
found, from observations made in the last century, 
k — 493'2s , but recently Glasenapp has obtained from 
modern observations the considerably higher value, 
k — soo'Ss, ± I 02 With regard to the constant of 
aberration, Bradley's value is 20*25, and Struve's value 
IS 2o’''445 Mr Gill calculates as the mean of the best 
modern determinations (nine in number), 20'' ‘4^ 

If we combine GUsenapp’s value of k with Michel- 
son's value of the velocity of light, wc get for the solar 
parallax 8"76 Struve's constant of aberration in con- 
junction with the same value of the velocity of light gives 
8" 81, From these statements it follows that if wc regard 
the solar parallax as known^ we get almost the same velo- 
city of light From the eclipses of Jupiter's satellites as 
Trom aberration, although the first result relates to the 
group velocity, and the second to the wave velocity. If 
, instead of Struve's value of the constant of aberration 
wc take the mean above spoken of, we get for the solar 
parallax allowing still less room for a difierence 
between U add F. 

Again, we may obtain a comparison without the aid of 
the eclipses of Jupiter's satellites by introducing, as other- 
wise known, the value of the sobr parallax. Mr. Gill's 
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value from observations of Mars is 8" 7 8, agreeing exactly 
with Michelson's light velocity and the mean constant of 
aberration. Some other astronomers favour a higher 
value of the solar parallax, such as 8^' 86 ; but whichever 
value we adopt, and whether we prefer Cornu's or Michel- 
son* s determination of the light velocity, the conclusion 
is that there can be no such difference between the group 
velocity and the wave velocity as 2 or 3 per cent., unless 
indeed the usual theory of aberration requires serious 
modification. These considerations appear to me to 
increase the already serious difficulties, which cause hesi- 
tation in accepting the views of Young and Forbes. The 
advent of further evidence will doubtless be watched with 
great interest by scientific men. 

One other point I may refer to in conclusion Specu- 
lations as to harmonic relations between various spectral 
rays emitted by a glowing gas proceed upon the assump- 
tion that the frequency of vibration is inversely propor- 
tional to the wave-length, or, in other words, that the 
velocity of propagation V is independent of the wave- 
length, the question now at issue If the views of Young 
and Forbes are correct, calculations of this kind must be 
overhauled. On the other hand, the establishment of 
well-defined simple ratios between wave-lengths would 
tend to show that f^docs not vaiy. Kavleigh 

August 15 


ELECTRIC LIGHT IN COLLIERIES 

A UGUST 9, 1881, witnessed the first piactical apphea- 
tioii m the United Kingdom of the electric light to 
the illuminating of coal-mines The Earnock Colliery, 
near Hamilton, Lanarkshire, belonging to Mr J Watson, 
has been fitted with Swan’s incandescent lamps specially 
arranged with outer lanterns of stout glass, air-tight, and 

f irovided with steel guards. The workings in which the 
amps were fixed arc 118 fathoms, or 708 feet below the 
surface Twenty-one brilliant little lights placed at the 
pit-bottom, in the roads, and at the actual face of the seam 
where active operations were in process, supply an illu- 
mination of a very different character from the dismal 
glimmer of an occasional Davy The electricity was 
generated by a dynamo-electric machine at the surface 
worked by .1 special 12 horse- power engine, and conveyed 
by two cables, first along telegraph poles to the pit mouth, 
then down the shaft to the workings, in one section to a 
distance of half a mile The overhead wires are naked 
copper wires of § inch diameter, while those below ground 
are carefully insulated, and in the shaft are protected with 
an outer tube of galvanised iron. At suitable points of 
the circuit safety air-tight switches, the invention of 
Messrs Graham of Glasgow, arc inserted to afford control 
over individual lamps The mine was visited two days 
after the installation of the light by members of the 
Mining Institute of Scotland, with whom was Mr. W. 
Galloway, whose remarkable experiments on the explosive 
effects of coal-dust will be remembered in connection with 
the more recent report of Prof Abel The party were 
photographed in the workings. An experiment was made 
with a lamp to test whether in the event of its being 
broken by accident a surrounding atmosphere of explosive 
gas would or would not be kindled by the strip of red-hot 
carbon before it had had lime to cool Into a box con- 
taining about three cubic feet of explosive gas a single 
lamp, removed from its outer protecting case of stout 
glass, was placed, and the current was turned on. The 
fragile bulb inclosing the incandescent carbon thread was 
then purposely broken, when the ga'S inclosed in the box 
immediately exploded No such occurrence could possibly 
happen if the protecting case of stout glass is properly con- 
structed. The nsk of accident must be considered as 
Immensely less than that of the ordinary Davy lamp, 
esMcially when it is remembered that with the orilliant 
hght of the electric lamps they need no longer be earned 


in the hand or set down upon the floor near the actual 
spot where the coal is being got, but will be fixed overhead 
at a safe distance against the wall of the mine The case 
with which the light can be turned out during the firing 
of a bl.ist IS another point in Lheir favour 'Ihe proprietor 
of the Earnock Colliery is greatly to be congratulated on 
the step he has taken. In 1880 the death-roll of the slam 
by explosions of fire-damp m Great Ilntain reached the 
figure of 499 persons. \Vc venture to predict that the 
universal adoption of electric lighting m fieiy mines would 
reduce this figure to one-tenth of its terrible proportions 
I low many years will it be, we wonder, before the adop- 
tion of electric lighting will be made compulsory by Act 
of Parliament ? And how many colliery owners will dis- 
cover, we would ask, when driven to this course by com- 
pulsion, that in the long run they effect an economy by 
discarding the clumsy and unsafe “safety 'Mamp, which 
will 50 soon be numbered with the “flint mill” amongst 
the relics of the past •* 


SINGULAR STONE HATCHETS^ 
V/fONSIEUR PITRE DE LISLE has lately called 
attention to a singular class of stone celts or 
hatchets which have foi the most part, if not indeed only, 
been found in Lnttany and North-Western France 

These hatchets, instead of tapering away to a more or 
less conical point at what has been termed the butt-end, 
suddenly expand close at that part, so as to present a 
bomewhat button-like termination. In one instance, at 
least, the hatrliet ends in a spheroidal b.ill not unlike that 
which one occasionally sees on the horns of cows which 
are inclined to make too free use of their natural arms of 
offence In the case of the hatchets, however, the button 
IS at the opposite end lo that which was in use for cutting, 
These blades vary in length from about three inches to 
as much as fifteen inches, and are all made of rocks 
belonging to the family of Dionies, principally of 
Aphanite. 

M de Lisle has given to these instruments the name of 
** ri ti bouton has pointed 

out the similarity which in some respects they bear to 
hatchets of C.iiib origin and to the metals of New Zea- 
land In these instances the object m view m forming a 
projecting rib round the end of the blade was no doubt 
to aflbrd the means of preventing it from slipping out of 
the handle or hand which held it He thinks that the 
same object led the makers of these French blades to 
adopt the same form, and that the hatchets, after passing 
thiough a transverse hole in their hafts, were secured by 
cords wound around them, which ahulted against the 
projecting riiiis at then small end. In his opinion there 
IS a representation of this method of hafiing to be seen 
among the sculptures on the dolmen of Mand-Lud,. 

It IS a remarkable circumstance that the hatchets of 
this particular form appear to be restricted to so small a 
district of Fr.ince, and not to occur elsewhere M de 
Lisle IS in consequence inclined to assign the develop- 
ment of this type to a late period in the Neolithic age, 
and has offered some reasons for inferring that in DriUany 
the use of bronze hardly found a home, and that stone 
was the principal material employed for cutting tools 
when first that part of Gaul was brought in contact with 
Roman cuilisation It seems probable enough that in 
that as in other countries there w'cre districts which lay 
far away from the pnncipil highiva>5 of progress and 
civilisation, and where old-world usages prevailed long 
after mateiial advances had been made in moie fortunate 
but not very distant reirions 

Wc m.iy however be allowed to doubt whether the 
country of the Vcneti, the most enterprising maritime 
tribe of Gaul, whose ships in the days of Julius Caesar 
were already provided with chain-cables of iron, were 

' *' Lk 9 Kichci Ik TSte de la Cretagoe, etc (Nanles. iBSo ) 
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among those in the rear of civilisation However this 
may be, M. Pitre de Lisle has done good service to 
archseoloj^ in publishing his monograph upon this 
peculiar form of stone implement or weapon. 


BUREAU OF WEIGHTS 
AND MEASURES I 

NDER the authonly of the Comitd International, ^ 
representing several countries of Europe, the 
United States, and South America, there has been 
recently published, by Gauthicr-Villars of Paris, an 
important volume of Memoirs by Dr Uroch (Directeur 
du Hureau), and Drs. I’crnet, Rend-Henoft, and Marek 
(Adjoints du DiiiCiiu), on the following subiects relating 
to the determination of units of measure and weight. 

As the intensity of weight varies with geographical 
position and height above level of the sea, the Coiuitd 
give ni their fiist memoir tables of the ratio of the 
accckiation of weight .it the level of the sea, for different 
latitude^, to us acctlcraUon at latitude 45° (Pans), to 
which latitude the Coniitd recommend that all weighings 
might be referred. The tables are based on the formula 
of Laplace, the coefficients of which are corrected by 
Broch m accordance with recent deductions as to the 
figure of the eaith In the second mcninir, which relates 
to the tension of aqueous v.ipour, certain corrections of 
hitherto accepted results arc also indicated, particularly the 
errors of calculation in Rcgnault’s tables as shown by 
Moritz, and new tables arc given for tensions at all 
absolute barometer heights for normal degrees from 
- 30' to + lof" C 

With reference to the fi^ed points of mercurial thermo- 
meter'], the Coinitd adopted the proposition that the point 
0° of the Centigrade thermometer should be fixed at the 
pressure of 760 mm , when determined in 45“ latitude, 
and at the mean level of thf sea Ako at the Congress 
of Meteorologists at Rome in 1879 there was adopted 
the proposition of Dr Pernet, to fix the boding point of 
water, 100° C., under the above pressure, so as to render 
strictly comparable the temperatures observed at different 
places Degrees of temperature between these points 
are iLrmed noriiidhdetiice-: 

Tables are also given, by which imy be calculated the 
weight of a litre of pure an in different latitudes and at 
diffeient aUiiudes In London (lat =51'^ 30', alt -=67 
metics) the weight is 1 293S gi amines The ComiliJ have 
adopted the term litre tor expressing the volume of a 
kilogram of pure water, instead of the term cubic-deci- 
metre 

In a report by M. Ilcrr on the Austrian unit of weight 
(Vienna, 1S70), the volume of puie water at vaiious tem- 
peratures IS stated from the means of obbervations by 
Munckc, Stampfer, Kopp, and Iherre, the maximum 
density of water being taken at 3” 92796 C By this 
formula there have been calculated, under the directions 
of the Comitd, tables of the volume and specific weight 
of water from to 30'^ C 

One of the principal works executed during 1878-9 was 
the comparuons of the standard kilograms at Vienna, 
Pans, and London . An elaborate repoit on these com- 
parisons IS mven by M. Marek, who, by improved 
methods and instruments, has obtained great accuracy. 
The probable error of his weighings is about 0 002 mgr., 
or 1- 500,000,0001 h part of the whole weight. The results 
also show that the material of which the standards are 
made, 90 per cent of platinum and 10 per cent, of indium, 
IB of all known bodies the least affected by time or atmo- 
spheric changes 

In a paper on Fizeau’s apparatus for determining the 
rates of expansions of bodies by heat, by means of an 
optical metnod founded on the phenomena of interference, 
Dr. Benoit gives the results or hia own expenences with 
a similar apparatus The results show the wonderful deli- 


cacy of Fizeau's diJatoraeter, as the expansions by heat 
of small specimens of platinum are shown in a minnar 
incontestable to millionths of a millimetre (000000004. 
inch) 

An interesting account of the establishment and objects 
of the Bureau is given in a preface to this volume by the 
Secretary to the Comitd, Dr. Ad. Hirsch ; and it is hoped 
that the cffoits made by the Comitd to bring about 
intematioiial agreement on the scientific points above 
referred to will commend themselves to all engaged in 
accurate work. H. J. Chanev 


A MODEL PUBLIC LIBRARY 

T^NGLISHMEN are fond of descanting upon the evils 
^ of too much centrahsation, which they see displayed 
in some foreign systems of government, urging the amount 
of red tape rendered almost necessary, its inflexibility, 
and lack of adaptation to the in finitely -vary mg circum- 
stances of different communities But, on the other hand, 
the extravagant cost of working every undertaking by a 
separate organisation, especially in a community not large 
enough to make such undertakings great matters, must 
come forcibly home to many of those who are naturally 
selected to work upon several. 

There has lately come under our notice an admirable 
case of a public library avoiding this waste, securing all 
the energy of private zeal, and at the same time increasing 
the working power of it by becoming, as a public library 
should become, the centre of all secondary education 
and the parent stem of many and various branches. If 
any of the smaller towns of England feel that a free 
library would not m their case stand by itself on account 
of small income, we commend this to Iheir notice as a 
specimen of the advantages of co-operation. 

Watford has a population of about 10,000, and the 
penny rate on last year’s gross rental of 341589/. brought 
m 144/, 2s Yet this small amount has developed round 
it on expenditure of 700/. a year, equal to five times the 
largest rate collected, besides a large outlay on buildings 
at the beginning, costing some 3000/. subscribed, m addi- 
tion to the gift of the land. Ten distinct sections are worked 
in connection with it. 'i he accounts of each are showaina 
separate balance-sheet each year, and the agenda paper, 
with notice of committee-meetings, shows how methodi- 
cally the work of each section is earned out and over- 
hauled 

Section A, the Library proper, contains about 7000 
volumes , a payment of thiee shillings a year, orfourpence 
a month, is required for taking books home to read ; the 
yearly issues accordingly amount to about 12,000. The 
only fy€€ part of the library, the reading-room, shows a 
something similar use of books ; it is patronised chiefly 
by young men in the winter time, under the arrangements 
of Section D. The small hubscription enables the book 
committee to spend about 50/, a year in new books ; 
magazines and periodicals being supplied by a separate 
club, connected, of course, with the institution. We 
should be glad to sec the troublesome and irksome system 
of guarantors dropped. Towns which have freed them- 
selves from the labour and annoyance they entail, though 
containing /ar larger proportions of the ''great unknown” 
than can a place of the size of Watford, have found no 
evil result The aubscription also, though Email, seems 
to render it less necessary here 

Section B is the School of Science and Art,, the latter 
division showing clearly that the public library at Wat- 
ford by no means attends to the wants of the iadustnal 
classes only, for non- Government pupils may pay ux 
guineas, a year for drawing only. For the benefit m Ihe 
evening classes, at which non- Government pupils pay a 
guinea and a half for the year’s instruction, and Govm- 
ment students (whose income, that is, or parents’ incoaiei 
does not exceed 200/. a year) half that, “the subjecti we 
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uruiged to maet the requiremcnta of ntiAaai *nd those 
eqga^d in mechanical trades, and include mechaniLal 
drawing, building, construction, modelling, model draw- 
iDgj outlme drawing, and shading.” 

This section includes science teaching also, and classes 
were formed last year in inorganic chemistry, botany, 
principles of agriculture, fully illustrated by experiments , 
shorthand also, a useful help to all such studies 

Section C is Entertainments, and is set going or stopped 
ai occasion offers ; of course it is expected to be a help 
to the general fund. 

Section D is the Youths’ Institute, supported also bv 
special honorary subscribers and by one penny a week 
paid by its members for admission to the reading-room, 
occause without that the room was too full Let us hope 
that such a very unsatisfactory statute of limitations may 
soon cease to be necessary. An extra rate would hardly 
be grudged in such a case, and it is a strong argument 
for Parliament authorising one 

Section £ is a Private Subscription-room, supported by 
about a hundred members, who subscribe ten shillings a 
year each, spent in newspapers and periodicals, made 
available to the public after their use by the club. 

Section F IS a School of Music, where "lome of the best 
masters obtainable in London ate engaged, two of whom 
take the combined instruction, and four take separate in- 
struction Nine different classes of lessons are arranged 
for, again not free, but all made available to those who 
wish for them, at very little expense or labour to them- 
selves. It IS now supported by 160 students, and by 
subscriptions from the vice-presidents 

Section G is the nucleus of a Museum , and how trea- 
sures of local interest are lost to a town for want of such 
a nucleus in trustworthy hands, the wi iter knows wclP 
Central museums also can easily supply duplicate trea- 
sures to such institutions in almost perpetual succession 

Section H, the English Literature Club, meets weekly 
through the winter, at the library rooms, adding greatly 
to the care with which books are read, and, consequently, 
to the pleasure and information drawn from them A 
very small subscription pays its, no doubt very small, 
expensefi. 

Even needlework in elementary schools, though spread 
about half the County of Heits, and patronised by a 
goodly company of influential ladies throughout the 
district, has its head centre” in a committee of three 
gentlemen of the Watford Public Library. Fifty four 
schools compete, and Ijoo specimens are shown, in six 
classes of work, all having undergone a strict and very 
systematic examination 

The same association supports aho a School of 
Cookery. 

Other offshoots of the Library are the Herts Natural 
History Society, the Foresters' Club, Junior Foresters’ 
Club, and the Shepherds' Club, each having its meeting- 
place at the library rooms 

Now among this variety of work there is probably 
none which is not carried on m nearly all the larger 
towns of England by some means What we wish to set 
forth is the reasonableness of its all forming together the 
work of a single committee of education,” not neces- 
sarily elemental only by any means , and that a rate- 
supported public library should be the central institution, 
whose committee should set in co-ordinate motion all the 
parts of this local educational machine. Such a committee 
need not attempt to take into its hands the entire control 
of each separate branch, but should work all together 
with as little friction and loss of labour as possible, and 
especially should this be the case, as we have said, in our 
smallet towns. Very great is the economy of one institu- 
tion working all tog^er, in the matter of moms, adver- 
tinng, ud printing; in one man receiving, as the 
LbrariaD dees at Watford, all the subscriptions and fees 
paid to these various societies, the 5 per cent. aUoired 


him upon all giving him a tangible mterest in increasing 
each, as such a central worker must have the means of 
doing, and in stirring all up to a friendly rivalry in well- 
doing And the advantage can hardly be over-stated of 
the power of such an organisation to bring together 
earnest workers, who might otherwise have followed 
either a secluded path or one crossing that of other 
workers , in the one case, occurring most frequently in 
small communities, doing litllc for the advance of intelli- 
gence and information , and in the other case, to which 
large cities arc most liable, wasting time and efforts which 
are often thwarted by mere local jealousies, 


NOTES 

In June of the present year the freshwater jelly-fish {Limnc- 
nKhnm Sewerbn) reappeared m the Royal Botanical Society's 
Gardens, Regent's Park, lluiuj^^h m no great numbers At the 
suggestion of Mr George Busk, F.R S , and with the courteous 
assistance of Mr. W. Sowerhy, a a nail number were captured 
and transferred to the Victoria tank in Numl>er 10 House at the 
Royal Gardens, Knv Nothing was known of their fate till 
about n week n^o, when it was observed that the whole tank 
wub swarming with the progeny of Uie small colony brought 
from London. 

The Local Committee at York have been making laudable 
cxei tions for the accommoilation of those who intend to be present 
at the meeting of the British Association next week They have 
prepared a lon^r list of hotels and lodgings, with prices, at the 
same time stating that the pnees of tlic lodg^ng^ aie higher than 
will be eventually charged, "as theie is abundance of good 
accojiinodalion at reabonable ratea ” They have also issued a 
time table of the arrivals and departures of trams at York itatiou 
from the principal towns ui the kingdom, with special tablea for 
the local lines A map of the city has besides been prepared, 
showing the situation of the principal budding'*, the meeting- 
places of the various sections and the principal hotels, of which 
there are fourteen. 

The 7 \mes Geneva correspondent gives some further particu- 
lars concerning Prof Raoul Pictet’s mxlel steamer now in 
course of construe trill, nith which he expects to reach a speed 
of forty miles an hour, and which will make a trial trip on the 
lake in November next Her dimensions are — 16 metres long 
and 3 ’i;d metres wide When lying at anchor she will draw 33 
centimetre, fore and 44 cenLiinclrCa aft , at full spued 1 centi- 
metre forward and 16 centimetres aft The engine will be 
placed amidships, fmm which point to the stem the screw- shaft 
and the keel Linn an inclined iilane , the bnwa are long, taper- 
ing, and nedge shaped. Prof, Pictet reckons that hxs invention 
will lead to a great saving of fnel, inasmuch as a steamer built 
on his plan, after being started with say 100 horse-power, may 
be kept up full speed with an exj>cnditiire of force equal to thirty 
horses The form of the hull, on which the maintenance of the 
ship’s equilibrium will dei>eiul, cannot be explained without a 
diagram. Prof. Pictet is quite confldent m the succeis of hli 
InventioDi and hii previous scientiAc achievements have been so 
remarkable that many people who cannot follow hifi reasoning 
have no hesitation in accepting his concliuioiu. 

The inhabitants of Havre are collecting money for raising a 
statue to Sauvage, who is considered in France as having applied 
the screw to the propelling of steamers. 

A TELEORAFHic CKperioicnt of a gingular descriptioD was 
tried last week at the Trocad^ro, It consists merely in the 
reading of large silvered zinc letters, ■ square metre In size, 
hied on a blackened bserd, by refracting tdescopoe. This 
method ha<i succeeded very well from the Trocoddro to the 
Paathdon. a diatanee of abdit Uuee miks. The inventor, an 
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ollicer in th« French service, thinks he will succeed in reading 
messages at a cli&lance of sixty miles under favourable circum- 
stances, 

M. Eugene Godard, the celebrated French aeronaut, who 
has been making ascents at Gotha, hns been made by the Grand 
Duke a knight of bis order. M. Darmentier'^, another French 
aeronaut, having ascended from Montpelier, has been less suc- 
cessful. He was driven by a strong wind out to the Medi- 
terranean Sea, where he periihcd according to all proba- 
bility, no news having been received from him up to the latest 
date, 

An advertising vehicle is circulating 111 the Pans streets lighted 
at night by voltaic electricity obtained by bichromate elements 
It circulates all round the Boulevards, 

The triple gr.'initc concentnc vaiiliing of the St. Gothard 
Tunnel, in the quicksand formation under Andennatt, la now 
completed, and as the rings previously constructed remain intact, 
it 15 coiindently hoped that a difficulty at one time thought to be 
insuperable haa been conquered, and that the great tunnel will be 
li Dished by the end of October. 

From the Report in the last Technological Examination of 
the City and Guilds of London InsLitiUc ue sec that the number of 
cindidatea and centres for examination have largely increased 
L'he results arc generally better than m the previous year, though 
from the examiner's reports there is, m most subjects, much to 
be desired. No doubt in the course of a few years, when the 
Institute haa been f.airly at work, the improvement ill technical 
knowledge ii\ the country will be very marked 

An official investigation shows that the ph>lloxera infe^ta an 
area of over 8000 square metres of Ihe vineyards at Htimersheim, 
near Remagen, on the Rhine. The diseased vine^ \sere imported 
Inim Austria. Energetic steps are being taken for the annihila- 
tion of the disease. 

The death is announced of Capt. Popelln, one of the Belgian 
African explorers, who hod established the station at Karcma, 
on the BOUlh<east shore of Lake Tanganyika, uhere, apparently, 
be has succumbed to fever Capt. Popelin uas only thirty four 
years of age. 

The British Archeological Association is holding Us meetings 
at Malvern, which forms an admirable centre for excursions to 
antiquities of all kinds. 

The "Polytechnic" expires this week, many of our readers 
will be sorry to hen The age sccm'i to have outgrown its toy 
science, though doubtless Ihc instUnlion did good in its day in 
paving the way for the populari>iation of real scieace In the 
memories of our older render's it uill doubtless be associated 
with many a hapjiy day 

Mb, William Archer, F K.S , Librarian of the National 
Library of Ireland, ha,s just issued a pamphlet which we com- 
mend to his fellow librarians 'l'he pamphkL consist!) of "sug- 
gestions QS to public library buildings, their internal plan and 
construction, best adapted to effect economy of space (and, 
hence, saving of cOiit), and at same Lime must conducive to 
public, as well as administrative, convenience, w'lth more espe- 
cial reference to the National Library of Ireland." We cannot 
enter into the details discussed by Mr Archer, but his leading 
principles as to arrangement may be thu^^ sunnued up in his own 
words . — " Central reading rooms and offices connected, by short 
and sufficiently numeious radii, iiith a continuous circuit of | 
book-rooms around and beneath the •fame, the books in the | 
book-rooms on a greater or less number of tiers of standing 
preasB'^, these not more than eight feet high — thus securing the 
Homenfie boon of the abolition of ladders and galleries, and saving 1 
nt once space (and cost) ns u ell ns the time of the public," Mr. | 


Archer drawl attention to the fact that the question of space is 
gradually becoming more and more urgent os regards this, the 
only Urge public library in Ireland, and that if the providmg of 
enlarged accommodation is to be delayed until a fclence and 
art museum and a metropolitan school of art should be built, 
bo as to hand over the buildings at present occupied by these for 
library purposes, it looks very probable that tbe library must 
come to a "stand still." He states further that tbe number of 
readers was never before so great as during tbe post winter, 
the evening readers having especially Increased, The National 
Library of Ireland, therefore, even in its present cramped and 
inadequate quarters, Is fulfilling a mission of usefulness. 

An important discovery has been made in the vicmiLy of 
Kenneh, Upper Egypt. No less than thirty- >)ix well-preserved 
sarcophagi have been brought to light. They almost exclusively 
belong to the kings and queens of tbe older llicbes Dynasty. 
They contained mummies, papyrus scrolls, Osins statuettes (some 
thousands), ornament'-, and tahamaiis. The royal names of 
Kaskencs, Amenophis I,, Ahmes, Nofretari, Aahhotep, Totmea 
II. and III., Sell I., Ramses XII , Fiuotem, and other Pharaohs 
arc mentioned In the texts, and show the importance of the dis- 
covery. l'he sarcophagi were all found in one sepulchral 
chamber. 

The "Smithsonian Report" for 1879 aflords ample evidence 
that the Smithsonian Institute continues to carry on its great 
work with increasing efficiency Its grants of money have been 
devoted to the carrying out of anthropological researches and 
geographical exploraiions, and to the publication of a large 
number of works bearing on the progress of science. Large 
addition! have been made to the various departments of the free 
museum of the Institute. The Appendix to the Rei)ort, occu- 
pying the larger half of the volume, contains a number of 
papers bearing on the anthropology of the North American 
Indians, one paper of considerable length being "A Study of 
the Savage Weapons at the Philadelphia Exhibition," by Mr. £. 
H. Knight. Other papers in the Appendix are . " On the 
Present Fundamental Principles of Phyiiica," by Prof. Franz 
Joseph Fesko ; "A Universal Meteorograph, designed for De- 
tached Ob^^ervatories," by Prof E S. Holden. 

The TramQct\o7is of the Norfolk and Norwich KaturaUsta 
Society for 1880-81 contains several useful papers. One of the 
most interesting kk that of Mr. Southwell, "On Ihe Extinction 
of Species by the Indirect Acts of Man." Mr. Southwell 
adduces a number of instances in point, showing that expen- 
mentol acclimatisation me times leads to ebsastrous results. 
Mr II W. Feilden conlnbules some remark a on the Natural 
History of Fninz-Jo‘‘Cf Land. From the presidential address we 
arc glad to see that the Society continues to prosper 

A SHORT lime ago a culossnl whale was captured and killed 
on a sandbank near Wcstcrland-Lylt (Schleswig) It measured 
52 Feet m length, 26 feet 111 circumference, and its tail-hn spanned 
7 feet across. The animal must have entered the Walten Sea 
during high tide and lost itself In shallow water, when the 
receding tide IcA it upon the sand. 

The Medical and Sanitary Exhibition, organised by the Com- 
mittee of the Parkes Mu^^eum, was open for the last tune on 
Saturday, August 13, when the number of visitors, exclusive of 
season-ticket holders, was 1,221, making a total of 24,333 
visitors for the four weeks during which the Exhibition haa been 
open, allowing only for one viait by each season ticket holder. 
During the day the secretary, Mr, Mark Judge, vi&ited the 
diffiereut exhibitors for the purpose of ascertaining their opinion 
os to the success of the Exhibition, The exhibitors generally 
expressed themselvei as well satisfied with the result. Mine going 
so far as to say that they had done an exceptional amotmt of 
business owing to the fact that a proportloti of die 
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vuiton had been either medioal men, architects, or engineers 
The representativea of the exhibitors, who have been in daily 
attendance during the Exhibition, marked their appreciation of 
the arrangeinenth made for their convemence by presenting on 
Saturday a small purse of gold to the superintendent, Mr. 
Smithson. The closing of the Exhibition was taken advantage 
of by the St, John Ambulance Association to give a demonstra- 
tion of ambulance practice, and during the afternoon a large 
number of the visitors assembled in the conservatory to wilncsi> 
the practice, which was conducted by Major Duncan, Mr 
Canthc of Clianng Cross Hospital, Mr. Furley, Dr. Crook- 
ahank, and Surgeon -major Baker. Frues were competed for by 
sqnads of the Grenadier Guards, the Finsbury Rifles, and the 
Metropolitan Police. Mr. John Enc Enchsen (the chairman). 
Dr. Foorc, Dr, Steele, Mr. George Godwin, Mr Rogerb Field, 
and other members of the Exhibition Committee were present 
daring the day It is expected that the prues which have been 
awarded will be distributed at tlie Annual Meeting of the Parkes 
Museum m the autumn. 

The additions to the Zoological Society’s Gardens dunng the 
past week include a Ring-tailed Lemur {Lemur catta) from 
Madagascar, presented by Mr F. O. Brookfield, a White- 
collared Mangabey [Cercocedus eol/aru) from West Africa, pre- 
sented by Mr James Jameson, a Diana MotiIlcy {Cercop/Aecus 
dtana) from We<it Africa, presented by Mr Louis Wyatt , a 
Macaque Monkey {Afacacus cynomolgus) from India, presented 
by Mr. R Edge j two Vulpine Fhalangers (Phalangista vulpina) 
from Australia, presented by Mr George White, a Lesser Sul- 
phur-crested Cockatoo {Caia/ua sulphured^ from the Moluccas, 
presented by Mis. Beard, two Wonga-woiiga Pigeons [Leuco- 
sania puata) from New South Wales, presented by Mr. J 
Burnham ; a Royal Python {Python rcgius) from West Africa, 
preBented by Mr. G. H. Garrell j a Grey Parrot {Psittatus eti- 
tkaLUs) from West Africa, deposited ; a Lesser White-nosed 
Monkey {CercopUkecus petauns/a), two Pluto Monkeys {C^reo' 
pUheem pluto) from West Africa, purchased, a Zebu {Box 
ffuAVutf), a Pampas Deer {Canacus tampestns), born in the 
Gardens. Amongst the additions to the luscctarium during the 
past week are pupec of Atiacus aurota (one of which has since 
emergud) and Ctratocampa ixion, from Brazil , larvse of the 
Mudder Hawk-Moth {Ditlephila gaiu)^ the Death’s-head Hawk- 
Moth {AcAerontia mtropox\ the Poplar llai^k-Moth {Smerinthus 
popmit), and Fox Moth {Bombyx ri/^i), and perfect insects of the 
Water Stick-inaect {Banatra Itnearts). 


PHYSICAL NOTES 

M. Samuel, of Ghent, has brought before the Belgium 
Academy u method of registering telegraphic signals received 
through the mirror galvanometer {Btili , No 5) On the screen 
receiving the light are fixed two selenium elements, one to the 
right, the other to the left. When either Is iLliiminated its 
conductivity of course increases, and it acts as a relay on an 
electro-magnet, which causes a Morse dot or dash to be marked 
on paper. There are two local batteries, one having I wo cir- 
cuLti, which pasi through the selenium pieces and the electro 
Mgnets, while the other is for the electro-chemical wnting. In 
this latter, a band of paper saturated with iodide of potassium 
passes continuously over a small copper cylinder which is con- 
nected with one pole of the second battery. Above the paper 
ore the ends of the armaturea of the electro-magneto ; to one is 
attached a vertical platinum rod, to the other a small triangle 
with platinum base (honzontal). The rqd and triangle are con- 
nected, through the armatures, with the other pole of the second 
battery, and they press the paper bond on the cylinder each time 
the armatures ore attracted, giving a dot or a dash ai the case 
may be. The dashes, iniUad of being iDn^itudiuaJ, are at right 
angle! to the length. If tbg ordinairlunp of the galvanometer 
Kplaced by lunllghl 01 the electro-magnets (M. 

Samuel polnti VtviM without use of a 

galvonomatar rall^ j Hlwbul lMmenti having an avenge 


resistance of only 150 ohms in sunlight, and 300 ohms m 
darkness. 

An evaponmeter with constant level has been recently de- 
scribed by Prof Fornlom (A*ui/« hi Lomh , vol xiv. faiic. x.-xi). 
It coubists of an obloug wooden case with a brass spiral descend- 
ing into it from a micromctnc strew The spiral carries at its 
lower end a small glass vessel which acts as feeder. A glass 
siphon extends outwardii horizon tally from the feeder, and has at 
Its outer end a small cup, m which the evaporation takes place. 
As the water evaporates in the cup the feeder is lightened, and 
rises by action of the spiral, thus keeping the level constant A 
fine layer of oil in the feeder prevents evaporation from its 
water-surface There arc guides to control the vertical move- 
mentb of the feeder, whiuh, moreover, are indicated by means of 
a weighted thread, alTectiiig an external index on a disk. The 
^aduatinn of the instrument is cxprcbscd m millimetres of the 
height of water in the evaporating vessel 

SiONOR Mauri {Riv .Sn. No 11) obtains an economi- 
cal and very compact battery carbon, intimately united with the 
electrode, a.s follows — Finely- powdered graphite is mixed with 
an equal weight of sulphur (which should be free from carbonates), 
and the mixture is heated m aU iron vessel until complete fusion 
of the sulphur Thu temperature should not be raised beyond 
200" When the moss is fluid it is poured into a suitable metal- 
lic mould, and a thick copper wire, bent zigzag, is quickly in- 
serted, a part being left projecting The mass is let cool slowly 
llien It IS easily drawn from the mould and is ready for use 
These carbons have a coaductivity practically equal to that of 
retort carbon, and are more electro-negative, consequently better 
adapted for electromotive force. Coke-|X)wder cannot be sub- 
stituted for graphite, because it has too little conducting power. 
By increasing luc proportion of sulphur, the resistance may be 
increased at will, and strung resistances may be thus easily pre- 
pared in place of resistance- coils of copper wire. (S. Mauri 
further indicates a way of utilising graphite m construction of a 
miner’s fuse: ) 

Refeaiing Mercadicr's experiments in which an intermittent 
beam meets smoked a surface within a glass lube containing 
aqueous or ammoniacal vapour, and furnished with an ear- tube, 
Prof Mugna lately {Rw Sci. Ind No. ii) made the effects 
much better heard by attaching a small microphone to an clastic 
membrane closing the tube , and it was possible to operate al 
such distance from the interrupting app.'iratus, that its noise was 
no longer disturbing. Fruf. Mugna further experimented by 
siLspenoing horizontally from a Locoon-fihre, within a glass case, 
a short fine glass rod, with terminal lamina, of card or glass, or 
very fine metallic foil An mtermiBent beam sent ngainit one 
of the laminz when they were in a position parallel to the wheel 
drove the system round in direction of the beam, indicating 
(the author considers) a direct action of the latter An air- 
curreal due to thermal action should produce the opposite 
motion. Besides, the phenomenon is still better when the air is 
rarefied 

In a note to the Vienna Academy, Dr Margules calls atten- 
tion to the beautiful figures that are produced in glycerine, when 
the liquid is moved 111 a regular way, hy rotation of a disk in 
contact wutb it. Tliese figures afford an insight Into the form 
of the surfaces and paths of the currents They are due to the 
water contamed in the glycerine. 

The method described by Herren Kirchhoff and Hahnemann 
last year for determining the heat-conductivity of metals, has 
been applied by (hem ( Wied, , No 7) to three varieties of 
iron, and to lead, tin, zinc, and copper ; and the electric con 
ductivity of these metals has also been measured. The conclu- 
sion ii that the ratio of these conduclivities is in general constant 
in these different metals, with exception of iron, and it 11 thought 
the exception may be connected with magnetic properties. Herr 
II F Weber’s reiiult di'iagices with this, for he finds the ratio 
to be a linear function of the product of specific heat and 
density, The authors are unable to discover the cause of this 
disGrepance, 

An initial attempt to elucidate the ratio of the specific heat of 
liquid organic compounds to their composition has been made 
by Herr von Reis ( Wted, Amn,, No. 7). It appears from hu 
researches that the difference of the molecular heat of homologous 
compound! at ao" boiling point, and from ao” to 100°, is very 
regular ; in the fonser cue It is 8 o and in the latter 7*5. 
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AlcohoJi form an eacepiioa, having a comparatively high 
specific heat ; they gave tne differences 9’7 and 8'j re^pccuve^. 
Isomeric substances of similar compoaiLion have the same mole- 
colai heat, while those of unlike oem position have different. 
In the tables which give carbon and hydrogen differcncea there 
are eaoeptioni along with regulailty. For a right development 
of the theory Heir von Reis feels that more extended observation 
is neceesaiy 

Tl^l idefi of qualitative onalyiii of subb lances by microscopical 
eiguntqatlon of qryitolllne fonns is worked out to some extent by 
Herr Lehmann (IViftf. Ann,, No. 7). A shallow watch-glass 
is substilnted tor the cover glassj and serves for turning over in 
vaiions ways the c^sUls which form in the tncloscd bolution. 
The domaiu of regular forms is avoided os unsuitable, and only 
iirq^ar forms opserved — the so-called growth-lorms, crvstal 
skeletons, triclutes, , produced bv acceleration of crystalllsa- 
tioD, viscosity, and so on, For details of Hen Lehmann's 
method and apparatus we must refer to his paper. 

Herr Schuller has lately described to the Hungarian 
Academy of Sciences {IVied. Ann , No. 7) a mercury air-pump 
which works autoraaticoliy, and in which ajl greased glass com- 
binations arc dispensed with, the hermetic closure being effected 
with only glnss and mercury. The evacuating power of the 
apparatus v as not exactly measured , there arc proofs that it is 
high. 

Mr. J. Milnb hw written a careful account of the vertica 
and honzonlal motions accompanying the earthquake of March 
8^ 1881, in Japan. This n believed to be the firbt earthquake in 
which a complete continuous record of both components of the 
motion has oeeu obtained for a penod exceeding twenty- five 
seconds. The actual maximUB displacement appeared to be 
about 1 '33 millim-x , recurring at the rate of about seven vibra- 
tions m five seconds. From the phenomena of this shock, ard 
from some experiments on artificial earthquakos product by 
lettmg an iron ball weighing about one ton fall from a height of 
about thirty-five feet, Mr, Milne argues that the wavea that arc 
felt are irann'ersi to the line of propagation of the thock 


BIOLOGICAL NOTES 


ReLATIOWS between the Cll\NrUM AND THE ReST OF 
THE Skeleton. — These relations form the subject of a paper 
by M. Manonvner, rend at the last meeting of the French Asso- 
ciation. The following are the author’s conclusions;^!, llie 
weight of the cranium varies, in a general way, with the weight 
of the skeleton, hut not proportionally, like the weight of the 
brain. 2. The weight or the skeleton, less the cranium, in a 
riven race, varies nearly m proportion to the weight of the 
remUr. 3 The weight of the cranium is greater relatively to 
that of the femur, tne lighter the latter is, 4, The weight of 
the crannun is much more considerable relatively to that of the 
femur in woman than in man 5, This sexual difference is so 
pronounced ihat it constitutes one of the best secondary sexual 
characters. About 82 women in 100 have the cranium heavier 
than the two femiirs while 8a men m loo have it hghtcr. 6. 
Tim Iowa jaw is heavier relatively to the GraDinm in the anthro- 
poida than in man, la Uiferior than in civilised races, m man than 
m woman, and in the adult than in the chdd. 7. The weight 
of the cranium is smaller lelativdj to that of the lower jaw, the 
heavier the latter is, &c 


The Colour Changrs of Axolotl —Prof. Semper has 
lately examined exolotl with regard to the influence of light on 
its colour ( Wnr^rg Phyi. mtd. Ges ), When young axolotl 
are reared in darkreas they become quite dark; nearly as, dark 
m red light ; lu yellow, on the other hand, pretty bright ; and 
bnghteit in hricM daylight. The difference is connected not 
only with the cnromatic fhnction found in various degrees in 
all amphibia, but on pronounced formation of a peculiar diiTuse 
yeUownsh CTcen colouring matter, increase of white, and diminu- 
tion of dark chrnmatophoreji, F arlher, w hen axolotl are exposed 
to daylight in white disha covered wi^ white paper, much lest 
dark pigment forms in them than w hen they ore kept in white 
dishes without a paper oOver (other things equal) ; though in the 
lattw^ caaa they are appaiantly exposed to the most intenf e light , 
ihma darker axolod are, however, still moch brighter than tteia 
reared in red 11 A or In darkneu. Since (aa emnment showed) 
the white paper kt through macb Ugfar, bel very Ihtle 

of the chemkal ray^ h appean that chemloal raye pity no part 
HI the fbrnuttOB of pigmoit Put the causes of the whitenhif 


in bright daylight and the dackening in abaenoe of light ranun 
unknown as before, 


SiREDON LiCHRN0iDES,-^Mr^ W. E Carlin publlshei in the 
June number of the Prgciedtngs of the United Slates National 
Museum some very interesting detaiL about this remarkable 
form. Its chief habitat is a body of water some two and a half 
miles in circumference called COmo Lake, This has no known 
outlet, but u fed by a perennial stream of pure spnng |waler. 
The lake is shallow, and its water very strongly impreg- 
nated with an alkali , it is very disagreeable to the tutc 
The Su-edon never enter the fre.^hwaler stream , they abound 
in the alkaline waters of the lake in immense numbers. 
When about one hundred and fifty were placed in fresh water 
they seemed to suffer no inconvemencc, but It hod a remarkable 
effect in hastening their metamorphosis into the Amblystoma 
form. Of an equal number kept in fresh water and in the lake 
water, quite a change occurred with the former after twenty-four 
hou^^, while the latter showed no change after several days of 
captivity. Ihose that were kept well fed in jars usually began 
to show a slight change m from two to three weeks, and all of 
them comple!cd the change into the Amblystoma inside of aix 
weeks, while in some kept, bit not specially fed, there were but 
three changes in three months. Specimens kept in captivity 
become quite tame, soon learning to know that tapping the jar in 
which they w ere, meant a fly, and, rising to the surface, would 
snap at whatever they saw fir^t, pencil or fly. 


Fish Mortaliiy in the Gulf os Mexico.— Wc glen a 
few more particulars as to this strange mortality from the Tune 
Procfedings of the United States National Museum. The fisnlng 
interest of Key West is an important one, supplying thousands 
with the means of subsistence. The fishermen state that a vol- 
canic spring existe, the waters from which are of a high ceinpcra< 
turc. The polluted waters are of a red brkk colour, their 
influence is seen fur a di.stance of 200 mile^ A scant supply of 
sea water from the Gulf of Mexico sent to Wa^ihingtoa was 
examined by Mr. F. M. Endlich of the Smithsonian Institution. 
That in which the fish died (A) conUmed a large quanti^ of 
algs and infusoria, and the pure water (B) had nonei They 


1 the following analysis . — 

A. 

B 

Spec. grav. 

l' 07 ± 

4*07^0 

1 022 

Solids per cent. 

4-1095 

Feme compounds per cent, . 

O' 1 106 

0^724 

Injvnous organic matters 

. ration: 3 

=2 


Even on spectroscopic analysis Mr Endhch could hot find in A 
any mineral constituent which could noxiously a fleet the fiafa, 
and he thinks that death must be caused by parasitic olgm, while 
Surgeon Glazier agrees vith the prevalent opinion that thi 
catastrophe ib due to the salt vater being impregnated with 
gases (hscharged from volcanic 01 geyser like springs. During 
November last the waters of Tampa, Sarasota, and Charlotte 
Harbour were covered with thonsandi of dead fish, and the 
stench was quite overpowering. 

The Blood of Insects. — Operating with the larva of Oryeies 
nasicornu, M. Fredencq has ooserved {Bull. Belg, Acad.) that 
the blood of the animal, drawn off in a small glaas cannula, is 
a colourless liquid, but on expoonre to the air presently takei a 
decided brown erdonr, and coagulates. The coloration ha re- 
gards as a purely cadavenc phenomenon. The lubaUnoc which 
becomes brown la probably lonned in the moment of coagulalitti, 
and does not serve m the body as a vehicle between the extonal 
air and the tissues, like hamaglobm in Vertebralea and many 
Annelida, Aamocyantn m Crustacean's Ac. When the larva u 
ke| t a quarter of an hour in hot water (50” to 55”), the blood 
exlrncL^ does not coagulate or become brown. Once the soIk 
stance whidi browns is produced, even a boiling tempntnn 
does not prevent ika browning. The brown labslanee obcb 
formed is very stable, not being decomposed either by ecMa or 
alkalies, and not made colonrlesa by being submitted to vieum 
or kept In a cloied vrasel. The existence of in inlemedlefy in 
iniects correuonding to hsnnoglobin M. Fredericq IhUiB vey 
problematical in view of the anatomical lyitem, Icttliig air pMe- 
trate into Lho beast of the tisauea. 


New PTCTffOOONiDA.— The remit of the examination of the 
eoUection of Fyenogons node during the cthIr of the U.S. 
Bteemer Bhkehj Ednumd B. WUaoiii has juit been pnbKshed as 
No. 12, vol. vin. of the Harveid College Museum BmBitm, 
Thii colIeGticm wai fo un d to poneei featurea of cansidermble 
intemt, pnd though the spodea in it were fhw, Fome of them 
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were of remvkible 8ize, quite coloiaal in comparison with 
ihallow water or littoral forms. Of the three apocics of CoIoe- 
sendci5, two of wluch are described aa new, the smallest has a 
Bpan of 14 cm between the tips of Its outstretched legs while 
the largest has an extent four times as great. A new genus 
(ScseornynchuE) has been established for a species with a span of 
19 ctOu a gigantic siae as compared with the dimensions of its 
nearest allies. The most abundant species of Nymphon u the 
largest of that extensive genus, and one spades of a new ^enus 
(PfJlenopsih) IS more than twice as large as any of the species of 
allied genersi such as Pallene, which are known only from the 
bttoral aone. It is further lutcresQng to note that in a number 
of forms the visual organs (ocelli) are either rudimentary and 
destitute of pigment, or arc entirely absent. In Pallenopiiis. 
however, Ihe ocelli are relatively of unusually great size. The 
species of Scworhynchus and Calossendeis show clearly from 
anatomical evidence the complete independence of the accessory 
legs and the first pair of ambulatory leg% as had been already 
proved by Dohm from cmbryologicaJ data. In all cases the 
palpi and accessory legs are supplied with nerves from the bamc 
ganglion, and this Utter shows m the adult no indication of 
being composed of two coalesced ganglia. But Dohrn '>tatea 
that there are in the larvue of Achelia two ganglia, This ques- 
tion is of great intcrebt, having a direct bearing on the affinities 
of these Fycnogons with the Arachnids. Mr. Wilson de<;cribes 
ten species, of which one half ore given as new, and with 
figures. 

New Zealand Desmids. — As a contribation to our know- 
ledge of the pretty green unicellular alge known as Desuiids, 
which are to lie met with in New Zealand, Mr Maskell’s paper 
in the recently-published volume of the TVansathotts of the New 
Zealand Institute is most welcome It would seem to render 
more than probable the idea that these minute algn are to a large 
extent cosmopolitan. The author is evidently under great dis- 
advantage Ok to identifying the •species he meets wiih, but this is 
to a great extent done away with by his fairly careful descrip- 
tions and accurate (as to outline) figures, He enumerates 
between sixty and sixty-five speaes, some of which are very 
noteworthy and fine additions to the hist of Desmids ; thus 
undulntnm is a highly interesting new species, 
TriMoferas Mmtatum 11 not only a very distinct, but also a very 
noble, new specie*;, and equally distinct as a speaes is hu Clos* 
ttrium seloitEum. Doubtless a more prolonged search m fresh 
localities will enable the author to add many old and new epe- 
cies to the list, He may feel sure that his further researches will 
be looked for with interest by those working at the freshwater 
algoc in Europe 

Protoplasm Stained whilst Living. ~Mr. L. F, Henne- 
giw publiahei the result of some expenmenta made on living 
innisoria, m which he confirms the observations of Brandt, made 
m 1^79) ^hat an aqueous scdulion of anibne brown, known m 
commerce as Bismarck brown, will give on intense brownish - 
yellow colour to the protoplasm of the infusoria without m 
any way mterfenng with uUix enjoyment of life. The colorop 
don first appears m the vacuoles of the protoplasm, then this 
latter is itself atnined, the nucleus being most generally not at 
first coloured, and so being made more conspicuous. Experi- 
ments made on vegetable protoplasm seemed to exhibit the same 
result. 


LARGE TELESCOPES^ 

'T'HE small amooitt of work accomplisbed with large teloccpei 
baa often been the subject of unfavourabW comment. Tha 
oriilclsm applies with especial force in Amcnca, where there 
arc nearly a doxen telescopes having an aperture of a foot or 
over, beudea two of the largest size now in comse of oonitrac- 
doA,. and two of Lventy-su and twenty-four inches aperture 
which arc unmcuBlnd ana have been for several years perfectly 
u s fliu s Among u many it seems as if one might be spen^ for 
a trial of the following plan,' which, if succesafiuj woold produse 
at a small expense far more {mk than onuU be obtamccTwith n 
mounting of ihe usual form. 

Suppose that the teleacopc ia placed bomontally it r^ht 
aiigjcs to the naridui^ and that a pkne reflector n^inod to its 
uu by 45? is planed in front of it, Thie refleetcr may bwoIvw 
■raund in axis oomaiding with that of the telescope. Such a 
mounting has been used In trmwit fautnaMutip wd givoi mu^ 
■ By Edward C Pickarlog, coamimlcatad fay the 1 


satisfaction in the meridian photometer of the Hamid College 
Observatory. The principal difficulty with a large instrument 
would lie u the flexure of the reflector. Thu difficulty has how- 
ever been overcome m a great measuro in reflecting telcscopee by 
various ingemoua devices. In the present case, since the 
refleclor rotates only around one axu inilead of two, the 
problem Is much simplified. A •flight motion at right snglcs of 
perhaps 5” would be a great convenience, ah will be shown 
below, and would probably be insufficient to materially affect the 
flexure. It may be said that it u more difficult to nuke a plane 
surface than one that 11 curved But the pnncipal effect of u 
slight curvature would be to change the focus of the tdesoope, 
the abefTution being much less than the effect of the varying 
flexure. Let us idmit, however, that the best definition cannot 
be obtained, in oonsidcriiig the purpoics to which such an 
instniment could be applied without disadvantage. 

Many advantages will be apparent on comparing such a 
mounting with on equatorial. Great sleadincu would be secured, 
smee the mirror would be the only portion moved, and this 
would be placed directly upon a low pier. Instead of a large 
and expensive dome which is moved with difficulty, the muror 
uould be protected by a small shed, of which the roof could be 
easily removed. It would therefore be opened and ready for use 
in a very short time, and would quickly take the tempcratuiw of 
the surrounding ur. The object-glass would be mounted directly 
upon a second pmr, and, as it would not be moved, would be 
in very little danger of sccldent. The tube could be made of 
tin or other inexpensive matenal, u its flexure is of no import- 
UBce. It could easily be protected from the changes of the tem- 
perature so troubloome in the tube of a large equatorial. If 
preferred it might even be exhausted of air, or filled with hydro- 
gen, and the effect of the changes of temperature thus greatly 
reduced. 

The eyepiece could be mounted on x third pier, and would bo 
90 far distant honzontally from the mirror and object-glass that 
there is no reason that it should not be inclosed in a room whieb 
may be warmed. The comfort in winter of working m a Mim 
room will be appreciated by those who have used a large tele- 
scope m a cold clunote. The result is sure to be an mcroi^ 
precision in the observation*, and a po^aibility of prolonging 
them over longer intervals A similar efiect u produced by the 
constant direction of the Imc of sight. No CRpecml obserring 
chair IB needed. There u no limit tn the sire of the attach*- 
meuts which may ba made to the eyepiece, since they need not 
be moved Thu 19 a great advantage in certain snectroscopie 
and photometric measurement^ A jdrong wind Interfax 
senously with many ofaservutioii*, oa rt is impossible to make a 
telflEcope so stiff that it will not be shaken by sudden gusts. In 
the plan here proposed the rairror alone u expoficd, and its sw*- 
face ifr too small to give trouble. 

By means of a long handle the position of the ahror may be 
regulated from Ihe eye-end, and the decimation of the o bject 
observed read by small telescopes If the mirror can be moved 
at right angle! to the mendian 5" from its central positioi^ an 
oluect at the equator may be folloved for forty minutes, md 
otha ol^ecta for a longer period. WiLhooL this motion on akqect 
may be followed For three or four mmntcs by moving the eye* 
focce alone Glocliu ork may be applied to the mirror, or Im 
easily to the eyepiece. The focal length may be inerered ahiioBt 
indenuitely if desired, and certain advantages will be ibuA 
attained in the duninntH& in the defects of Ihe objeet -glassy ol- 
though those of the reflector will not be aifeated. If ihe teles cope 
is to be erected at a great elevation the advantages of the pr^ 
sent plan are at once appaimt. Many mghts of observaiiOT 
would be secured which otberuise would be lost owing to me 
wind and cold The simplicity in the construction of the taild- 
ing would be a great advantage, as a large dome lu so eiporod • 
situatkn would be kept free from snow witli much dvfli cnity^ 
and might be n source of danger in winter stonns. If fond 
improoUcable to obaerro during ibe winter, it would be ponMc 
to nave a duplicate mounting below, and reaaove the kne an 
mirror from one to the other. 

It is evident that the roving of cost would be very great, not 
only IB the observatory building and dome, but in the tube, 
obsCTviag chair, doekwork, &c. 

If a reflector could be oonstructed whose surface wui the 
tion of a paraboloid whose absciisu equalled that of the 
the inatrament coeld he nrach sinplifieo No ofajed glass wouM 
than ba requireiL the reflector taking the place bcoh of 5”?”^ 
and lens. All tM light interoepted by the objective would tooe 
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be saved, and but a single surface need be adjusted and corrected. 
Witb the advance in medunical methods thu does not seem 
wholly impracticable, especially with a mirror of long focus. 
Since the final correction must always be made by hand, it 
makes but little difierence what la the exact form of tne anrlace. 

In any case it would be a great advantage that the mirror could 
be legTound, repolishedi or resilvered without moving it from Us 
place. It would only be necessary to place it horizontally, and 
the grinding machinery could be kept permanenlly near it. If 
plane, the perfection of its form could also be tested at any 
time by setting it on edge, and viewing the image it reflected by 
a collimating eyepiece attached to the large telescope. Another 
method woiud be to place a heliotrope a few hundred yards to 
the north or south of it, and the light from this would form an 
excellent artificial star, available whenever the sun shone. 

The greatest advantage is the rapidity with which observations 
could be made. No more time would be lost in identifi cation 
thanjwith a transit instrument, so that a larm number of objects 
could be examined In the courtyc of a single nour. Any one who 
has worked with a large telescope knows how much time is lost 
in opening and closing the dome and in finding and identifymg 
minute objects. 

Let U5 now consider to what purposes a large telescope 
mounted os suggested might be applied 

l> Sweeping. For the discovery of new objects this mounting 
presents C'.pecial advantagcj.. It might be used for the detection 
of new double stars, of nebulce, of red stars, or of objects having 
sio^lar spectra, as plonetarv nebulx, banded stars, and variables 
of long ]ieriod, Suppose tnat the field of view had a diameter 
of somewhat over one minute of time, and that a small motor 
was attached to the mirror which would move it uniformly over 
in declination m this time, and then bring it quickly back to 
its first position The observer would then have presented to 
him a senes of zones 5° long and one minute wide The sweeps 
should overlap by a small amount, so that the entire region could 
be covered in a smgle evening TTie observer could have a few 
seconds rest between each zone, while the motion of the mirror 
was reversed. If an object of interest was suspected, it could 
be located by merely noting the time at which it was seen. The 
right ascension would be given directly, and the dcdination 
would be found by interpolation from the time of beginning and 
ending the sweep An examination of the object and a deter* 
mmation of its exact location should be made on another evening. 

a. Measures of position For many purposes positions could be 
determined with tnis instrument as in a transit circle It would 
pncrally be better however to make the measures diflerential, 
leaving the mirror at rest and observing the transits of the object 
to be'determined and of two or more companion stirs. The 
method of the nng micrometer might be employed, or some 
modification of that wiih inclined lines. In the latter case the 
zero of position could be found bjr the transit of preceding stars, 
by setting the reticule by a divided position circle, or perhaps 
better by keeping it m a fixed position, determining the direction 
of the lines once for all, and applying a correction for the de- 
cliutiOQ of the object observed. Stars could be compared dif- 
fering nearly a degree in declination, os the [eyepiece conld be 
moved without dangei of disturbing the reticule. For the same 
reason the star could be followed for three or four mbiutes, and 
iti transit over a great number of wires observed. It is here 
assumed that the distortion produced by the mirror is not very 
great A ilight distortion would do little harm, as it would be 
the same for all stars of equal brightness. If the stars differ 
grcatlj In brightness, the observer should determine his personal 
equation between them in any case, and the same operation 
would eliminate the effect of the distortion. The large aperture 
of the instroment would permit the observation of stars quite 
beyond the reach of any meridian circle. The faintest asteroids 
could thus be readily measured, and conld probably be followed 
in many coses on successive evenuigs to their stationary points. 
Zonci of stars could be observed very conveniently for the for- 
mation^ of charts or catalogues, for the discovery of asteroids, 
stars with large proper motion, Ac 
Probably the definition could not be sufficiently good for the 
meamement of the closer double stars, but if clockwork was 
attached, faint companlona could be measured, or approximate 
positions of the coarser pairs determined tcit rapmly. The 
posltioni of nebulx could also be observed with a view to dc- 
teotiiig their proper motion. Stars having a large proper motion 
might be observed, and the observations lo arranged that any 
very large paxxllax would be detected. A similar search for a 


large parallax of variable stars, short- period binaries, minute 
planetary nebulm, or stars having singular spectra, might lead to 
interesting results. The argument that 00 ordinary star is very 
near docs not apply to such objects. 

3. Spectroscopy. The increased dimensions which could 
be given to the spectroscope, and its iteadmcss, wbuld compen- 
sate m a great measure for a defect in definition By ZoUneFb 
reversion spectroscope the blit might be dispensed with, and also 
the necessity of clockwork, So many stars could be observed 
in a single evening that systematic errors could be in a great 
measure ehminated, and os the spectroscope would not be 
moved, we should have a great assurance that the deviations 
were real. Of the 6000 nebulae hitherto discovered we know 
nothing of the spectram of more than 300 or 400, while the 
observation of all the others with a Uige horizontal telescope 
would not be a very formidable undertaking. It would also be 
interesting to observe the spectra of all the clubters. It u 
possible that some may consist of stars having singular spectra, 
or even of di%ounected nebulous mobscd, in fact forming clusteri 
of planetary nebuix The interesting discovery by Dr. Copeland 
that Burnham's double nebula in Cygnus is gaseoui, shows the 
lame tendency to aggregation in these bodies as in stars. Ob- 
servations of the spectra of all the red stars and variables would 
also probably lead to interesting results, 

4. Photometry Should the instrument be devoted to photo- 
metry numerous problems suggest themselves. Vanable stars 
could be ob>)erved near their minimum when too faint to be 
identified with an equatorial without great loss of Lime. Famt 
stars in zones or faint companions to bright stars could be 
measured ver^ rapidly. The relative light of all the asteroids 
would be an interesting problem. Many coarse clusters appear 
to consist of stars of nearly equal brightness. Their light com- 
pared with their distances apart might aid our study of their 
formation. Another useful investigation would be to meaanre 
the bnghtness of all the nebulm, 

In the application of physica to astronomy doubtless many 
other problems will suggest themselves Thus no satisfactory 
results have been obtained 111 the attempt Lo measure the heat of 
the stars with the tasimeter. The use of this instrument would 
be vastly simplified if it was placed on a solid pier near the 
ground, was not moved during the observation, and could be 
perfectly protected from other change-i of temperature than those 
which it was intended to measure 

As either of the problems proposed above would occupy the 
lime of a telcsc^c ror at lea'll one year, it \h obvious that there 
could be no difnculty m keeping such an instrument occupied 
indefinitely 

The horizon til moimting is especially adapted to an elevated 
position, and would ^permit the use of a telescope where an 
equatorial mounting would be quite impracticable. On the 
other hand, to an amateur, or lor purposes of mhtnictlon, on 
inslniment which could be set quickly from one obiect to another, 
and where the observers need not be exposed to the cold, would 
offer many advantages The impossibility of observing far from 
the meridioji would be less important with a large instrument, 
where the number of objects to select from ii very great. 

There are certain purposes to which thu mounting conld not 
be advantageously applied. The study of close double stars and 
other objects rrquinng long examination and very perfect defini- 
tion could be better left to other instruments. The sun, moon, 
and planets can also generally be better observed off the meridian. 
If, however, the entire time of an instrument can be employed 
to advantage, and it can collect several times u much materi^os 
an instrument of the usual form, it U no evidence against its tnal 
that there ore certain problems to which it cannot be advon- 
tajreously applied. 

The working force required for such an mstrument should 
consist of at least one observer, an assistant to record, and a 
number of copyists and computers to prepare the working lists, 
reduce the observations, prepare them for the press, and read 
and check the proof sheets. A large volume of valuable obser- 
vations could thui be produced every year, which would require 
at least double the time and money to produce by the same 
telescope mounted equatorially. The difference in the aifiount 
of work will be evident when we compare the number of obj xts 
observed with a transit initrument per night, with those observed 
with an equatorial, A hundred objects in vanous deolinatloni 
might be examined in a single evening, while it ii seldom that 
the same number could be Identified and mcMured by an equa- 
I torial in a week. 
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SOLAR PHYSICS— THE CHEMISTRY OF THE 
SUN^ 


Tesis afforded by the Stars 


now see bow the views which hnvc been put for« ard are 
' ' borne out by the facLs which are presented to as by the stars 


There la no need to occupy ihuch time, in fact reference need 
only be made to Dr. Huggins’ paper which was communicated 
to the Royal Society id the course of last year, nud with that 
paper we may compare some earlier wntings. It woi as early 
as 1864 that Dr. Huggins, who was then associated with the 
late Dr Miller, called attention to the intensely btrong lines of 


hydrogen visible m the hottest stan*,'’ In this paper they pointed 
out at the same time that other metallic lines associated with 


those lines of hydrogen were thin and faint It has been 
already mentioned that, as we have independent evidence that 
these star^ ore hotter than cur sun, we had strong grounds for 
believing that here we were in presence of a result brought 
about by a higher temperature, associated as it was with a simpler 
spectrum, and, therefore, presumably with simpler constituents 
\Ve need not stop now to di&cuis the objection which has been 
put forward by an ingenious person ignorant of the facts, that 
the broadening of these lines may not be due to an increase of 
temperature at all, but really to a very rapid equatorial rotation 
of the star 'Ibis is a fair sample of one of the classes of 
objections one has to meet. Of course it is at once pul out of 
court by the fact, aUo stated by Dr. Huggins, that, associated 
with the thick line^, are excessively thin lines. Any enormous 
equatorial velocity of the star should have made all the lines 


thick, but this is uot the fact Now we have only two lines in 
the solar spectrum at all comparable in thickneu with these 
hydrogen lines in the hottest stars, taking Sirius and a Lyre 
as types. 

In a paper Aimmunicated lu the Hnyal Society in 1S76' it was 
remarked that laboratory work indicated the possibility that line- 
spectra might, after all, really not result from the vibration of 
similar moTec^ei \ and at that lime the evidence seemed to be so 
clear in the case of calcitun that it was pointed uuk that the time 
had arrived when evidence touching calcium itself ought, if pos- 
sible, to be obtained from the stars by means, of course, of pho- 
tography, because the part of the spectrum in question — the 
region of H and K — is exceedingly faint in the cose of the alars. 

Why, iC may be asked, was it important to get this evi- 
dence from the stars? I will read an extract from a book,^ 
published some years ago, which puts this view forth, — "It 
19 abundantly clear that if the so-called elements, or, more 
properly speaking, their finest atoms, those that give us hoc- 
spectra, are really compound the compounds must have been 
formed at a very high temperature. It is easy to imagine that 
there may be no superior limit to temperature, and, therefore,! 
no superior limit beyond which such combmabons ore pohslble, 
because the atoms which have the power of couibining together! 
at these transcendental i^tages of heat do not exist as such, or| 
rather they exist combined with other similar atoms at all low^i 
temperatures. Hence the association will be a combination 0^| 
moic complex molecules os temperature 19 reduced, and of 
dissociation, therefore, with increased temperature there may] 
be no end " | 

That was one point 
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Fig 43 — Stellar BpeciTA (Huggins} 


Here is the next point which made an appeal to the stars so , 
necessary. “ We are justified in supposing that our terrestrial cal- , 
cium once formed is a distinct entity; whether it be an element or . 
not, and, therefore, by working at terrestrial calcium alone we 
shall never know, even if its dusociation be granted, whether the ' 
temperature produces a simpler form, a more atomic condition 
of the same thing, or whelber we arc unable to break it up into 
X -h y, because in our terrestrial calcium, assuming nil calcium 
to be alike, neither a nor y will ever vary , but if calcium be 
the product of the condition of relatively low temperature, then 
in stars hot enough to enable its constituents Lo exi.st ancom- 
pounded we may expect these constituents to vary in quantity , 
there may be more jt in one star, and more y in another. If 
this be so, then the H and K lines would vary in thickness, and 
the exlremest limit of vanation will be that we shall have onfy II 
represented, or jc In one star, or only K represented or y in 
another, and intermediately between those extreme conditions 
we have cases in which, though both H and K are visible, H is 
thicker in some and K u thicker in otl^ers. f * 

What, then, are the results of this appeal to the stars which 
Dr, Huggins has made with huch splendid succcas 7 We have 
bi the hottest stars a spectrum so regular, so rhythmic, that it 
seems impossible not to consider It as produced either by the same 

^ Leciuni in the Couik on Solar Phyifci at South Ktaiingtoo (ace p, 150). 
Ravlied from shorthand notes. Continued fnin p, 370 

■ " On the Spectn of some of the Find Stvi {Frve Roy 5 oc., 1B64, 
p. 943} * 


<iubstance or by substances closely allied. Is it by^mere accident 
that ^ome of the least rcfrongit^e lines coincide with those of 
hydrogen ? is it by mere accident that the most refrai gible lines 
have never been seen except in these stars ? One of them coin- 
cides with H, one of the lines which still remain thick in the sun, 
and with which we find a fine line of hydrogen to be coincident, 
43 IS a cojiy of Dr. Huggins' diagram, to which reference 
has been mode. At the top is a portion of the solar spectrum In 
the violet and ultra-violet, and next is the spectrum of the hottest 
star, a Lyroe, This spectrum, it will be&cen,'is simpler evea than 
the spectrum of the solar prominences, and not only is there 
this wonderful simplicity , but note the exquisite rhythm by 
which the distance between the lines gradually inci eases as we 
go fiom one end of the spectrum to the other, Note also that 
the Jeo-st refrangible line shown on the diagram is coinddent 
with h m the vioret part of the solar spectrum, and that the next 
line 19 coincident with the line 11, to which reference has been 
made m the notes I have read. Note also (he relative intenn- 
ties of the lines H and K in the sun, in which iheir intensities 
are abonl equal, and in n Urse Majoris, in which K is alto- 
gether absent. These arc the first points in this diagram to 
W'hich attention must be drawn. There will be other points ax 
wc proceed further. 

Uut m descending from the general to{,theJpartlcular Dr. 

■ " Preliminary Note on the Compound Nature of the Line Specirn^of 
Eltmeulafy Bodies" {Proe. Roy Sec , No. tG8, 1B76). 

■ " Siudief m Specirmn Analyui," p, 19& 
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write! : " The ipeotrum of Voga niajr be token con- 

vainenUj u typicil of the wnole dus of white steiSp so that the 
iliktinctive features of the other iton of this eloss may be rcprded 
08 modiiicadoiis or departures from this common typical rorm.’' 
He then odds ; "There ore principally three directions m which 
i'limgaii take place”; one of these consisLi "in the presence 
oroDMoee of K, and if preoenti lu its breadth and intensity 
relotive to H.” He goes on, "One of these modiAcationSi 
which pokseas great iiiggektiveness, consibbi of the abbcnce, or 
difieranoc of character presented by the line K. In all the stars 
of this doss this line is either absent or is very thin as compared 
with its appearance in the solar spectrum, at the same time that 
H rmoms very broad and intense. In the spectrum of ArcturuSi 
a atar which IxloDgB to onothei class which indude^ our sim, 
i-hi* hue K has passed beyond the condition in which it occurs 
in the solar spectrum, and even exceeds the solar K m breadth I 
and mteusiiy.^' Arcturoh is given in the lower part of the dia- 

f ram, and it wiii be seen that there K is relatively thicker thou 
[ ; and also tJiat with this relative uicreose m the thickness of X 
we get a considerable complexity of spectrum, ve^ much more 
appraaching the Milar spectrum in the number of lines that we 
hive to contend with Uut at the same time 1 should point out 
that the pokitioos of these Imcs vary from the positions of lines in 
the solar spectrum "The spectra of these Dr. Huggins 

continues, " m ly therefore be arranged in a contmuous senes, 
‘m WTudi fiibt wc Gnd this Ime to be absenL Then it appears as 
mn txceediugly thin line. We then pass to another stage m which 
It U distinct and dehued at the edges , in the solar spectrum it 
becomes brood and winged, and lastly in Arcturos there is further 
progress 111 the same direction, and the lincj now a broad band, 
exceeds in intensity H.” Absolute continuity we see in the story 
which Dr. Huggins brings us with reference to this concrete 
cose of H ami K m the details and in general. Well might 
Dr. Huggins a:ik after this "Do these modihcations not repre- 
sent some of the stages through which our sun has passed 7 ” 
In another part of his paper he u^eii the term "life changes.” 
Now the life of a star is il^ temperature, and all these changes 
must have been produced by the running down of temperature, 
and X thiuk the simplest view Lo take, limiting ourselves to the 
concrete change ol II and K. is that the substance which pro- 
duces K has been formed at the expense of the subataace which 
produced H, and the reason that we see these two lines in 
oalcium when a high temperature is employed is that we reveal 
the prc'-ciicc of these true root -forms There may be very many 
more difficult explanations, but that 1 think is the simplest one 
to which one is driven by the logic of facts. 

The appeal to the stars, then, 1 think, ampW justifies the pre- 
diction which I based upon the comparison of solar with terres 
trial phenomena, and, therefore, helps to show that the basis on 
which those pr^ictions were founded had at all events some 
little glimmering of truth about it I think also that it mcreases 
the dissociation stages through which we muft assiuM thevapoun 
of our so-called elements to pass when higher temperatures are 
employed in succession 

So much then for the tests which we have been able to apply 
to theisc views by means of Dr iluggins’ icmorkibly beautiful 
reKarche.s. 

The wide departure of stan hotter presumably than the sun 
(taking the centre of gravity of the uhsorfition, to to speak, as 
the indication of temperature) from the lolar type shows that 
there IS much more work to be done m this field. The success 
of my former prediction emboldens me to make another oam 
It m all frohabihty he found that the rwpimmig' Imts In 
ti&rs cfth€ Sinui hype are represented in many eases hy the hmes 
brightened §n talar Commences 

Teiis ajarded hy the Phenemem of Fluted Spectra 

So far we have dealt with line spectra, but we must not 
timh ourMlvei to a considerttinn of this class of spectra if we 
widi to teal this view to the very bottom, as it is our bounden 
to do. We have thefefisre to ask ourselves the qucftion 
with Tcference to other regions of spectrum analysis beyond tfasEt 
particular oart which we have been discussing Ii the uvldoace 
to be got from those other regioiu the same? Doa it tend in 
the mae direction as the evidence which has been supplied from 
the oonsidention of the highest possible tem^ierateTe to our coils 
and in the sun ? 1 have no hesitation m saying that, so Ikr as I 
know, the evidenee b absolutely stTen^ened by a oonilderation 
of dM iow taaperatee phcaoMia oosenred iptclnMco, loally. 
* PkU TVaM., lAa. 


In fact the view was started very many years ago by obicrva- 
tioni At much lower tempcraLurei than those we have been con- 
sidering. Flucker and Hlttorf, who worked at spectnim analysis 
before KirchhofT and Bunsen, were bound to acknowledge that 
some of the substances with which they dealt had really two 
dkhtiacL spectra, which thay called ipectn of the first ordm, 
aod spectra of die second order, whicL spectra ebawgi l os the 
temperature they employed changed , and although they eaine 
to the conclusion that th^ simply represented allotroplc condi- 
tions, not molecular dissociation, I think whan one comes to 
inquire mto the subject thoronghly, one will And then oannot be 
any very great difiereiicc between thoac two coosidentloiu. In 
fact the question of double spectra, which has been fought 
for many years, but which I tbmk isi now nearly at rest, wa>i 
started by the observation of Plucker and Hittorf Of course 
the view they \yai forward was objected to very strongly, and 
was met by the assertion that they were misled by impurities In 
the substances which they ezpenmcnted on. For instance, they 
found a secoud spectrum for hydrogen ; this second spectrum, 
which had a very special character of its own, was Tcfared to 
acetylene. Soon after, a part of the carbon g peel mm which 
was entirely diiTerent from the second s^pcctrum of hydrogen, 
was referred to acetylene. So that tho^e gentlemen who saw m 
theie phenomena nothing but impurities were perfectly content 
to give an explanation which would be quite right, providecl 
hydrogen and carbon could only be supposed to have one spec- 
tnim, the impurity acetylene having two. Later work has 
Bhown that it is too coaese a view to think that the dated spectra 
which represent the spectra of the first order of Flucker really 
represent the vibration of one molecule in the same way that the 
line spectra were supposed to do. Kvidcnce has been accumu- 
lated which indicates that In some cases where we get three or 
four flulings, those three or four Rntings which can be seen one 
by one are inversely inten'^ified, in precisely the same way that 
vanous lines can be seen one by one, or almost one by one, and 
inversely inteniified It seems as if even flu tings cannot be con- 
sideied Lo be simply due to the result of one special kind of 
allotropism, but probably reiiresent several 

Let me give a figure or two to represent this point. 

An application of the principles referred to m Figs 32 and 
33 will leadily enable us to understand that a substauce may 
give us a particular fluting at the lowest temperature, represented 
by the furnace C, a different fluting in the fumacc R, and finally 
a line at the lughc'tt tomperalure afforded by the furnace A, as 
shown in Fig. 44, and that at mteimediite temperatures its 
spectrum may consist of mixture<) in varying proportions of each 
of these consiilucnts, and it will also be seen that the line pro 
duced by the highest temperature can never be seen together 
with the lowest temperature fluting, unices the fluting produced 
by the intermediate temperature is present also Fig, 45 bhows 
the facts actu^ly ob<ierTed when tbc spectrum of carbon is pho- 
tographed under various conditions of tem;ieratuTc, 

llie results are strikingly suggestive, as wc have a compound 
orijnn to the two sets of nutings shown. 

But there ib a lower region yet, a region in which much work 
has been done which seems to show that before the substance is 
fit to give 015 flutingB, that it can still record for us— m a 
very feeble sort of way — ^it can yet record for us its vibra- 
tions by absorption at one end of the spectrum or at the other, so 
that the story of simpbfication is really intensified when we leave 
the high temperature spectrum, and it seems as if the fin»t eflect 
produced by the action of heat on any substance is to give us 
general absorption which breaks up into abBor)>Lion in w red 
and abiorption in the blue, and then we get a series of fluting! 
more or Icii oomplez acoo^ng to the temperature of the body , 
and then when we have pauan from thii stage we get the acnes 
of line spectra to which 1 have drawn attention. Again, In 
passing from a low temporaure to a high tem^rature, so far oi I 
can see there is absolutely no break, nor m there any diifareDce 
of kind Chat wc ore oequautod with in the pauAge fioM a com- 
pound body and the puioge from a known form of, let os say, 
gold or silver, at a low temperature, to that oaiae aulisteace at 
a higher temperature. 

If we ojBiiBie that these varinos spactn are really due to dif- 
ferent molecular aggregations, we shall have tbefolIowiogAene!, 
going from the more junple to the more comptox 

deooudatastt ChnMcltod mae or Anted jpectn. 
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Third stage 


i^oaith iliige 
Fifth stage 


I Continuous absorption at the blue 
end not luaching to the less refran- 
gible eniL (Thu absorption may 
break up into channelled spaces.) 

I Continuous absorption at the red end 
not reaching to the more rerr.'ingible 
end (T^s absorption may t^eak 
up into channelled spaces ) 

Unique oontmuous absorption 


So that the story is one of absolute conformity, absolute con- 
tinuity from one end of the series to the other j but on this subiecL 


I need not vy more, because niy iHend Capt Abney will hava a 
great deal to say about tlie red molecules and blue molecules 
when he comes to deal with the red end of the spectraxn, and 1 
may safely leave this port of the subject in the hands of one who 
has BO brilliantly disUnguuhed himself by his urestlgodioni 
upon iL 

to Objectums 

Now I think It is time that I should reply, or attempt to 
reply, to some objeetiens that have been made to these viwi. 

/ar as 1 can gather, the senous objections which have been 
made are not many, but some of them ore objections to which 
considerable value bliould be attached The chief owe now 
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44 ~nLatTT'im ihOWin^ the action 'J thrLS ili/Turciit teinperaLurei nn a hynaiheiical ■ubslance aisiiminf three itnEei of complete diuociatioii , and ilio 
(.<f mteifneiiata tcmpcraturci at which tne vapours ore only partially ussoaate^ 


urgetl is that one is misled in the conclusions that one draws 
from thebC observations of spots and storms by the fact that the 
soUr lineal correspondiiig with the hues whicn wc conmder to 
be common to two sub^tancG'i are really double, and that 
the liiica common to two substances appear common simply 
because we have not sufficient dispersion to separate them. Now 
that U a very important objection indeed, bat let ua examine it 
It has been pointed out that of the 62 non lines which re- 
mained as the result of the purification of the first part of the 
mip (between wave-lengths 39 and 40) only 18 were left , all 
the rest being found common, not only to two substances, but in a 


great many cases to four or six substances, and we found also 
that our rough observation-book, as we went on, suggested that 
I the solar hue was double ; but if we had gone on in that way we 
I should not have been able to produce a map at all, beennse there 
would have been few lines which were not complex, so that it 
would have been a piece of cowardice to remain there and not 
attempt to find out what it meanL Now let us suppose a great 
many of the solar lines arc double. It is fair to assume that 
these double lines would be irregularly distributed throughout 
the spectrum We cannot imagine some spiteful freak of nature 
choosing out to be double a particular set of solar hues which 



Fig 45 — The photographed spectra ut some carbon coiupoundi 
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semi one should eveafaully find common to two substances ; we 
must muglue an Impartial distnbution of double lines if we are to 
QMiBider them as double. Now the argument we can bring 
against that is founded on thlr, that two things always hang 
la^ther, the alleged complex nature of the line and the wt that 
dua psiiicnlar line u picked out for ipecial prominence in spots 
and atomu For instance, lake the line 4923*2 referred to 
m Fig. 4L If that line ii doublca -uid Is one of two lines 
aaen in flames, the probabdity that that line should be double, 
ippnsin^ that the solar line Is donbleL would be as s to i, but 
that line is picked out ^ 50 to i in the case of proniiaences. 
The betting in favour of the coincidence is not so great in the 
mat of the spot^ but when we come to the prominences, when 
wtm^t drains with 100 lues with the ^nababiilt/ therefore of 


50 double lines if they are equally distnbuled, and that every 
other line is double^wheii we come from loo lines to 1, it u Jo 
to I against this particular line being double , and yet this is the 
particular line which we always Ana to be common to two suh- 
staaces when we really discuss the obicrvatioiis of the fla m es. I 
think then tlut the idea that these basic hnea are simple crea- 
tines of the imagination, umply **bnnpg coincidences, win really 
not btand at all. 

Prof. Young has lately brought forward this olject inn , 
although in 187a he was the first to point out the very extraor- 
dinary fact os It appeared to him, and as it itiU appears to every 
one else, that an enormous numbw of coincident lines which he 
got from the tables extant at that time seemed to clutto- rom^ 
m bright linos laen in his absemtioia. The ersdii ^ that is 
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undoubtedly due to Prof. Youiik, and although he hae lately 
■een cause to withdraw Eomewhat from this first view of his, he 
ii itill dnven to think that two of the most important lines in 
the solar spectrum, H and K, are really due to two substances— 
hydrogen and calcium* There is one more thing which most be 
said With special reference to this : the work is not to be nega- 
tived by a mere assertion that the line is doable j it must in a great 
many cases be shown that it is a double-double or a trehle-Lreble 
line. For liibtance, take the case of ^4, which may very well be 
double for aught we know , that line is coincident, so far as we 
can moke out with the means at our command | with magnesium, 
iron, nickel, uranmmf chromium, and cerium. It will not do 
to limit oneself to the statement that these lines are double — 
they must really be perfect families of hues 111 order to prevent 
this cxplanalion being, as I think it Is, the more probable. 

Another objectioD, ogam, a very important objection, is of a 
somewhat dilTercnt nature, and may shortly be called the bell 
hypothesis. It is to the effect that thc^e molecules, or atom‘s, 
are very extraordinary things indeed, as we can welt imagine 
them to be, and that the spectrum which they produce dependb 
entirely upon the manner m which they are struck ; so that in 
fact it would seem at first U'.elei.s to construct a map of any 
spectrum at all, for fear the subiitances we wi'ih to observe m our 
laboratories should be struck m different ways and should render 
the map perfectW useless 1 say the idea is really lhat ihe mole- 
cules struck di^rently would give us different spectra. Now 
if the difference were only slight, that would not much matter ; 
it would be very difficult to withstand that hypothesis, lint it 
must be remembered that in this work we are dealing with this 
extraordinary fact, that over the region which we have been spe- 
cially studying there are no lines of iron common to spots and 


flames , so that if we had not imy iron at all to experiment with 
we should be perfectly justified in asserting the Iron lines m fiames 
were produced by one substance and those in spots ^ another, 
because no two lines agree m iAese two spectra. The spectra 
are os distinct as the fapecLrum of magnesium and the spectrum of 
iodine, or any other two bodies. Now if the bell hypothesis is 
to explain that, it explains too much, because if it is true of any 
two Dodies, It must be true of all bodi&, and therefore all 
spectra are the result of the tame thing struck diflerently, and 
spectrum analysis would then cease to be spectrum analysis, for 
It wijuld simply record changes rung on the same molecule by 
the various methods of striking Then ogam there is another 
thing to be said, that no statement of this dcU hypothesis which 
1 have heard gets us out of the difficulty that we are sinning 
against the law of continuity in advancing it, for the reason that 
If you begin with a known compound body, let us sa^, a salt of 
calcium, the change from a salt of calcium to calcium 19 the same 
111 kind and about the same m degree as the change from one 
form of calcium to the other, if we con talk of dilTerent forms 
of calcium on the mere strength of spectroscopic work. 1 mean 
that there arc more important changes to be got out of the ob- 
servations of the metal calcium than there are to be gut by 
passing from a salt of calcium to calcium , so that if the bell- 
hypolhesis proves anything it pioves that a compound body is a 
simple one. 

It will be seen that the special import of these considerations 
lies 111 ihe question of the short lines , leaving all considerations 
dependent on long lines, by which the presence of impuiities may 
be recognised, out of consideration altogether 13 ut it may be 
further said that a method of purifying spectra and eliminating 
any spectroscopic defects which were due to the presence of 
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Ficj 46 ~ Di'iijram ithowinic how the evolution of chemical furmi may be mdicated by llietr speotra 


impuntics has been before the scientific w orld for some years, 
and so far ox I know Its validity has never been called in ques- 
tion. Where that method has been employed I believe it has 
been employed honestlv, so that until that method Is called in 
uestion by better work — and the work I know will be severe — 
think we ore bound to accept the results which have been 
obtained by it. 

Then there arc some theories which 1 might be permitted to 
say a few words about, but in reference to them I need only call 
attention to Dr. Schuster’s admirable report on the progress of 
speciram analysis, given to the British Association at the 
meetiog at Swansea It will be ‘cen from that report that none 
of the theories which have been put Forw.ird really .account for 
all the facts observed. It is show n that phenomena have been 
recorded which are not to be explained away by llic bell theory 
or any other. Such a phenomenon, end a perfectly distinct 
one, is the change due to the 1 hick ness in the vapour. Changes 
also due to varying temperature and other causes have been 
seen, for which the theories in question do not account Now 
changes in temperature may probably alTcct large reaches of the 
spectrum, but in the case<4 we have studied we got most diverse 
effects m lines so clo^e together in the spectrum that it requires 
a considerable amount of dispersion to find out that they are 
really not single lines, 

T/t< New Theory of Chenucal Evofudon 

What then is the view of the evolution of chemical ipecies 
to which we ore led by our ^tudy of the sun and stars ? I 
think that after all it is but a slight expansion of the pre- 


sent chemical view. Chemists regard matter as coimiosed of 
atoms and molecules, about which more presently. Ihe view 
now brought forward simply ex['ands (he senes into a larger 
number of terms, and suggests that the molecular grouping of a 
chemical substance may be simplified almost without limit if the 
temperature be increased. A diagram (Fig 46) will show ex- 
actly what I mean. If we assume a very great difference 111 
the temperature which can be brought to bear upon a substance 
we may as-ume that at the highest temperature wc have, for 
simplicity's sake say, a cei tain line represented by a single circle ; 
let us imagine the temperarure reduc^, we shall then get another 
spectrum, which we can represent by a double circle, if we like 
to assume that the evolution is one which proceeds by constant 
additions of the original unit. Coming lower down, we get 
another substance formed with a more complex spectrum repre- 
sented by three circles \ low^er down still we have one repre- 
sented by four circle^;, another by five, another by six, ana so 
on. We might take another ru^position, eofoer perhaps to some 
minds, and suppose that evolution proceeded, not by the addi 
tion of the initial unit, but by the constant doubling of the sub- 
stance of the molecule itself. Instead, therefore, of our circles 
increasing by one, we shall have one, two, four, eight, sixteen, 
thirty two, and it will be readily understood that If there are n 
considerable number of stages of temperature, both within our 
ken and beyond our hen, and if some substances form themselves 
perpetually by doubling, then the unit with which we can expe- 
riment at low temperature, call It the chemical alom or the 
chemical molecule, or what you will, must be a very complex 
thing indeed. If the lower «pectnim repreients that of a complex 
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body such u itod, or % salt of caldunip the upper spectra will 
repreKnt those due to the finer groupings brought about by 
higher temperatures. We pass continuously, as in the sun and 
the stars, from complexity to simplicity, if we begin at the lower 
stages, and from simplicity to complexity if we begiu at the 
higner stages of temperature. 

Now, two questions arise here which I think it u important 
to discuss Are we playing fast and loose, in such an hypo- 
thesis as this, with the ordinary course of nature’s operations, or 
are we in harmony with her? Again, is it contrary to the view 
expreued by the greatest minds which have studied chemical 
phenomena? 1 think really the view is not inharmonious 
with those other views which we have gathered from other 
regions of thought and work , m fact, I think it derives its whole 
force from the fact that along many Imea it runs parallel with 
the evolutionary processes in the difTereul kingdoui'i of nature. 
1 have another diagram which will show what 1 mean (Tabic I ) 
This diagram deals with a very siinple case of evolution, and 
it deals with this evolutionary process, going along a single line 
Of course we know very well that in the orgamc kingdom evo- 
lution always proceeds along many lines, but to simplify the 
problem I have dealt with one of I lie simplest that 1 can think 
of. Let us assume that in a certain hottest star there shall be 
two substances, which wc will call a and A They will first at 
Uie trausceiidcntal temperature which I assume, exist as sepa- 
rate entities , the temperature being then reduced, they probably 
will combiue, and, instead of two atoms, a and A, wc sl^U have 
one group of a + ^ If the temperature is still further reduced, 
we shall get A combining with m that case we shall have a 

? ;roupLUg consisting of a + 2A, Let the same operation be per- 
ormed again, we shall then have a + 4A, combining into two 
gioups of 2; we shall have what we can represent, m short, m 
chemical language <7^4 Now, having got our aA^^ having got 
our leinpcrature reduced, let us assume that is now the sub- 
stance linked on to give a greater complexity, in Lead of ^ or 2^ 
merely We then have ihis senes given in the table 

a b Table I. 

a-^ bb 


- 




a\ijbb)\,bb) 

— ah^ 

-h = 

+ = 

= 

= 

H = 

+ ff^2 = 

+ = 

■f <ib^ = 

+ = 

+ tf 11^34 

+ ab^— , 

H ab^ = ^ 14 ^' ii) 

^10^ ii 

Now, that IS an ideal scale The question is. Is it absurd? 
How can wc honestly answer that question ? By asking whether 
wc are or arc not on the linc'i on which nature works m the 
region of the known, in the region which we can gel at? 


^*11 


C H 
C+H 
C+HH 
C+(H1I)(1IH) 
= CH 


Table 11 


+CH,= 
+CH,= 
+CH,= 
+CH,= 
+CHj = 
+CU,= 
4 CH,= 
+C11,= 
+CH,= 
+CH.= 
+CH.= 
+CH,= 
+CH,= 
+CH.= 

+CHj« 


..c|h, 

C.H, 


..CgHj, 

.. . .C, 


•c‘h 

■ -CiHi. 


C„H, 


■ ■ 


"c’"h 

■■LibHsI 

■ >- CiflHi, 


We will now refer to another diagram , we will pass from the 
ideal to the concrete, and it will be seen that there la, if one canm- 
vert the term m such a way, a distinct precedent for such a table os 
the last , for here are the absolute facts with legard to one evo- 
lutionary series of the comuiriAtinn of carbon and hydrogen. We 
have the gases CH*, C,lla, CjHg , wc have as liquids from C4Hig 
to CigHgi , earh of them formed, not by the addition of my 
hypothetical but by a concrete Cli^, and we have connected 
with that a beautiful order and exquisite regularity in the way 
m which the boiling-points and specific gravities of these things 
increase. 


Tabi E III — Hydrocarbon Sertes 
DoiIidc 


lid I 



Dailing 

Specific 


poiDt 

ETa\ ily 

1 C II4 Marsh Ga^. 



■ C, Hg Ethane 



1 Cg II j Propane 


0 

" C4 Hjg Telranc or Diethyl 

1 

600 at 0 

Cg II12 Pentane 

38 

628 at 17 

Cfl 11 14 Hexane or Dipropyl 

7 t 

669 at 16 

C; llifl Heptane 

99 

699 at 15 

C| ll]n Octane 

124 

*726 at 15 

1 Cg Hjg Nonane 

148 

■728 at 13-5 

I Decane 

166 

739 at 13 5 

CiiHnj Endecane 

180 

765 at 16 

CijHgg Doilecanc or Diliexyl. 

202 

774 at 17 

C'lgllgg Iridecane 

218 

*792 at 20 

CuHjo Tetiadecane 

230 

— 

. CjoIIgg Pentodecane 

258 

'825 at 16 

^ If f Hexdecanc or Di- / 
octyl ( 

278 

Melts at 



lliere is no break in the general line of increase, and after we 
have gone through the gaseous stage, which stops at Cgllg, and 
through the liquid stage, which stops at C^gllgg, wc get the 
solid state, ami there again the same series is represented So 
that I think one justified in saying that, dealing with tins one 
simple case (and the only reason I have taken the simple cose is 
that it is a line which has been thoroughly worked out by organic 
chemists), taking this simple case we aie justified m saying that 
if nature, m the regions which we cannot get at, works m the same 
w ay as she does in the regions which w^e can get at, the view n not 
absufd, and in fact any one w ho wishes to dispute the view in 
such a case as this has, 1 think, the onus probandi thrown upon 
him He must show that either m a certain latitude or longi- 
tude, or at a certain temperature, or undei some unknown con- 
dition the law's of nature ore absolutely changed, and give 
place to new ones. That has not yet been found in any other 
region of natural philosouhy Indeed I think one might go 
further and say that all these evolutionary processes, obtained 
from diflercnt regions of thought, have suen a onenc'*! about 
llicm that to my mind one of the best menial images we can 
of the causes which produce the line^ picked out for sj^ecial 
prominence in solar spots and solar flames, is to consider the 
molecular groupings that produce them as resembling the roots 
of the present European languages which our ancestors brought 
from the cradle of tne race in Asia. 

The accompanying diagram (p 396) is taken from Haeckel's 
book. We begin with the European lan^ages, including our own, 
High-Geiman, and so on, and philologists have traced them 
dowm into ludo- German Wc have at present 111 our lan^agc 
few and far between, the root- words which have existed almost 
unchanged from the time when this language only was spoken. 
There has been an evolution in language as there has been on 
evolution brought about by the reduction of Lempereture wherever 
chemical substances have been allowed to intermingle wnth each 
other, but side by side with the new chemical forms produced 
by the low temperature, and represented by the later languages, 
remain true root-forms, which may be tracM to the hottest re* 
gions within our ken in the same way os the root-forms in our 
own language can be tiaced through these other forms of lan- 
gnogc back to the first one with which we ore acquainted. 

Now comes the second question, to which reference has been 
made. What is the opinion of those who have given the greatest 
attention to chemical philosophy ? 1 do not mean to chemistxTi 

1 mean to chemical pnilosophyi We bemn with Dalton. He 
says, “ We do not know that anyone of the bodies denominated 
elementary is absolutelr indecomposable,” I go on to Gra- 
ham . ** It IS conceivable that the various kinds of matter now 
Kcogni<!cd in different elementary substances may posseas one 
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ADd thfl noifl ekmcDt or atomic molecale existing m different 
conditiDU of iDOvabiUty. The e^entlal unity of matter 19 an 
byp^eaia in harmony with the eqnal action of gravity upon all 
b^icA." I now come to Sir Benjamin Brodie, whom we have 
■o lately loat, the last of the great English triumvirate to whom 
I mean to refer. His views 1 have idreody stated m his own 
worda^ but 1 may here again state that as early as 1867, 


almost, we may say, before the spectroscope had been applied Cn 
the Run, except In the general way, which was started by Frami- 
hofer and KirchhoiT, he prophesied that the solar facts wonid 
be as I think we have found them. Hiat la to say, he stated 
his belief that at the solar temperature the constituents of our 
elementary bodies would be found existing m Independent forma. 
The greatest chemical philosopher now living, M. Dumas, so 


Pedtohee of the Int)0-Geemanic Languages, 

Anglo Saxons High -Germans ‘ 


Lithuanians Ancient PruR^ians. 

' Lctt'i 

' i 


Low-Germnns 


Netherlander^. 


Ancient Saxons 


J 


Baltic Races 


Rorbians 


Polish 


CzecU 


West Sclaves, 


Rjj^siaTis 


South I 

Sclave'!. 


South-Ea'.t Scifiw 

1 


I 

Sclaves 


Saxons. 

1 


Frisiaas 


Scandinavians, Low- Germans 

Goths I 


Germans 


Primitive GerniAns. 


Sclayo-I.etts. 


Ancient Scotch 


Irish 


Romans 


Ancient British, 


Gauls, 


Latins 


GaeU 


Bnttanese 


I tall, ms, 

I 


Kelt; 


J 


Sc lavo- Germans. 


It.alo-KeUs 


Albanese, Greeks 


Primitive 

Thracian^.. 


I Indians. Iranians 


Ai ian.s. 


Grz^co- Romans, 


Ano-Ronuin^. 

I 


Indo-Germanlo. 


long ago as 1836 published a series of lectures in which bis views 
woe very clearly stated indeedt and any one who reeds them 
will ice&iw convinced ha was than of the conaidarahk ninouiit 
of evidence that had already beeu accumnlated in favour 0/ the 
non-el^entary nature of a great uiunber of suhitancci then 
alsMetf u clementa. 

Hien agjuji we can pau lo auoiher philoaopheri 

Koppi^ Xu hit reaearches on spcrlfin heats ha aleo gives evuieuGe 


to show that that relationship is Dot to be depended upon to eit» 
blUh the received view. If, then, the three greatest EngBoll 
chemists we can namei and the most eminent chemical pbuia^ 
phers In France and Germany, give their opinion in behalf of 
the compound nature of the chemical elements, con these sfaafdir 
forms be any other than those we detect by means of the apa» 
troicope ? By the conditions of the problem and the abtenns of 
knowledge they are not decomposable m the laboratory ; if they 
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ware they would ceue to be elementary bodies at once, and 
would be wiped out of out tables. Nor do 1 thmk it po>ii>ible 
that in the present stage of oar knowledge they can be revealed 
to us ID any other way than by the spectroscope. It is unfortu- 
nate that none of these chemislb who have given us this view 
have helped us by showing in what way the posiiiibility, which 
all of them suggest, and which many or them intensely believe 
in, could be nluolutcly demonstrated, but it is obvious that il 
diasociation u the thing which time out of mind has made 
compound bodies simpler, in their minds the condition of 
higher temperature must have been present The only difhcnlty 
wan the way in which the effects of that high temperature could 
be measured and weighed, and 1 think that if the spectroscope 
had been introduced earlier they would probably have left some 
hints behmd them which would have been of the greatest value 
to tlioee who work wiUi that iDstrument. 

Passing from the chemi'stB to the physicist s, there u one, at 
all events, who has appreciated eaactly how this decomposibility 
of the terrestrial elements could be established. I refer to the 
lamented Clerk Maxwell In hui article on atoms in the 
“Encyclopaedia Brltanmua,'' he says- “The discoveiy of a 
particular line in a celestial spectrum which does not coincide 
with any line in a terrestrial spectrum indicates cither that a 
au^tance exists m the heavenly body not yet detected by che- 
mistry on earth, or” (and it is to the “ or ” I wish to draw atten- 
tion) that the temperature of the heavenly body ls such that 
some substance undecoiu posable by our methods is there split 
up into components unknown to us in their separate ’states.” 
Absolutely nothing could be clearer than this 

In endeavouring to discuss the bearing of this application of 
the hypothesis of evolution of chemical forms upon modern 
cliemistry, we must draw a very wide distinction between chemi- 
cal theory and chemical fact. 

When we compare the laws given in average chemical tcxt< 
l> 09 ks with the laws w hich lie at the root, let us say, of astronomy, 
the candid mind cannot fail to be strock by the difficulty which 
chemists must have encountered in endeavouring to reduce the 
facts of their science to order on the hyixithesiB they bnng before 
us. An outside^ for instance, thmki that the basis of chemistry, 
or a large part of the basis of chemiatiT at all events, lies in the 
fact that the chemist has determmed Lne existence of a certain 
number of elementary bodies, euh of these elementary bodies 
having a certain atomic weight, and that this atomic Weight 
determines all the constants of that body. Yet we rend in 
chemical text-books that this atomic weight u fixed according 
to no invariable rule , mdeed, with Kepler's laws and Newton's 
laws m one’s mind one oomei to the conclusion that it is not too 
much to say that it 11 determined by a senes of compromises. 
An outsider would think that if any one of these elementary 
bodies were taken as a standard, the weight of an equal volume 
of vapour of another substance under equal conditions would 
bear some relationship of a definite character to the atomic 
weight This however is not the case. Again, among the 
questions to be considered aa determining the atomic weights 
taken, is an assumed limitation of combination power, a so- 
calloi atomicity, according to which one sabotance la a monad, 
because it will combine with that mme relative proportion of 
hydrogen which exists hi half a water-molecule, Another sub- 
stance IS called a dyad, became it will combine with the same 
relative proportion of hydrogen which exists In a whole water- 
molecule, and so on V^en we thni begin to class the sub- 
stances into monads, dyads, hexads, and so forth ; in fact, 
when we thus effect a rc-classification of elementary bodies, the 
solidarity at once breaks down ; we find that the classification 
after all is meless, because the same substance may behave as a 
dynd, a tetrad, a hand, a pseudo- try od, a pieudo-octad ; in 
fact, one feeh one la daalli^ with somethmg that is more 
like a moral than a phyucal attnbute— a sort of expressuHi 
of free will oa the part of the mnJecuki We an, 1 think, 
juirtirl in asking whether these narums atlemptt to formulate a 
seMBOB do not break down after a emtaui pointi becauae they 
attempt to give u inly te what h £■ tsuth eariahle. 

WIm we pan to the >Eir4i of the eoience, the key-Bote of 
wUih 11 vemblkty from asa md of the acalc to the other, we 
fiad that the wow of mcoaaaiwe dhan^tlnn^ the vww of variUda 
nolamkr groBBlaga brefrghl aboot oadm (UllaraBt uBduioBif la 
ivdk num or laaa \m eacardaaee with the facu when the lawa 
hMdwtefiBitvef thefacUhieak dommtinly. Thua, for 
bwaaee, let aa lalia the qae^iew of mpnav draaiflea, The view 


accounts fully for the so-called anomalous vapour deaiitiaa, and in 
this way , it suggestb that the cleincntB may really be complex 
groups which break up into Lheir constituent groups under suit- 
able conditions of temperature, like phosphonc chloride and 
many other bodies do when obtained in the condition of vapour 
We have dissimilar groups in the one case, and possibly iimilar 
groups in the other. In this way, that contradiction m tmni, 
the “monatomic molecule,” really becomes the evidence of a 
higher law 

Let us pass to allotropic conditions The explanation of these 
is that there ore bodies which have a large molecular range 
within the ordinary temperatures at our command The sub- 
stances in which allotropism is most marked are all metalloids 
which have not been Found in the sun, and the allotropic forms 
give III in many cases different spectra — spectra indicating a 

considerable complexity of the molecules which produce them 

spectra of continuous absorption, continuous radiation m the 
blue, continuous absorption m the red, fluted spectra, and the 
like. In the passage from one allotropic condition to the other, 
energy, without any known exception, is absorbed or given ont, 
What becomes of this energy , what is it doing ; nnless it is in 
some way or other controlling the passage from one molecular 
group to another 7 These allotropic conditions, occurring very 
obviously to UB m certain limits at our ordinary temperature and 
pressure are, I hold, but special cases of gioup-condcnsatlon 
common to all bodies, represented by Dalton’s law of multiple 
proportions. We can indeed imagine a condition of things in 
which the difTerence between iron in Fc^, and the iron in Fc,Cl|, 
would be as obvious as the difference between ordinary and 
amorphous phosphorus 

In certain classes of so-called organic substances this grouping 
of simpler groups to more complex actually takes place, and is 
recognised under the tenn polymensm — for instance, with cyan 
ogen compounds of oxygen we have a simple thing like CNO 
say, which will form a senes oF compounds, and we tiavc its so- 
called polymers, C|N,Oj, or C|NjO., which will each form a 
senes of compounds, these groups of simpler nature forming 
by their comDinaLion group mamduals with related but not 
identical properties with the simplest or Fundamental group, 

In many caaes the amount of this condensation may be deter- 
mined by the vapour densities In others, again, a dissociation 
takes place at a certain hmit of temperature, a simpler or funda- 
mentu group being the resolution product 

The resemblance between these oses of polymcn&m and espe- 
aaJly those elementary bodies which exhibit allotropism, is at 
least atnking. 

In the one case, the organic complex bodies, the range of 
existence 11 in most coses within our easy attainment , in the so- 
called elementary stuffi it ib less frequently the case We can 
certainly convert ordinary phosphorus and hulphnr into allotropic 
and most likely polymeric forms, but we do not know as yet how 
many atom<i more are contained m the polymeric forms of these 
substances than in their simpler states 

And m other substances this range of condition of formation 
passes gradually out of our reach, but the phenomena are the 
same in kind up to the temperature of the sun And again, 
when we can olkein the spectra of bodies like amorphoui; phos- 
phorus we can prophesy that the relative grouping of the atom<: 
of phosphonis in this to the ordinary form will oe exhibited. 

Tins onnn ns to the next point-atomicity. What ore the 
amoriated phenomena? Loweil melting-point, simplest spec- 
trum, lowest atomicity. Therefore we are jusbfiad, I think, in 
assuming that atomicity may after all be but the measnie of the 
molecular groupings at work. In this way we oan associate 
various atomicities, not with moro] phenomena aa regards the 
** 6tAaviffur" of the same molecule, but with different ph^ical 
states — different complexities of the same subfitance. Thus in the 
same substance the more complex or allotropic the molecular 
gitmpingp the higher the atomicity. Hence the substances in 
wlucn &e highest atomiticilies appear sboiild, os a rule, be 
formed and broken up nt the lowest temperature. This, 1 am 
hiformcd. Is really what happens in the nujority of esses, 

jVrw Amalogur ddwtam Orgamic amd Imargamic BoJut 

I have veatared m there few rtmarki te tnack apoa Hie rela- 
lions of the eew view to modern chasileal fecti^ because 1 tfamk 
lach a dnoBHleB shows m that three aserevrei] chinnirel iqraai 
m wfaloh the views can be terted fm a dnalcal point of new, 
althongfr 1 have, frare a ret pnpaia In lay ie t f re, drek with 
them absoklaly from the plLyiiflal side. In fact, one such 
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itep of the highest interest liu already been taken by my col- 
lio^e, Capt Abney. 1 will read what it is, and the language 
nf Prof. Roscoer the President of the Chemical Society, is so 
clear and so admirably pnt, that it is impouible for any one 
to improve upon It.^ Referring to the wort which Capt. Abney 
and Cfol. Festing have done together, he says This work '* is 
no less than a distinct physical test of the existence in organic 
compounds, of the organic radicals, and a means of recognising 
the chemical structure of an organic compound by means of the 
spectroscope. ’ ' This result ' ' is accomplished by photographing the 
absorption spectra of organic compound^i m the infra-red part of 
the spectrum. In these invisible portion <1 characteristic and distinct 
abtorption lines and bandq occur for each organic radical, The 
ethyl compounds all show one special ethyl hand , the methyl 
compounds a special methyl band ; and thus, just as a glance at 
the luminous portion of the spectrum satisfies us of the presence 
of calcium, bthium, and rliiibidium, so a simple in<;pectiun of 
these infra-red photographs enables us to ascertain the presence 
of the various organic radicals. This invention is still m Us 
infancy, but one of greater importance to chemists has seldom if 
ever been communicated to the Society ” I have been the more 
anxious to give these results in Prof. Koscoe’s own words, 
because it will be seen that, mutatis mutattdiv, these remarks 
touching the spectra of organic radicals are precisely the btatc- 
metit 1 ^ve been cudeavounng to make uith regard to inornmc 
radicals. Tt cannot therefore he •^aid that the nature of the 
pnnciple I bring forward is one with which cbemistb are not 


familiar In this beautiful work, then, we have an analogy 
between the behaviour of known compounds and assumed 
elementary bodies. 

A new method of laboratory work which 1 have recently 
started may, 1 think. In the course of time furnish 111 with 
another analogy, and in connection with It there is an eiperi- 



ment to which reference may advantageously be made, because 
it will show what kind of results we expect to get. It is simply 
referred to as an indication of the probable fruit which will 
come from many new kinds of experimentation which might be 
adopted, provided always we bear in view the idea which it has 
been my duty to bnng forward. This experiment Is founded on 



Fig 4* — Fractional duhllation of potnffium a, hard tube conlainlng the potii^ium and ronnected with a Sprengel pump c by a tube D, hiving two 
balbs With platinum electrudei scaled min lliem, between which an Induced current may be made lo pa'i, r, spira lamp, h, battery , d, ipeclrO- 
Kopa , ■, leni to fociu image of spark on slu of apeclroJiLOfM 


the behaviour of compound bodies when they are distilled at 
diflcrent temperatures. If we take, for instance, a mixture of 
hydrocarbons, some of them very complex m their nature, and 
others more simple ; when a low temperature is employed it 
is found that the fiimpler hydrocarbon comes over in the shape 
of vapour. If therefore we were fortunate enough to ^ able 
to observe the spectm of these different vapours, assume that 
that series of nydrocarbonn, for instance, shown in the ac- 
companying diagram (Kig, 47), hod each of them a distinct 
spectium, we should be able to follow spectroscopically the effect 
of eftch diange of temperature, and we could in that way associate 
the known fact of the greatest density of the vaponr which comes 
Oyef It a higher temperature with a spectrum of a certain kind, 

) ■ Jummal of tha Chemical Society, May, tBSi. 


Now in our experiment wc deal not with a compound body 
in the ordinary sense, but with the so-called elementary body, 
potassium, which we have in a hard glass tube of the form 
shown in Fig. 48 By means of a Sprengel pump the tube 
IS very perfectly exhausted, and then /gently warmed with a 
spint lamp, the exhaustion going on aunng the whole pro- 
cess. On passing a emrent between the platinum electrodes we 
see a beautiful green glow in the tube, and obtain a certain 
spectrum. On replacing the spirit-lamp by a Bunsen burner 
we liixL as the result of this increased temperature that the 
colour in the tube Is blood-red, and the resulting spectrum is 
entirely diflerent. The spectram of potassium Is one which 
requiies a very great deal of stadyi for the reawn that It varies 
very much under different experimental conditions, If the 
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pot&Klmn, for msUtice^ is thrown into a Bunsen burner, the chief 
fine that one geU ii n red onr KirchhofT, in the early day^ of 
solar chemical investiifation, pointed out that this red line is not 
to be found among the Fraunhofer lines. The flame also gives 
us a line m the blue If we examine the spectrum of potassium 
by means of an induction-coil we And the blue line which we 
also see m the flanc, but it is inlensifled in the snark. We also 
see some strong lines in the green and yellow, wnich are barely 
visible in the flame — which are in fact not generally recorded m 
the flame spectrum of potassium, although th^are really visible 
when considerable dispersion is employed, lliese lines in the 
yellow and green 1 sry become prominent lines Now, it 
so happens that some of these lines In the green do, it is 
believed, correspond with Fraunhofer lines, and we are, 
therefore, justified in assumiiig that they represent a something, 
whatever it may be, in the potassium, which can withstand the 
heat of the sun, while the red lines repreunt something which 
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is broken up at ihe temperature of those regions of which we 
can determine the absorption. The interesting point of the 
experiment, therefore, is this > aaiuming for a moment that the 
red line does represent a complex somclning which cannot with- 
stand the temperature of the sun, and that the yellow line repre- 
sents a something finer which can withstand the temperature of 
the sun, what happens when we try to dnve off the vapour of 
this potassium ai the Imvest temperature at which we can get it 
to volatilise at all, is that if the experiment is carefully performed 
it gives precisely tho^e lines which are reversed m the solar spec- 
trum alone, and of that line, which is the strongest line at the 
temperature of the Bunsen burner we see absolutely nothing at all 
Referring to the spectrum which we get in the lilac and yellow- 
green port of the lube, two out of the three lines visible at all 
events ore seen in the sun, whereas the other lines which wc get 
in the flame and some of them which we get in the coil are not 
represented in that fine vapour which was produced at the lowest 
possible temperature. 

The Bunsen burner produces some very exquisite colour effects 
in the tube, and especially develops a beautiful blood-red colour 
which might be imagined to be the product of that molecule 
which gives the red line in the Bunsen burner : but that is not 
the fact The line seen in the Bunsen burner is not visible as a 
rule in the vapour when heated in this way, the lines actually 
seen being more refrangible Fig. 49 is a map of the spectium 
of potassium under these various conditions. I give it simply 
as an indication that it is possible when other laboratory 
and chemical experiments are mode with this view in mind that 
other analogies than those already obtained will be forthcoming. 

The experiment then comes to this. Tf we assume the potas- 
sium to be a compound body and that its finer constituent mole- 
GQles arc those which resist the solar temperalure, then it behaves 
exactly like a mixture of hydrocarbons is known to do, that is, 
the finer vaponn come off in greatest quantity at the lowest 
temperature, and the more complex ones as the temperature is 
raised. 

Cmelusum 

In concluding my lectures in this conrae on Solar Fhysias I 
would ask attention to the fact that the views which i have 
ventured to put forward, as being what I honestly believe to 
be the true outcome of the twenty years' work which has been 
applied to this subject, dqiend for their strength upon the 
GonvGrgcfice of very vanous Imei of thought and work. No 
doubt the future progress of science will nhow that we, after all, 
are looking through a glass darkly, and that we are -not yet face 
to face with the truth, and the whole truth. We must all of 
111 be content to have our work criticUed and expanded by 


future work, by researches carried on with greater skill, with 
more elaborate method 1 and higher vie us But with all these 
reRerv.itions I do wish to draw attention to the fact that the 
convergence of many lines of work and many lines of thought 
suggest the ideas which I have put forward Depend upon 
it, that we phaJl get a much liighei ami much ncher truth 
out of further inquines , and I quite acknowledge, although 
I have had a hand in the work myself, that the outcome 
of the woik is so imnoi-^ant that it ought to be considered 
honestly and carefully from every point of view. Still I con- 
sider that 1 am in honour bound to say, as the result of the 
work on solar physics, in that small branch of the inquiry into 
solar matters with which I am more personally connected, that 
my belief is that the late work has changed the views which 
were held say twenty years ago to this extent : whereas twenty 
years ago we imagined ourselves to be in full presence in the sun 
of chemical forms with which we are familiar here, I ihink in 
this present year w'c are bound to consider that that view may be 
inodilied to a certain extent, and that we are jiutihed in holding 
the view that, not these chemical forms, ivith which we ore 
acquainted here, but their germs really, are levealed to us in the 
hottest regions of the sun. J. Norman I ockver 


NOTES FROM THE MALAY ARCHIPELAGO 

\ CORRESrONDFNT in Tava sends us the follow- 
^ mg 

In 1879 I saw, at Tabu Breio, Padang Panjang, WTSt coast of 
Sumatra, a child aged about one and a half years, with four legs. 
It was a female child with perfect on^ns, only the feet were 
clubbed and the legs bent The added-on pair of legs were 
less perfect and their circulation evidently not in order, for the^ 
were not so sensitive to pain (pinches, &c ). They looked as if 
part of an embryo male child. The child was subject to fits , 
It could not walk, but crawled, using its female legs, the male (?) 
legs being dragg^ along. The spine was much dragged out of 
position. 

During abont six months of 1880 there was a child at Surabaya, 
Java, with two distinct heads joined to one neck. It now 
with the Regent (a Javanese) of Surabaya, in spirits Photo- 
graphs of this are sold. Ihe brains were quite independent of 
each other, for the one would sleep whilst the other was awake 
I have not heard wh ether the one could articulate whilst the 
other slept, 

Bornean Rhinoceros — Mr. Bartlett writes to me : We now 
know for certain that the Bornean is the same as tlie Sumatran, 
ThU comes of course from Hart Everett, and I do not doubt it 
for a moment,*' But I have strong grounds for believing that 
there arc two kinds ' — i. A Government oflicial who recently spent 
a year in the d -epest recesse*; of the island s.iys the natives told 
him there were two kinds 2, About eight years ai^o 'i .small rhi- 
noceros was killed at Bunnt, about 150 miles above h in tang, on 
the Pontianak. This is certain, U had only one horn. I have 
recently spoken (o an officer who spent a year and a half in 
the interior, and he says he always understood the animal had 
only one horn. Anyhow it Is very rare indeed No European 
I have met — and many have been a long way into Borneo — has 
seen it That may he because they are phlegmatic Dutch, and 
not inquinng English. But tb^ natives who killed the one at 
Bunut nod never seen one before. At the first sight they fled 
in terror at such a beast. It might have been a young R. Sum,i 
as the hnm was very small, and perhaps the trifling development 
of bud horn escaped notice. 

A Dutch ship, the Batavia^ has at length reached the point 
where the 14 1st degree cuts Che west coast of New Guinea 
This IS considered a great feat; why, I can*t precisely say. 
There has been a good deal of talk about sending explorers to 
the Dutch end of New Guinea, but directly money is asked for 
silence reigns. They hod much better finish with Sumatra 
before going to New Guinea. 

Ike cattle plague has been raging in the west end of Java, 
Bantam, the Preanger, and Batavia residences — during the west 
rnonsoon (now finishing) with redoubled vigour. It hox now 
abated a little (after four years it may well do so, from want of 
victims) m these parts, but is extending eastward, itn appearance 
iQ Krawang being the most alarming. The outhonties have 
decided upon nuking a doable fence right across lave at it 4 
narrowest parh 'Phis means a line from somewhere about 
ChenboD aue south. In the interval— a considerable one — 
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bchreu the two feaces, no cattle will be allowed to pus or 
oIbL 

There li a bird (native name lallak) which foUuwi the 
buAloefl about and perches on their hacks. Query, can thm 
bird have anythinff to do with the spreading of toe plague 7 If 
50 I don't see wnaA Government can do They can’t fence 
him out. 

In oil the parts where the cattle-plague hsa raged the most 
awful fevers have been the result amongst the native population. 
In Bantam alone 50,000 died in iSto. In the Prcanger and 
Batavia the death-rate was also very high There is no doubt 
whatever that this is due to the imperfect interment of the 
carcuea. The Government says it Is due to the wet season , but 
this is a lame excuse, for why is there no fever ekeu here 7 In 
the wet season it is, of course, worse, for the heavy rains cause 
more miasma 


SCIENTIFIC SERIALS 

Journal of thi Franklin InsUtuif, July ^The direct manu- 
facture of iron from ore, puddling, hcnling furnaces, and forge 
cinders, &c., by Mr. Du Puy Discussion on steel rails — £x- 
penments with screw- propellers of difTerent material and dimen- 
sions, applied to the steamer I^kout^ with the hull coppered 
and not coppered, by Chief-Engineer Isherwnod — Percussion 
rock-dnlls, by Mr Grimshaw — Kadio-dynamic", by Dr. Pliny 
Earle Chase 

AnnaUn der Physik und Chfmu, No. 7. — On the forces 
acting on the interior ol magnetically or dielectrically polari'^cd 
bodies, by H. Helmholtz. — On the conductivities of metals for 
heat and electricity, by G. Kirchhoff and G. Hansemann — On 
the same, by 1 Loren?. — The specific heat of liquid organic 
compounds and its relation to their molecular weight, by M A. 
von Reis, ^Contribution to the doctrine of induct magnetism, 
by E. Riecke.— On crystal analyaiB, by O Lehmann — On the 
contraction observed in formation of haloid salts in comparison 
with their heat of formation, by W Muller- Erzbach — Auto- 
matic mercury air-pump, by A. Schuller. — The theory of the 
law of saluraliun, by M. Planck. — The 9o-cal]ed sclf-exciting 
inflaence-machme, by P. R'css — On K Streckcr's paper on the 
specific heat of chlorine, &c , by L, Boltzmann 

SuUetiH de VAeadimit Royalt da Snen^cs de BAgique^ No 5. 
— On curves of the third order, by M Ic Pai^'C — On the stnicture 
of the reproductive apparatus of Teleosteans (second paper), by 
Mr MacLeod. — On a registering apparatus for signals of the 
mirror galvanometer, by M Samnel. 

Journal de Physiqtte^ July — Experimental researches on the 
capacity of voltaic pcdansation, by M. Blondlot — Fundamental 
equations of induced magnetism, acconling to Maxwell, liy M 
Bouty, — Pumping machines and pneumatic apparatus, by M 
de Roinilly — Rcscarchci on the specific heat of mixtures of 
heat and the three primary alcohols 0^11*0- and 

C.H.O.. by Dr. Zetteman. ‘ ' 

Roalr Istiiuio Lombardo d\ Stioise e lAfere Rrndicanti. Vol 
XIV., fosc. X -XI — ConlnbuUon to the study of Amwba, by Dr 
Gras'll, — On an evaponmeter with onnstaiit level, by Prof 
Fonuom.— Some rrsearcbei on the distillation of cadaveric 
alkaloids, by S. Soldami 

MfmoTM dtlla Societh de^It SpeVroscopwti UaHani^ May. — 
Solar observations at Palermo Observatory during the first quar- 
ter of 1881, by Prof Riccn. — On photOCTaphic photometry, 
by M. Janssen. — Scientific monument to P Secchi in Reggio 
Emilia. — Spectroscopy applied to investigation of some colour- 
mg*niatters introducea into red wines, by S, Macagnn 

Ath ddla R, Aacadenua dei Linca^ voL v, fm<)e. 14. — Phnrma- 
colorioal researchea on unstriped mtacles, and paittcuiarfy on 
the bladder, bv F. Pcllacani. — On lonie oorapoundi of the 
f uifuric serie^ oy G, L Ciaxmcun and M. Dennatcdt.— On some 
denvoiiwei ol pyraoal, by Gb I. Ciamuiaa and L. Dane^i.— 
AiAioii of nascett hydra^ on apantropiae, by L. Peaci.— On 
the leocbtfifying actioB of acutriL nltOf by F. SebaL-^ome 
theonrea in geotaelcy of n diiaaiaftou, by S. Venneia 

RivisOi Scientifieo-Induttriale^ No ri, June 15— Theoiy of 
idphons, by Prof. RoreOi — New appHcatum of powdered gra- 
JjWtfcj ^ 3 . Muwi — On ELban poltnoe, by S. Cor^l.-*On 
radiant natter, by -Prof. Mugna. 


Archives del Sacmes Physiques et NaiUTtUis^ No, 7, J^ IC, 
~ Essay on the periodic varutioni of glaciers, by F. A. J^rel.' 
— Researches on the mfluence of heat on respiratioDg by W. 
Morcct 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sclenceii August 8. — M, WurU In the chalr.^ 
The followmg papers were read , — On the heat of formation of 
pcrcldomte of potass, by MM. Berthelofand Vleilie. — Specific 
neats and heats of dilution of perchloric acid, by M. Berthmot.— 
Note on the communicauon to last meeting, by M. Bonlley, on 
M. Tuiihsaint’s experiments on the infection produced by the 
juices of heated viandc, by M Chevreul, — Rcbcorcbes on thn 
anhydrous chlondesi of gallium, by M. I.iecoq de Boisbaudran,— 
The srandnnds of weigbtf and measures of the Observatory, and 
the apparatus Ui^ed in their construction, th^ origin^ hiotAiy, 
and prcHent state, by M. C. Wolf — On the Fuctasian Ametion^ 
by M II. Poincar^ — On theimitadon, by mama of hydrodyiuisdciy 
of electrical and mametlc actlom, by M. C« A. Bjerloien-^On 
the compre'^sibilily of carbonic acid and air under weak presnn 
and at a high temperature, by M. £, H. Amagac. — On the aedfla 
of oxygen on mercury, by M. E. Amngat — On Ihe heating of 
waggons, carriage^, &c , by moans of the cryitallised acetate of 
soda, by M A Ancelin — Researchei on the conditioxu of 
manufacture of magnet% by M. G. Trouvd. — Dbaodition oofm- 
panson of formulae by experiment, by M. G. Lemolne.— Actlan 
of sulphuric acid on ^omic amylene, by M. Cbatln. — On a solu- 
tion, of density 3 28, suitable for the immediate analyns of 
rocks, by M. D lOcin —Tuberculous infection by the Imids of 
secretion and the serosity of vaccine pustules, by M H 
Tjiiisvaint — Note on bydrupbobia, by M. IJ. Duliou^. 

August 16 — M Wurtf in the chair. — On cometary amcar 
ances, by M. J Jamin — Researches on the anhydrous chlorides of 
gallium, by M, Lecoq de Boisbaudran. — Singular efiects of a 
gust of south-west wind, by M G. A. Him, — Report of the 
ulace of Claude dc JoufTruy m the dii^covery of steam -navigation, 
by M de Lesseps.— The alcamines, by M A Ladenburg.— On 
the Solubility (if carlionate nf magnesia in water charged with 
carb mic acid, by MM Engel and Ville —On the coboltauunes, 
by M Porumbani. — On the seat of gustation in dipteroua insects . 
analoiuical constitution and physiological value of the epipharynx 
and bypopfaarynx, hy MM. Kunckel and Gazagnnirc. — On par- 
asilisiu and lubcrculosm, by M. H TuUbSaint. — On the shooting 
stars of August, 1881, by M. Chapelai. 
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THE BRITISH ASSOCIATION 

T he Fifty-firsi Annual Meeting of the British Asso- 
ciation was opened yesterday undei the presidency 
of Sir John Lubbock, Hart., M P., F RS , at York, the 
birthplace of the Association fifty years ago (September 
27, 1831). Almost as easily might we compare the first 
meeting of the Accademia del Cimento when Roberval 
and Mersennus and Torricelli discussed the nature of the 
vacuum with the last meeting of the Nuovo Ciinento, as 
compare the meeting of the British Association of 1831 
with that of i88r Railways, telegraphs, telephones, and 
electric lighting were unknown , the doctrines of evolution 
and the conservation of energy had not been developed , 
geology, pal.uontology, and petrology were in their in- 
fancy, the modern applications of spectroscopy were 
scarcely thought of, the mechanical equivalent of heat 
had not been determined Several sciences, which at that 
time consisted of a mere collection of ill-arranged facts, 
have since, by the application of logical methods, had 
conferred upon them an individuality which they never 
before possessed. Science schools have arisen in all 
directions , the State yearly examines some thousands of 
its subjects; the Universities have created new professor- 
ships, have vitalised the old ones, and have placed science 
scholarships on an equality with those which formerly 
were only given for classics and mathematics The Uni- 
versities having opened their doors to the new culture, and 
it has become a necessary part of elementary education , 
while technical schools in all our large centres instruct 
thousands of artisans in the rudiments of natural know- 
ledge. Has the British Association kept pace with this 
prodigious development ? 

What weie the ideas of its founders ? William Vernon 
Harcourt, '*the lawgiver and proper founder of the British 
Association,'* said at the opening meeting that its objects 
should be '‘-to give a stronger impulse and more system- 
atic direction to scientific inquiry, to obtain a greater 
degree of national attention to the objects of science, and 
a removal of those disadvantages which impede its pro- 
gress, and to promote the intercourse of the cultivators 
of science with one another and with foreign philoso- 
phers.” By its reports, committees, recommendations, 
and grants, the Association has to some extent suc- 
ceeded in each of these objects, But Mr Vernon 
Harcourt planned the Association on a wider basis 
than that upon which it rests. " I propose to you,” 
he said, “to found an association, including all the 
strength of Great Britain, which shall employ a short 
period of every year in pointing out the lines of direction 
in which the researches of science should move ; in indi- 
cating the particulars which most immediately demand 
investigation , in stating problems to be solved and data 
to be fixed , in assigning to every class of mind a definite 
task; and suggesting to its members' that there is here a 
shore of which the soundings should be more accurately 
taken, and there a line of coast along which a voyage of 
discovery should be made.’* We venture to think that 
this course of action might be more closely followed with 
advantage It is true that a few committees are ap- 
VOL. XXIV.— No. 618 


pointed to report upon, and sometimes to expenmenL 
upon, certain defined objects, but if each section could 
give a list of the most important questions awaiting 
answer in its particulai science— somewhat in the form 
of a modernised Ingmutio dc NatiuA Cnluh — energy 
would less often be expended about the mint, the anise, 
and the cumin, and more often applied to the weightier 
matters of the sciences Men would then more frequently 
forge connections m the mighty chain, in plate of separate 
links which sometimes rust away before a place is found 
for them 

The earlier presidents delighted to find in the Associa- 
tion the development of Bacon’s idea of the “ New 
Atlantis.” But wc venture with great deference to submit 
th.it it never has and never can approach the character of 
that academy of universal science A nearer approach to 
It was to be found in the old Gresham College, and mav 
now be met with in any one of the new colleges of 
sciences. Bacon's idea was to have a vast inclosure con- 
taining “ elaboralories chymicall and phisicall," ana- 
tomical and metallurgical, observatories of every kind, 
botanical gardens, museums, and opcratoncs for every 
science Connected with these there was to be a staff of 
workers and a staff of thinkers , also a kind of scientific 
society, or collcttiorv of societies, m which the results 
should be discussed Theie aie a thousand workers 
in the domains of the sciences now where there was one 
fifty years ago ; discoveiics and inventions muluply, and 
scientific literature is assuming vast proportions , but at 
present wc aie as far from the lofty and majestic ideal of 
the New Atlantis as we were in 1831. 

Hut let us not for a moment underrate the valuable 
work which the Association has accomplished Many of 
the Reports of committees or individuals are classical, 
and the suggestions which they furnish have led to con- 
siderable results Take one example . the Cbtablish- 
ment of magnetic observatories all over the world 
IS mainly due to the action of the Association. “ By 
no sudden impulse or accidental circumstance,” said 
Prof. Phillips 111 the Birmingham presidential address 
in 1865, “rose to its high importance that great system 
of magnetic observations on which for more than a 
quarter of a century the British Assu'^iation and the 
Royal Society, acting m concert, have been intent. First 
! we had reports on the mathematical theory, and experi- 
mental researches of magnetism by Chnslie, 1833 , 
Whcwell, 1835 , and Sabine, 1835 Afterwards a mag- 
netic survey of the British Islands , then the establish- 
ment of a complete observatory at Dublin, with newly 
arranged instruments, by Dr. Lloyd in 1838 On all this 
gathered experience we founded a memorial to Her 
Majesty’s Government, made a grant of 400/, from our 
funds for preliminary expenses, and presented to the 
meeting of this Association in Birmingham in 1S39 a 
report of progress signed by Herschel and Lloyd. From 
that time how great the labour, how inestimable the 
fruits ' Ross sails to the magnetic pole of the south , 
America and Russia co-operate with our observers at 
Kew, Toronto, and St. Helena ; and General Sabine, by 
combi nmg all this united labour, has the happiness of 
seeing results established of which no man dreamed — 
laws of harmonious vanation affecting the magnetic 
elements of the globe, indefinite relation to the earth's 
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movement, the poaition of the sun and moon, the distri- 
bution of temperature, and the situation in latitude and 
longitude ” 

We must bear m mind, however, that the great mass of 
members at any one meeting arc not made up of scien- 
tific men who can appreciate the full development of a 
train of ideas or results, but of people who have not the 
advantages of attending the meetings of the London 
scientific societies, or of being au courant with scientific 
progress, and we may fitly inqmic by what means their 
interests are best served The President's address is per- 
haps the most powerful stimulus. Such addresses usually 
belong to one of three classes — they are either distin- 
guished by a fine display of oratory \ or by the discussion 
of some leading theory concerning which the president 
has a right to speak €\r cathedr A ^ or ihey give a rhumi 
of the scientific progress of the year. This last is of the 
greatest utility to the general run of members Some- 
times the three classes arc judiciously combined, and 
these addresses are commonly the best of all. In former 
years the Presidential Address was very short, and chiefly 
discussed the results obtained by the Commiltees, and 
the Reports thereon Occasionally an unscientific noble- 
man has opened the proceedings by a qium aftei -dinner 
speech, while anon wc have a sophistical declamation 
dealing with some of the burning questions of the hour, 
and disposing of them bravely 

Many cities have received the Association twice, but 
few three tunes York will now be one of the latter, but it 
is thirty-six years since the last meeting was held there 
Murchison called it the ** cradle of the Association," and 
at the second York meeting the tickets bore the inscrip- 
tion, Antiquam exqutrite Matrem If the Association 
carries out the ideas of its founders, we may fairly hope 
that a centennial and even a millennial meeting will be 
held in the place of its birth The city has many objects 
of interest it possesses convenient accommodation for 
all the sections, and a number of important manufac- 
tories can be easily visited from it The local committee 
have issued an extremely useful programme of their 
arrangements, which not only contains all the necessary 
information concerning trains, posts, lodgings, and the 
places of meeting, but also articles on the zoology, 
botany, and geology of the neighbourhood, and a de- 
scription of the various excursions An interesting 
article on " The York Founders of the Association” 
IS contributed by Archdeacon Hey. An exhibition 
of art and industrial produce, and a collection of 
scientific apparatus, will be open during the week Four 
excursions are organised for Saturday, September 3 
to Scarborough ; to Castle Howard , to Helmsley and 
Rievaulx , and to Bnmham Kocks and Harrogate On 
the following Thursday there will be seven excursions ' 
to Dolton Abbey and the Stnd ; to Cleveland , a coast 
excursion ; to Gnsthorpe, Speeton, and Scarborough ; to 
Whitby, to Wensleydale , and to Aldborough and Borough- 
bridge. Among the more important manufactories which 
will be visited are the telescope works of Messrs Cooke 
and Sons, the workshops of the North Eastern Railway, 
the York glass works, and some extensive confectionery 
works. Naturalists will be glad to learn that the county 
possesses a fauna which comprises 513 out ^ the 717 
Bntish Vertebrata, viz, 46 mammals, 307 birds, 12 rep- 
tiles, and 148 fishes. It also furnishes 71 per cent, of 
the British flowenng- plants and ferns. Geologically the 
county consists of rounded Chalk Hills, Oolite overlying 
the Lias, Trias covered with glacial drift and alluvial de- 
posit, and a narrow band of Permian strata. Many 
opportunities will be afforded to members of studying 
th^eology of the district. 

The famous Kirkdale Cave, which was the first to be 
scienlificaUy examined, gave nse to ttre Yorkshire Philo- 
lophjcal Society. The numfirous remains found in it 
became the basis of a museunii and to it was attached the 


scientific society of which John Phillips was one of the 
secretaries, The idea of the Association was broached 
by Brewster m a letter to Phillips. The Council of the 
Yorkshire Society issued the first invitations, and its 
president, vice president, treasurer, and secretaries filled 
the same offices at the first meeting of the Association. 
The writer of an able article in the Times of last Fnday 
points out that in place of the few philosophical societies 
of fifty years ago there are now a hundred or two scattered 
all over the country often doing good work, which is to a 
great extent lost or wasted because inaccessible to the 
scientific world, and he suggests that the Association 
should act as a bond of union between these societies, 
proposing methods of work and special kinds of research 
suitable to the particular district This might surely be 
done with great advantage m the case of the natural 
history sciences and geology ; and wc think the idea 19 
worthy the attention of the Association. If, furthermore, 
It could publish a rhum^ of the more important results 
obtained by the several local societies during each year, 
It would be a boon to scientific literature 

As might have been expected, the "Jubilee Meeting” 
of the Association is likely to attract an unusually large 
gathering. On Tuesday upwards of 1500 names had been 
enrolled. The special character of the meeting is likely 
to have an influence not only on the presidential addresses, 
but on the nature of the entire proceedings. 

Inaugural Address by Sir John LunnocK, Dart , M P , 
F.K.S , D C L., LL.D,, President 

In the name of the brill sh A«8ocialiort, which for the time I 
very un wot duly represent, I beg to teiuler to you, my Lord 
Mayor, and through you to the City of York, our cordial thanks 
for your hospitable invitation and hearty welcome. 

Wc feel, indeed, that in coming to York we are coming home ■ 
gratefully as we ucknoiK ledge and much as we appreciate the 
kindnc'^s we have experienced elsewhere, and the friendly 
rclatiuns which exist between this Association and most — I might 
even say, all— our great cities, yet Sir R Murchison truly observed 
at the cloie of our first meeting In 1831, that to York, '*a.s the 
cradle of the ABsocialmn, we shall ever look back with gratitude , 
and whether we meet hereafter on the banks of the Isis, the Cam, 
or the Forth, to this spot we shall still fondly revert.” Indeed, 
it would have been a matter of much regret lo all of us, if we 
hod not been able on this, our fiftieth anmvenary, to hold our 
I meeiing in our mother city. 

My Lord Mayor, before going further, I must exprers my 
regret, especially when 1 ddf to mind the illustrious men who 
have preceded me m this chair, that it has not fallen to one of 
my eminent friends around me, to preside on this auspicious 
OLcasion Consciou.s, however, ns 1 am of my owm deficiencies, 

1 feel that 1 must not waste time in duelling on them, more 
especially as in doing bo I should but give them greater promin* 
ence I will, thcrerore, only make one earnest appral to your 
kind indulgence. 

The connection of the British Association with the City of 
York does not depend merely on the fact that nur first meeting 
was held here It originated in a letter addressed by Sir D. 
Brewster to Prof Phillips, os Secretory to your York Philo- 
sophical Society, by whom the idea was warmly taken up. The 
first meeting was held on September 26, 1831, the chair being 
taken by l^rd Milton, who delivered an address, after which 
Mr. William Vernon llircourt, Chairman of the Committee 
of Monagcmenl, submitted to the meeting a code of rules which 
had been so maturely considered, and so wisely framed, that 
they have remained substantially the same down to the present 
day 

The constitution and objects of the Asoociation were so ably 
described by Mr. SpoUiiwoode, at Dublin, and ore so well 
known to you, that I will not dwell on them this ev-mng. The 
excellent fhesident of the Royal Society, in the ^ame address, 
suggested that the past biitocy of the Auoclition would fonn an 
appropriate theme for the present meeting. The hibtory of 
the AssodatiODi however, is really the hiBtoiy of bcience, and 
I long shrank from the attempt to give even a panoramic 
survey of ■ subject so vast and so difficnlt ; nor should I have 
ventured to moke any inch attonpt, bat that I knew 1 could 
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rely 'On the assistance of fnenda in every department of 
• cience. 

Certainly, however, tins is an opportunity on which it may be 
well for us to consider what have been the principal scientific 
results of the last half-century, dwelling especially on those w ith 
which this Association is more directly concerned, either as belnif 
the work of our own member'*, or as having been made known 
at our meeling't. It is of course impos'-ible within the limits c^f 
a single address to do more than allude to a few of the^e, and 
that very bnelly. In dealing with so large a subject I first hoped 
that I might take our annual volumes as a text-book This 
however, I at once found to be quite impossible For instance, 
the first volume commences with a Report on Astronomy by 
bir G Airy , T may be pardoned, I trust, for expresving my 
plea'^ure at finding iliat the second was one by my father, on llie 
Tides, prepared like ihe preceding at the request of the Council , 
then comes one on Meteorology by Forbes, Radiant Heat by 
13 aden rowtll. Optics by Brewster, Mineralogy by Whewell, and 
so on My best course will therefore be to t'.kc t ur different 
Sections one by one, and endeavour to bring before you a 
few of the principal results which have been obtained in each 
(leiwtincnt. 

The Biological Section is that with which I have been most 
intimately associated, and with which U perhaps, natural that 
I should begin. 

Fifty years ago it w as the general opinion that animals and 
plants came into existence just as we now 'ee them We took 
plea.sure m their beauty , their adaptation to their habits and 
mode of life m many cases could not be overlooked or misunder- 
stood Neveitheless, the hocjk of Nature was like some richly 
illuminated missal, written in an unknown tongue ; the graceful 
forms of the Ictteis, ihe beauty of the colouiing, excited our 
wonder and admiration, but of ibe true meaning little was 
known to us, indeed we 'carccly realised that there was any 
meaning to decipher. Now glimpses of the truth are gradually 
revealing themselves , we perceive that there is a reason — and 
in many cases we know what that reason is — for every difference 
m form, in size, and 111 colour , for every bone and every feailicr, 
almost for every hair Moreover, each problem which is solved 
opens out vi tas, as it were, of others pei hnps even more interest- 
ing With this great change the name of our illiistric.iis cr untry- 
man, Darwin, Ui intimately avsociattd, and the year 1R59 will 
always be memorable in science ns having prodiiceil his great 
work on “The Origin of bpecies. * In the preinoua year he 
and Wallace had published snort paper"*, in which they dearly 
state ibe theory of natural selection, at which they had simul- 
taneously and i^cpendently arrived. We cannot wonder that 
Darwin's vl^ws should have at first excited great oii])osition 
Neverthcle.ss from the first they met w ilh powerful support, 
espacially, in this country. From Hooker, Huxley, and Heibert 
Spencer. The theory is based on four axioms ■ — 

*' I. That no two animals or plants in nature arc identical in 
all respects 

"2. That the offspring tend to inherit the peculianiics of 
their parents. 

"3. That of those which come into existence, only a small 
number reach maturity 

4 That those, which are, on the whole, best adapted to the 
circumstances in which they are placed, are moit likely to leave 
deBcendants,'’ 

Darwin commenced his work fay discussing the causes and 
extent of variability in animals, and the origin of dumesiic 
vanelies ; he showed the impossibility of dutingiiishing between 
varieties and species, and pointed out the wide differences 
which man has produced in some cases — qq, For tnhtance, in our 
domestic pigeon^, all unquestionably descended from a common 
stock. He dwelt on the struggle for existence (which has since 
become a household word), which, inevitably resulting In 
the survival of the fittest, tends gradually to adapt any race of 
animals to the conditions in which it occurs. 

While thus, however, showing the great importance of natural 
Belcclion, he attril uted to it no exclusive influence, but fnlly 
admitted that other causes — the use anttdisuse of organs, sexual 
selection, Stc.^had to be taken mto consideration. Passing on 
to the difficulties of hiB theory he accrunted for the absence of 
intermediate varieties between species, to a great extent, by the 
Imperfection of the geological record. 

But if the geological Tccoril be imperfect, tt is si ill very 
Instructive. The further palicontology has pregressed the more 
it has tended to fill up the gape b^ween existing groups and 


specie®, while the careful study of living forms has brought into 
prominence the vanatinns dependent on food, climate, habitat, 
and Ollier conditinns, and '■hawn that many species long sup 
po^cd to be ab olutely distinct are so clo'.ely linked together by 
intermediate forms that it is difficult to draw a sati** factory line 
between them. 

The principles of classification point also in the same direction, 
and arc haiied more and more on the theory of descent. Biolo- 
gists endeavi ui to arrange animals on whit is called the "natural 
system ” No one now placis whales among fi'-h, hats among 
birds, or shiews with mice, notwilhsl'indmg llicir external 
siiniWrily ; and Darwin maintained Hut " to unn unity of cent 
was the hidden bond which naturalists had been unconsciously 
seeking Kow else, indeed, can we explain the f-ict that the 
framework of hones is so similar in the arm of a man, the wing 
of a bat, the fore leg of a horse, and the fin of a porpmse — 
that the neck of a giraffe and that of an elephant Cuntain the 
same number of vertebra: ? 

Strong evidence is, morcovfr, afforded by embrjology , by the 
presence of rudimentary organs and liansicnt cliancrers, as, f t r 
insiancc, the existence in the calf nf certain teeth which never 
cut the gums, the s1iii\cllLd and useless wings of some he. tle^, 
the presence of a senes of arteries m the cuibrj os of ihc higher 
Vertehrata exactly similar to llio'-e whuh supply the gills in 
fishes, even the spots on the young blackbird, ihe stripes on the 
lion's cub, thc^c, and innumeiablc olher fads of the ^nme 
character, appear to be incompatible wnth the idea that each 
species was specially and mdeptndently created ; and to prove, 
on the contrary, that the ciriliryonic si ages of species show us 
more nr less clearly the structure of llicir anccstois, 

Darwin’s views, however, .ire still much mr understood, I 
believe there aie thousands who consider that according lo his 
ihenry a shren might turn into a cow, or a rehra inlo a hor^c 
No one w'oulu more confidently withstand any such hypothesiP, 
his view being, of course, not that the one could he changed 
into the other, but ihat both arc dcBccndcd fironi a common 
ancestor 

No one, at any rate, will question the immense impulse which 
Darwin has given lo ihe sludy of natural history, the number of 
new views he has opened up, and |he additional iiitere'-l which 
he has aroused in, and contributed to, Bmlo^ When we were 
young wc knew that the leopard had spots, the tiger was striped, 
and the lion tawny , but why this was so it did nut occur tn ns 
to a^k , and if wc had asked no one w ould have answered Now 
wc ^ce at a glance that the stripes of the tiger have reference to 
its life among jungle-grai'^cs , the lion is "-andy, like the dc'.crt , 
while the markings of ihe leopard resemble spots of sunshine 
glancing through the leaves. 

The science of embryology may almost be said to have been 
created in the last half -century. Fifty years ago it was a very 
eneral opinion that animals which are unlike wben mature, were 
I'-similar from the beginning It is to Von Baer, the diicovcrer 
of tlic mammalian ovum, that we ow'e the great genernli'^atioii 
that Ihe development of Hie egg is in the mam a progress from 
Ihe general to the special, in fact, that embryology is the key to 
the laws of animal dcvelojunent. 

Thus the }oung of existing species resemble in many casei the 
mature forms which flourished in ancient times. Huxley baa 
traced up the genealogy of the hortc to the Miocene Anchl- 
therium. In the same way Gaudry has called attention to the 
Fact lhat just os the individual stag gradually acquires more and 
more complex antlers : having at first only a prong, in the 
next year two points, m the ToUowing three, and so on , so the 
genu®, as a whole, in Middle Miocene time**, had two pronged 
horns ; in the Upper Miocene, three , and that it is not till the 
Upper Pliocene tnatwe find any species with the magnificent 
antlers of out modem deer, It seems to be now generally 
admitted that birds have corns down to us through ih^e Dino- 
saunans, and, as Huxley hnJi ^hown, the profound bresk once 
supposed to exist between birds and reptiles has been bridged 
ever by the discovery of reptilian birds and bird -like reptile*. ; *0 
that, in fact, buxls are modified reptiles, Again, the reniarkabJe 
genus Penpatus, so well <^(uiiied oy Moseley, lends to connect 
the annulosc and articulate types 

Again, the structural reaemblancea lietween Amphioxus and 
the Ascidians had been pointed out by Gnod'ir, and Kawalev'ky 
m 1866 showed that these were not mere analogies, but indicated 
a real affinity. There observations. In the words of Allen 
Thomson, "haw produced a change little short of revolutionary 
in cmlxTological and zoological views, leading as they do to 
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the support of the hyp □ thesis that the Ascidian is an earlier 
stage in the phylogenetic hlstoiy of the manvual and other 
vertebrate'?.” 

The larval forms which occur in so many groups, and of which 
the Insects afford us the most familiar evample'., are, in the 
words of Quatrefages, embryos, which lead an independent life 
In such cases Ui these external conditions act upon the Inrvo! as 
they do upon the mature form; hence have two classes of 
changes, adaptational or adaptive, and developmental, llicse 
and many other facts must be taVcii into consideration , never- 
theless naturalists are now generally agreed that embryological 
characteri are of high v.iluc as guides in classincalionj and it 
may, I think, be regaided as wclI-esLiblished that, just as the 
contents and sequence of rocks teach us the past history of the 
earth, .so is the gradual development of the species indicated by 
the structure of the embryo and its developmental changes 

When the supporters of Darwin are told that Ins theory Is 
incredible, they may fairly nsk why il is impossible that a species 
in the course of hundreds of thousand-, of years should have 
passed llirough changes which occupy only a few days or weeks 
in the lifc-bistory of each individual ? 

The phenomena of yolk-segmcnlnlion, first obsened byPrevost 
and Dumas, are now known to be in some form or other 
invariably the precursors of embryonic development , while they 
rcpioducc, as the first stages in the formation of the higher 
animab, the mam and essential features in llie life- history o( the 
lowest foi ms The "blastoderm” as it n called, or fii-.t geim of 
the embijo in the egg, divides itself into I wo layers, corresponding, 
as Huxley has shown, to the two Iiycrs into which the body of 
the Civlentciata may be divided Not only so, but moat embryos 
at an early stage of de\elojiincnt have the form of a cup, the 
walls of nhich are funned by the two layers of the blastoderm 
Kowalevsky wa-i the fust to sliuu the prevalence of this embry- 
otne form, .md subsequently Linkesler and lio^ckel put forward 
the hypothesis that it was the einbryuniciepetilion of an ancestral 
type, from which all the higher forms are descended. The cavity 
of the cuji is supposed to be the stomach of this simple organism, 
and the opening of the cup the mouth. The inner luyei of the 
wall of tliu cup constitutes the digestive membrane, and the outer 
the skin. To this form ILcckcl gave tlie name (^astr®a It is 
jierhaps doubtful whether the theory of Lanktsler and llieckel 
can be accepted in preci ely the form they propounded it , but it 
has had nn important iiilliiencc on the piogicss of embiyology. 
I cannot quit the Ecicncc of embiyology without alluding to the 
vCT) adoiirablc woik on “Comparative Kmbryology" by our new 
general secretary, Mi, Tlalfour, and also the " Llemcnts of Em- 
bryology” which he hid pieviousjy published in conjunction with 
Dr. M. Foster. 

In 1842, Steenstrup published hi9 celebrated work on the 
“ Alternati'jn of Generations,” m which he showed that many 
hpecies are represented by tw o perfectly distinct types or broods, 
difTenng in form, structure, and habits, that in one of them 
males are entirely wanting, and that the repioduction is efiected 
by fission, or by buds, wdiich, however, are in »iome cases 
structurally indistinguishable from eggs S teens trup's illustra- 
tions were mainly taken from manne or parasitic species, of very 

f reat interest, but not generally familiar, excepting to natiirahsti, 
t ha^ hince been shown Uiat the common Cynips or Gallfly u 
also a case in point. It had long been known that in some 
genera belontpng to this gioim, males arc entirely wanting, and 
U hai now been shown by bassett, and more thorougmy by 
Adler, that some of these species are double-brooded , the two 
broods having lieen considered as distinct genera 

Thus an insect known os NeuroUrus lenticulans^ of which 
females only occur, produces the familiar oak -spangles so com- 
mon on the under sides of oak leaves, from which emerge, not 
IfmrQterus leniicularts, but an insect hitherto considered as a 
distinct species, belonging even to a different genus, Spaihigaster 
^actarum. In Spathegaster both sexes occur ; they produce the 
curraut-lLke galls found on oaks and from these galls Nenroterus 
u again developed. So also the King Charles oak-applea 
produce a species known os Terns terminals, w'hich descends 
to the ground, and makes small galls on the roots of the oak. 
From these emerge an insect known os Biorhiza aptera^ which 
again gives rise to the common oak-apple. 

It might seem that such inqnines as these could hardly have 
any practical bearing. Yet It 11 not Improbable that they may 
le^ to veiy important results. For iniUnce^ it would appear 
that the fluke wnich produces the rot in sheep, paasei one pbose 
of its exutence m the black slug, and we ore not without hopes 


that the researches, m which our lamented friend Prof. Rolleiton 
wai engaged at the time of his death, which wc all so much 
deplore, will lead, if not to the extirpation, at any rate to the 
diminution, of a pest from which our farmers have so grievously 
Buffered. 

It was in the year 1839 that Schwann and Schleiden demon- 
strated the intimate relation in which anmul'i and plants stand 
to each other, by showing Lbc identity of the laws of uevelopment 
of the elementary parts in the two kingdoms of organic nature. 

As regards dei^criplivc biology, by far the greater number of 
species now recorded have beeen named and described within 
the last half-century. 

Dr. Gunther has been good enough to make a calculation for 
me. The numbers of course, arc only approximate, but it 
appears that while the total number of animals described up 
to 1831 was not more than 70,000, the number now is at least 
320,000. 

Lastly, to Oiow how large a field still remains for exploration, 
I may add that Mr Waterhouse estimates that the? Pritish 
Museum alone contains not fewer than 12,000 species of insects 
vbich have not yet been described, while our collections do not 
probably contain anything like onc-half of those actually in 
existence Further than this, the anatomy and habits even of 
those which have been described ulfcr an inexhaustible field for 
research, and it is not going too far to say that ihere is not a 
single specie*! which would not amply repay the devotion of a 
lifetime 

One remarkable feature in the modem progress of biological 
science has been ibe application of impiuved method-, of observa- 
tion and experiment, and the employment in physiological 
research of the exact measurements employed by the experi- 
mental physicist Our microscopes Iiavc liccn preally improved. 
The use of chemical re-agenls in microscopical investigations has 
jiroved most instructive, and another very important method of 
investigation has been the power of obtaining very thin slices by 
iinbcddmg the object lo be examined m paraffin or some other 
soft substance In this mannei we can now’ obtain, aay, 
fifty separate scelionb of the egg of a beetle, or the brain of 
a bee 

At the close of the last century, Sprengel published a moBt 
suggestive w ork on flow ers, in winch he pointed out the curious 
relation existing between these and insect-^, and showed that the 
latter cany the pollen from flower to flower His observations, 
however^ attracted little notice until Darwin called attention to 
the subject in 1S62 It had long been known that the cowslip 
aud primro'c exist under two forms, about equally numerous, 
and differing from one another 111 the arrangements of their 
stamens and pistils , the one form having the stamens on the 
summit of the fljwcr and the stigma half-way down , while in 
the other the relative positions arc rcvcrsied, the stigma being 
at llie summit of tlie lube and the stamens half-way down This 
difference had, however, been regarded as a case of mere vana- 
bihtv, but Darwin bhou ed it to be a beautiful provision, the 
result of which is that insects fertilise each flower with pollen 
brought from a different plant , and he proved that fiowen 
fertilised with pollen from the other form yield more seed than 
if fertilised with pollen of the saiue form, even if taken from a 
different plant 

Attention having been thus directed to the question, an 
astonishing variety of most beautiful contnvanccs have been 
observed and described by many botanists, especially Hooker, 
Axel, Delpino, Hildebrand, Bennett, Fritz Muller, and above 
all llcrmann Muller and Darwin himself. The general result 
IS that to insects, and especially to bees, we owe Oie beauty of 
our gardens, tbe sweetness of our fields. To their beneficent, 
though unconscious action, flowers owe their scent and colour, 
their honey — nay, in many ca.se.s, even their form. Their present 
shape and varied arrangements, their bnlLont colours, their 
honey, and their sweet scent are all due to the selection exercised 
by insects 

In these cases the relation between plants and insects is one of 
mutual advantage. In many species, nowever, plants present 11s 
with complex arrangements adapted to protect them irom insects ; 
such, for instance, are m many cases the resinous glands which 
render leaves unpalatable , tbe thickets of ham and other pre- 
cautions which prevent flowers from being robbed of their honey 
by ants Again, more than a century ago, our countryman, Ellis, 
desenbed an American plant, DionEca, in which the leaves are 
somewhat concave, with long lateral spines and a joint in the 
middle , close up with a jerk, like a rat-tnp, the moment any 
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unwary insect alights on them. The plant, in faetj actually 
capture I and dcvcurs inbcch This ob>^eivation al&o remaned 
as an nolated fact until within ihe ]a«>t few years when Darwin, 
Hooker, and others have shown that many ether sjecicshave 
curious and very varied cuntnvai ces for supplying themselves . 
with animal food 

Sozre of the most fascinating blanches of botany — niorj hology, 
histology, and physiologj^— scarcely existed before 1830 In the ; 
two former brandies the discoveries of \on Mohl aie pre eniincnt. j 
lie first observed cell division in 1835, and detected the presence 
of >‘tarch in chlorophyll coipuscles m 1837, while he fiisL dc* I 
scribed pidlupUMii, now bo famdiar to u", at least by name, in 
1846. In the -^ame year Amici discovered the exi tcnce of the | 
embrjoinc vesicle in the embryo sac, which I’evelops into the ' 
embryo when fertilised by ihe entrance of the pollen tube into 
the micropylc The cxi'-tence uf sexual repioduLlmn in the 
lower jjlaiiti wils doubtful, or at least doubted by some ernment 
authoiMcs, as recently as 1853, w'hen the nciual iirocesi of 
fertilisation m Ihe ci mmon bladderwrack of mr shores was 
observed by Ihurct, while the reproduction of the larger fungi 
was firiit woikcd out by De ilaiy in 1863 

As regards lichen<, Schwcndcncr ]iropo ed, m 1869, the 
■'tartimg iheoiy, now however accepted by of the highest 

authorities, that lichens are not autom mous orginism=, but 
crmmen^al associations of a fungus parasitic on an alga. With 
reference to llie higher Cryplnganis it is haidly too much to ^ay 
that the whole of < ur exact knowledge of then life-bistory fas 
been obtained during the last half century Thus in ihc ca^^e uf 
ftrns the male organs, 01 antheridin, w'ere fir‘ t dreovtred by 
Nagcli in 1844, and the archegonia, or female organs, by 
Sunnnsli in 1848 The early sages in the dcveluj ment of 
mosiics were worked out by Valentine in 1833 lastly, the 

rmciplc of Alternation of Generations in plains was discovered 

y Ilofmeistcr This eminent naturalist abo, m 1851-4, 
pointed out the homologies of the repiodiictive pri cesses m 
mo5‘c‘', va'-cular cryptogams, gymnosperms, and angiospcrros. 

Nothing could have apjjeared less likely than that lest arches 
into the theory of sponlancous gcneralK n she ukl have led to 
practical inn lovemenls in u edical science. Vet ^uch has been 
the ca^e Only a few ycais ago Bacteria seemed mere scientific 
curiosities It had long bcin known that lin mrusion — say^ of 
hay — w ould, if expo<=ed to the atmosphere, be found, after a 
certain time, to teem with living forms Evenlho'C few who 
htill believe that life would be Fpolanccubly generated in such an 
infusion, will admit that these minute organisms are, if not 
entirely, yet manly, derued from germs llualing in our atmo< 
sphere , and if prcc.'iutions are taken to exclude such germs, as 
in the careful experiments especially cf Pa>^teui, Tyndall, and 
K0I erts, every one wnll grant that in ninety-nine ca’-es out of a 
hundred no such development of life will lake place. 

These facts ha^e led to most impiortant results in Surgery 
One reason w hy comp-Ound fractures arc io dangerc us, i*- because, 
ihe skin be ng broken, ihe air obtains acetss to the wound, 
bringing with it innumerable germs, which too often set up 
putrefying action. Lister fiiat made a practical oppiicn lion of 
these observations lie set himself to find some ^ub>^lnncc 
capable of killing the germ^, withcut being itself too potent a 
caustic, and he found that dilute carbclic acid fulfilled ihese 
conditions This discovery has enabled many opcraliODh to be 
performed which would previously have been almost hopeless 

The same idea ^cems uc>-tii ed to prove as useful in Medicine 
QB in Surgery There is great reason to suppose that many 
diseases especially ihose of a zymotic character, have their 
ongm in the germs of special crgani'm*. We know that Fevers 
run a certain definite course, The parasitic organisms are at 
fint few, but gradually multiply at the expense of the patient, 
ard then die out again. Indeed, it seems to be thoroughly 
eslablibhed that many diseases are due to the exce'^alve multipli- 
cation of microscopic organisms, and we are not without hope 
that means will be discovered by which, without injury to the 
patient, these ternble, though minute, enemies may be destroyed, 
and the disease thus itayed. The interesting rercarchea of 
Burdon Sanderson, Greenfield, Koch, rastenr, Tous^aint, and 
others, ceem to justify the hope that we may be able to modify 
these and other germs, and then by appropriate inoculation to 
protect ourselves against fever and other acute di'cofcs. 

The history of Anfstbctica is a most remarkable illustration 
of how long wc may he on the very verge of a most important 
discovery. Ether, which, bb we all It^ow, produces perfect 
in'^eniibillly to pain, vaa discovered aa long ago as 1540. The 


arxstheiic priipeity of nilriius oxidr, now so cxten'^ivrly used, 
was fibserv'cd m iHoo by Sir 11 . Davy, who actually experi- 
menUd on himself, ard had r nciif his lectli painlessly extracted 
when under Its influence Hl cvtii sugge^ils ihit "as nitrous 
oxide gaa seems capable of dcstiujing pain, it could probably 
be used with ndvantngc in surgical operation^ Nay, this 
properly of nitrous oxiifcwai habit u illy explained ai.d illusiraUd 
in the chemical lectures given in hospitals, and yet for fifty jeara 
Ihe gas was iievtr used 111 actual upLiations 

Few bi anclieh of science have ni.ide more lapid pi ogress in 
the last half-ceidury tban that wIiilIi deals with the ancient con- 
dition of n in When nnr A‘ ociaiion v .is founded it w^ns 
geneially considered that the human race '^uildciily appealed on 
the scene, abc ut 6coo yiais ago, after the disnpj earance uf the 
extinct mammalia, and whenFurope, both as lej^aids phjsical 
coi ditions and ihe othir rmmaJs by which it was inhabiud, was 
pretty much m the '■aine crnditirn ns 111 the peiiod CLvercd ly 
Greek and Uomnn history Since then the persevering re earches 
I of Lnjard, Rawlinson, Untta and oilieis have made known to us, 
not on'y the statues and palaces of I he ancicijl As!i)iian monaicli*-, 

I luit tven their Iilnancs, ihc cuneifoim characters have been 
I deciphered, and wc can not only mr, but rerd in the rritish 
I Museum, ihc nctuiil coiUcmporaiy 1 ccnuls, on bund clay cjlin- 
: dcr?, of llie events reenn’ed m ihc liistuiiral hooks of the Old 
I Testament and in ihe ] ages of ircrmlutus T1 c lesc.uchcs m 
* Egypt also seem to ha^c ^ a' ij>factnrily established the fact that 
! the pyramids ihcmsilvcs aie at least 6oco yeaia c Id, W'hile it 
I IS obvicus that the Asi^yiian and h4y|lmn ironnichies canned 
‘uddtnly have attained to ihc wealth and pow-cr, the slate of 
social r igann^ation, ard prrgrrsg m the arts, ^f which wc have 
j before us, pic'erved by the sand of the desert from the lavnges 
of man, such wcnderfiil [ loofs 

In Furore, the wiitinga of the cailicst histi ning and poets 
indicated that, before iron came into general use, there wns a 
lime when brnn/c was the ordinary inatcind of weapui s, axe", 
and other cutting implements, and though it secnierl f) pnori 
imprjl-able that a compound of copper and tin should have 
preceded the simjile metal iron, nevertheless the 1 esc arches of 
aichn.ologists have shown that thcie rrally wajs 111 Europe a 
“ Tron/e Age," which at the dawn of histoiy was just giving 
way to that of *' Iron ” 

Ihe contents of ancient graves, huned in many ca.‘(.s so that 
their owner might carry sijme at Ua^t of his wealth with him to 
ilic world of ‘'piiiiw, left no room for doubt as to the existence of 
a Bronze Age ; but we get a completer idea of the condnioii of 
Man at this period from the Swi s lake-villages, first niadekncwn 
to us ly Keller Along ihe shallow edges of the Swi'^s lakes 
there nourhhed, once upon a time, mai.y populr us villngcs or 
(owns, 1 uilt rn plalfoims supported by pife«, exactly as many 
Malayan villages are now Under these cirLuni^lances innu- 
merable objects were one by ore dropped into ihc water ; some- 
times whole villnges were burnt, and ilieir contents submerged ; 
and thus we have been able to recover, from tin; waters of 
oblivion in which ihcy had rested fur more than 20c o >car*-, nut 
only the arms and tools of ihis ai cient people, the bones of their 
animals, ihcir pottery and omamcnis, but ihc^tufiTs they wore, the 
gram they hud stored np for futrieuse, even fiuits and cakes 
of bread . 

But this broijze-u^ing people were not the earliest OLCUpants'of 
Europe The contents of ancient tombs give evidence of a t me 
when metal wa.s unknown. This also was confirmed by the 
evidence then unexpectedly received from Lbe Swiss lakc‘>, By 
the side of the bronze-oge viUagcs were others, not less extensive, 
in which, while implements of stone and bone were discovciecl 
literally by LluiU'-ands, not a trace of metal was met with 'fhe 
shell-mounds or rcfiisL-hcapS accumulated by the ancient luher- 
men ah ng the '■horea of Denu ark, fully confinued llic existence 
of a "Stone Age,'* 

No boncB of the reindeer, 110 frflgment of any of ilic extmet 
mammalia, have been found m any of the Swiss lake-villa^cs cr 
many of the thouBonds of tninnli which have I ecu opened m our 
own C(»untry or in Central and Southern Europe. Yet the contents 
of caves and of river-gravels afTi rd abundant evidence that there 
was a time when Ihe mammoth and ihiiioceros, the mu^k-ox and 
reindeer, the cave lion and hyena, the great bear and the gigantic 
Irish elk wandered in our woods and vallc>s, and the bipjopo- 
lamus floated m our nvers, when England and France were 
united, and the Thames and the Rhine bad a common estuary 
This was long suppoEed to be before the advent of Man. At 
length, however, the discoveries of Boucher de Perthes m the 
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vilkf of llie ^tonmne, suppoited as they arc by the researches of 
many Contineninl naturalist-^, and m our OT^n counliy of MacKneiy 
and God win- Austen, Prestwicli and Lyell, Vivjan and ren^cliy, 
Christy, Evans, and many more, have proved that Man foimed a 
humble part of this strange assembly 
Nay, even at thii early period there were at least two distinct 
races of men in Europe , one of them — as Iloyd J^awkms has 
pointed out — closely resembling the modern Escjuimaux in foiin, 
iQ hi9 weajiuns and implement', probably in his cbthing, 
ai well ns in so many of the ammaK with which he was 
usociaLed. 

At this siHgc Man appears to have liccn ignorant of pottery, to 
have had no knuwledge of agucullure, no domesli: aniniaU, 
eice|it perhaps the dog llih weapons were the axe, llic spear, 
and the javebn , I do not believe he knew the ux nf the bow, 
th tngh he was probably acquainted with the lance Hr wa'«, of 
CDUise, I'^noraiit of inetal, and Ins stone implcmcnls, though 
skilfully formetJ, were of quite difTeienl shapes from those of the 
second Stone age, and weic never ground This eailier Sionc 
penod, when man co-ciiistcd with ihr'se extinct mimimha, is 
know I as llie Pdl.volithic, nr Early S one Age, in opposition t.» 
the Nciliiluc, or Nc'^er Stone Age 
The rcmiins of llie mammilla which co exMcd with Man in 

r re-hi!atorlL limes have b^eii mus^ rarcfiilly studied by Owen, 
.artet, RiiLimeyei, Falconer, UiisV, H ly-l Dawkins, ind others 
The prcncncerjf themamimth, Ihe leindeer, anti e p^cially of ihe 
inuHk-ox, indicates a severe, not lo say an arctic, climate, the 
existence of which, mo-eu^ er, was piovcd by other consi-lcr.itions , 
white, on the cnUiJjy, lie hijJpjjiolrimLis requires considerable 
warnilh TIow then is this associati in In be explained ’ 

While the cliinaLe of the globe b, no doubt, much afrccled by 
gcogiapliKal CfiiiditionH, the coM of the gHcial p.nod was, I 
believe, mainly due to the cxcenincily of the earth's oibit, coin- 
hmod with the obliquity of the clIijHjl The result of the latter 
condUi in is a pcrKMl of 21,000 year>, during one Intf oi which 
the nnrthcrn bemispheie is waimer than the southeiii, while 
during the other 10,500 years the reverse is the case At present 
we are in the former phax, and Ibcie i-, we know, a sast accu- 
mulaiinn of ice al the south pole Hul when the earth's orbit is 
nearly circular, as it is at jiresent, Ihe dilTerence between the two 
hemispheres is not very great , on the conimry, as the txccnlucUy 
of the orbit increases I hi contrast between them intreaiirs also. 'I bib 
excentncify i& contiiiuilly oscilUUng wiilun certain limns, which 
Croll and sabscqiienlly Slone have calculated out for the last 
iDilli '311 years At present the exccntncity is 016 and the mean 
temperature of the c ildesl niontli in London 19 about 40°, Such 
has been Hie slate of things for nearly 100,000 years , but before 
that there was a period, hegi ming 300,000 yeani ago, when the 
excentncity of the orbit vaned from 26 to *57 The result of 
thib would be greatly to increase Ihe clTeLt due to the obliquity 
of the orbit , at certain periods the climate would be muLn 
wanner than at present, while at others the number of days in 
W'lnler would be twenty ni ne, an ) of summer twenty less than 
now, while the mean temperature of the coldest month would be 
lowered 20”. We thus get somethinT like a date for the last 
dacial epoch, and we see that it was not simply a period nf cold, 
but rather one of extreme^, cadi beat of the pendulum of tem- 
j.«ralure lasting fur no less than 21,000 years. This explains Uie 
fact that, a*. Morlot show'ed m 1854, the glacial deposits of 
Switzerland, and, ns we now know, those of Scotland, ore not 
n single uniform layer, but a «ucces-iuu of strata indicating very 
different conditions I agree also with Croll end Geikie m 
thinking that these consideralnns explain the apparent anomaly 
of the CO existence in the same gravels of arctic and tropical 
animals; the fbrmer having lived in the cold, while the latter 
flonnsfacd In the hot, periods 

It is, I think, now vi ell established that man inhabited Europe 
during the milder periods of the gladal epoch Some high 
authorities indeed consider that we hive evidence of his presence 
in pre-glacial and even in Miocene times, but I confen that 1 am 
not satisfied on this point. Even the more recent penod carries 
back the record of man's existence to a distance so great os 
rft^ether to change our views of ancient history. 

Nor is It only a^ regards the antiquity and material condition 
of man in prehistoric ttmeii that great progress hax been made. 
V tilne permitted 1 should have Imn riad to have dwelt on the 
dflgln afd derelapmenit of lannage, of custom, and of law. On 
fttV of these the cumporiwn of the furious losw rices still in- 
habtritig so laruo a portion of the earth's aii^uej has thrown 
much light ; 'wdLIc even in the most cultivated Aeduns we fbd 


survivals, curious fancies, and lingering ideas , the fossil remains 
as It were of f^ormer cu tomi and religions embedded in our 
modern civilisation, like the rislics of extinct animals in the crait 
of the earth 

In Geology the formation of our Association coincided with the 
appearance of LyellN "Principles of Geology," the first volume 
of which was published in 1B30, and the second in l8ja. At 
that Lime the received opinion was tint the phenomena of 
Geology could only be explained by violent periodical con- 
vulbiona, and a high intensity of terrestrial ener^ culminating 
m repeated catastrophes Hutton and Pliyfair had indeed 
maintained that such causes as those now in operation would, 
if only time enough were allowed, account for the geological 
structure of (he cirth ; nevertheless the opposite view generally 
prevailed, until Lyell, with rare sagacity and great eloquence, 
with a wealth of illustration and mcsl powerful reasoning, con- 
vinced geologists that the forces novv in action arc powerful 
cnougb, if only time be given, to produce results quite as 
stupendous ns lliosc which science records 

As regards Stratigraphical Geology, at the lime of the firsi 
meLting of the Unlish A sociation al York, the strata between 
the Carboniferous Limestone and the Chalk had been mainly 
reduced to order and elashificd, chiefly Lhrnugh the labours of 
William Smith, Rut the cliS'iificalion of all the strata lying 
above the Chalk and heLiw the Carboniferous Limestone respec- 
tively, remained m a stale of the greatest confusion The year 
1S31 marks the jicnod of the commencement of the joint Inbiurb 
of Sedgwick and Murchison, uhich resulted in the establishment 
of the Cambrian, Silurian, and Devonian systems. Our pre- 
Cambrian Simla have lecently been divided by Hicks into four 
great groups of immense Ihickncs-^, and implying, tlicrcfore, a 
great lapse of lime , but no fossils have yet teen diacovered in 
them I^yell's classification of the Tertiary deposits, the reiujL 
of the sturlies which he earned on with the axaisluncc of Deshayei 
and others, was pulilishcd in the third volume of the "Principles 
of (icology" ill 1833 edabliblnnent of Lyell's divi-lons of 

Eocene, Miocene, and Pliocene, was the starting-point of a most 
impirlant series of invcstigaticms by Prestwich and others of 
these younger deposits, as well as of the post- Tertiary, (Quaternary, 
or drift beds, which are of special interest from the light they 
have throvm on the early history of Man 

As regards the physical character of the earth, two theories 
have been held one, that of a fluid interior covered by a thin 
crust, the other, of a practically solid spheic The former 
now very generally admitted, both by astronomers and geologists, 
to be untenable The prevailing feeling of geologists on 
this sulqect has been well cxprc'.sed by Prof Le Conte, who 
say>, " the whole theory of igneous ngcncieo — which ia little less 
limn Ihe whole fiiundition of theoretic geology — must be recon- 
stnicted on the basis of a solid earth 

In 1837 AgasMz startled the scientific world by hu "Discours 
sur Tancienne extension dea G acieri," in which, developing the 
observation already mode by Charpentier and Venetz, that 
buulder^i had been traMpoTled lo great distances, and that rocks 
far away fiom, or high above, existing glaciers, are polished and 
scratched 1)y the action of icc, he boldly asserted the existence of 
a "glacial penod," during which Switzerland and the North of 
Europe were subjected to great cold and buned under a vast 
sheet of ice 

The ancient poets desenbed certain gi/M mortals as pnvileged 
to descend into the intenor of the earth, and have exercised 
Ihcir imagination in recounting the wonders there revealed As 
in other coses, however, the realities of Bcicnoe have proved more 
varied and surprising than the dreunfl of fiction, Of the gigantic 
and extraordinary animals thus revealed to us by far the greatest 
number have been deaenbed dunng the period now wider renew. 
Fur instance, the gigantic Cctlosaunu wai deaenbed by Owen 
in 1838, the Dinomis of New Zealand by the looie dntinguished 
aaturahst m 1839, the Mylodon in the BBme year, and the 
ArchEcopteryx m 1862. 

In Amenca, a large number of remirlcAbk fermi kave been 
desenbed, mainly Iw Mar^h, Lcidy, and Cope. Marsh has made 
known to ui the 'ntaaosaurui, of Che Asericaa (Colorado) 
Turusic beda, which Is, perhaps, the largeot land animal yet 
known, being a hundred feet hi length, mid at leant thirty in 
height, thon^ it seems ponible that even Chew vert dimanJoiin 
were exceeded hf those of the AdonCoMana. Nor mart I omit 
the Heapetomia, desmbed by liarih tn rtTi, aa a ctnriwous, 
iwlnvoring oatrich, provided wiUi leetflli wnU he reMda ai a 
charatfttr Inlieriled frem^reptiHn moeatora; the mthyuvii, 
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tran£€r slill, witb biconcave vertebrxj like thoLC of fishes, and 
teeth set m socketi; 

As clvmg, in a few word", an idea of the rapid progre>^s in 
Lbis department, 1 mnjr mention that Murrih's Catalogue of 
Uritiih FaB*-ils,'* \ ublished in 184J, cuntauied jjoo species , 
whde that now in preparation by Mr Etheridge enumcmtes 
IS, 000. 

But if these figures '^hoW how mjnd our recent progrtas has 
been, thev also vciy forcibly illustrate the imperfection of the 
geological record, and give u**, 1 wiU not say a measure, but an 
idea, of the impcrfeclion of the geological record. Ihe number 
of all the de«'cribcd recent iipecics is over 300,000, but certainly 
not half are yet on our li^ts, and we may safely take the tr lal 
number of recent ^pecie'i os being not Ic s than 700,000 But 
m former timei there have been at the very least twelve pern ds, 
ID each of which by far the grcatei number of species were 
distinct Tiuc, the nuuibcr of species \^as probably not hO large 
m the eailier peiiods as at pi (.sent ; but it we make a liberal 
allowance fur Lhi", we sliall have a total of mdre than a,ouo,ooo 
speLics, of which about 25,000 only are as ycL upon iccord ; and 
many of these are only icprcscnled by a few, some only by a 
single specimen, or even only by a fragment 

The progress of paLconlulogy may also be maikcd by the 
eHtent to which the eKistlence r.J groups has been, if I may *-o 
^ay, carried back in time Thus I believe that m 1H30 the 
eailiest known quadrupeds were small marsupials belonging tu 
the Stoncbfield slater ; the most ancient mammal now known is 
MmoUstis anUquH^ from the Keuper of Wuilembcrg the 
oldest bud known m 1831 belonged to the peiiod of the J undoii 
Clay, the oldest now known ls the Arebzeopteryx of the Solenhofcii 
slates, though it is piobable that some at aiiyiate of the fooUteps 
on the Triaa-ic rucks arc ihnse of birds. So again the Amphibia 
^ve been carried hack from the Trias to the Coal measures , 
Pish frum ihc Old ked Sandstone to the Upfcr Siluiian, 
Repliles to the Trias , Insects from the Cretaceous to the 
Ucvoiiian ; Mullusca and Ciustacci from (he Silurian to the 
Louei Cainbrun. The rock^ below ihe Cambrian, though of 
immense thickncisS, have afforded no relics of animal life, if uc 
excefit the problematical Fazoan Cimadin^c^ so ably studied by 
Dawson and Carpenter But if paUoiiLolngy as yet Ihiows no 
light on the original foiins of life, wc mu'-t remember tint the 
Simplest and the lowest organisms are so soft and perishable that 
they would leave not ,i wiai.k lit hind " 

Passing to the science of Ccography, Mr Clements Markham 
has recently pubbihed an excellent (summary of what has been 
accompli-hed during the half-cciilury 

But the progress in our know Icifgc of geography i", and has 
been, by no means conhned to the inipro^imeiit of uiir mnp^, 
or to the discovery and dcsciipLiun of hew regions of the eaith, 
but has extended to the causes which have led to the jiresent 
conliguraiion of ilie suifacc. To .1 great exlent indeed thi^ part 
of the subject falls rather within the «cope of geology, but I 
may here refer, m illustratinii, to ihe distiilmiion of lake'<, the 
phenomena of glacier^, the fiirmation of vnlLamc momitam , 
and the structure and drtributinn of coral islands 

The origm and distribution of lakes is one of the most inter- 
esting problems in physical gengraphy. 'I'liat they are not 
scatter^ at random, a glance nL the map is tulficicnt to show , 
They abound in mountain districts, are comparatively rare m 
equatorial regions, incrcA!»ing in number O-S we go north, so that 
in bcotland and the nurihern ] arts of America they are (^own 
broadcoit 

Perhaps d prion the fiist explanation of ihe oiigm of lakes 
which would sugge<^t itself, would be that they wcie foiuied m 
hollow I TCBul ling front a disturbance of the strata, winch had 
ihrowQ them lata a ba'^in-i.hBpcd form. Lake- basins, however, 
of this character are, as a uiatler uf fact, very rare , as a general 
rule lakes have not the form of basm-shaptd synclinal hulluws 
but, on the contrary, the stiike of the sliata often runs right 
across them. My eminent predecissur, Prof Ramsay, divider 
lakes into three claucB (l) Those which are due to irregular 
ocaumulations of diif^, and which are generally quite shallow, 
(2) TboBC wlucli are formed by Diora4nes, and (3) those which 
occupy true basins ^cooped by glacier ice out of the solid rock 
To the latter class belong most of the great Swiss and Italian 
lakes. Prof. Ramsay attributes their excavation to glacier", 
because it m of crune obvious that nvers cannot make basin- 
shaped hollows surrounded by n ck on all ^ides. Now ihe Lake 
of Geneva, 1230 feet above the ten, is 984 feet deep, (he 
Lake of Brienz is 1850 feet above the and aooo feet deep, 


so that ith bottom is really btlow ilie •'ca-lcveL The Italian 
lakes are even rrore remarkable The I ake of Como, 700 feet 
above the sea, is 1929 fcfl deep I i.;;o Magglorc, 685 feet 
ahuve the sea, is no less Ih.ni 2f>2S feet deep It will be 
observed that these bkts, like n any utlicra in niuiinLam region*-, 
those of Scandinavia, fur iiislam'e, lie in the dlrcLt ilianneN of 
the ^real old glaiicr" If the mind is at fiist ‘lag^^ered at the 
magnitude uf the scale, wc n.ii'-t leuninler that the ice which 
su oped out the valley 111 whicli the Take of fieneva now 
repose-, was once at U.ast 27CXJ feet thick , while ihe mnrniiies 
were also of gigantic ma'^nilude, that of l\rcT, fur instance, 
buni; no less than 1500 feet 111 lieiglit Prof Kanisay's ihemy 
‘eems, iherefdie, to acLoiini btautifuily fur a laige luiu btr of 
interesting fricls 

Parsing fiom kikes In iin imtnins, two iival thei ries with u ''cr- 
ence to the sLiucturc and nii'^iii of Mikanoes long *tmgt.'led hir 
supremacy 

flic moie general \irv\ was that the sheets of Iav,i and sLori.c 
w hicli form vt Icanic co'ie*- — such, fm instance, aa ^T-.tna or 
Vesuvius — were oriirinnily ne.iily huiizonlal, and that subsc- 
fpiciuly a foicc opci .King fioin below, ind exerting a pressure 
both ujiwards and oulW'nuK from a cciili al axis towaids all ponds 
of the ompas^, uplifted the whole sliatified ini s and made it 
a buij.t a Cl meal form, giving iisl at the same timi, in many 
ca-cs, to a Wide ai.d deep cncidar opening at the loji of the 
cmir, tailed by the advoLates of this h) polhesis a ‘‘crater of 
elevation " 

Ihii. theory, lliough, as it (scems to us now-, it had already 
received its dciili blow fiom liie ntbijiiahlc nieinoirs uf Si 1 ope, 
w.as j-^ct I (lat must generally 'iiloiilcd fifiy years ago, luiaiise it 
was considered that conij'inct and ciysLallinc lavas could not have 
cnnsididaled on a sloj c exceedin'*- 1” or 2 ^ In 1S5S, ho^'evc*’, 
Sir C. I yell conclusively 'how ed (hat 111 fact such Invas c uid 
consohdatc at a lonsiileiablc angle, eviii in iiuinc cases at more 
ihiin 30', and it is now genciaily .vdmnted that inonjh the I eda 
of JivD, <kc , may havi suslaiucd a sligl t angulai ilL'\a(ion 'ii ce 
then dtpoMiion, still in the mam, v Jcaiiit c -nes have acquiicd 
llieir form liy the accuninlat on . f lava .md aslit'! ejected fiom 
one nr more tiaiers, 

The pioMcms pn'iicntcd by g 1 iciers aie of wry great 11 tereat 
In 1843 AgasMi ai d Forbes ])iovLd lli.il the centie ol a glacier, 
like that ol a river, moves inoie rnpidly than its 'ides Hut how 
ami why do glaciers move at nil ? Rendu, afterwards Bishop uf 
Annepv, in 1841 endeavonred to cxpUin the facts l>y iupp 'siiie 
that glacier icc enjoys a kind of diictilitv "1 he “ \ iscou-^ (he. ry ’ 
of gl.iLieis w'as al o ad'iptLcl, and iiiO'-t ably idvocatcil, by 
I'orbcs, who comjinr^d the condiiion ( f i gliicici to iluL of llic 
contents of a (ar-b.arrtJ [loiiied iiil * a ilopiiig channel We 
have all, h'lwcvcr, 'ceii lung nairow li'sures, a nitic fraciion of 
an null in width, stretching fai aci ss glaciers— a cm dit on 
mcompat Me with llic nidiiiiry idea ol viscosity, IJiepJicno* 
mcnon of icgilatlun was altcrwards ipplied to the ixpIanaH* n 
nf glacier mull n An obsenaiion ol haiada/s sup[lied the 
clue lie iKidcerl 111 1850 that when two [Jierii of thaw mg ice 
aie placed toi^clber they unite by freezing at the place of contact 
Polk) wing up this suggistion, lyndall fouiid that if he coni- 
pres ed a block 1 f icc in a inonhl it eou'd be made to assuu e 
any shape he pleased A sir light pii-m, toi instance, placed in 
a groove and subnntted to hyilr.iulic pus me, was bent into a 
tr.insparent semicircle of ice 'I hcsc expeni/ieiits seem tif have 
proved that a glacial vallcv is 11 m- uhl ihiough wliicli the icc is 
hnced, and to which it Will accomniudalc it'clf, while a** Tyi Jail 
ai tl Huxley aNo pointed out, tic “ vt o ed sIrULiuieof ice’' js 
produced by pre^Jiurc, ui ihc same in.n ner as the cleavage of 
slate ruck". 

It was in the year 1842 ihat Dn win pul Iisherl his great work 
on “Coral Islands" 1 'he run,inif retfs of cund presented no 
specirl difliLulty. They c uhl be obviously accuunted for by an 
elevation of the land, sn that the ctual which had unginally 
gi own under walcr, hod been laisid above the sen- 'eve!. The 
circular or oval shape of su many re fs, however, each hiving a 
lagoon in the ceiiire, closely ‘ urrounded by a deep ucean, and 
rising but a few ftet above ihe "wn-level, had lung been a t 
to the physical geugrapher 1 he favnui ite theory wsa that thcie 
were the hummiis of sub.narine volcanoes on which the coialhad 
grown. But as the rcer-inakinir coral does not live st grenter 
deinhi than about twenty-five fatboiHE, the iTninensc miu.ber uf 
these reefs formed an almost iii^npeisble ohjeciion to ihis theory 
The Laccadives and MaldivCii, fur instance — meaning literally the 
“lacuf isUnds 'and the “ thousand ida mis" — are a leries of such 
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fttolU, and it was Impossible to imagine so great a number of 
craters all so nea<‘ly of the same allitu le, Darwin showed, more- 
over, til'll so far from the nn j of c wall resting on a corresponding 
rld^e of rock, the lagoons on the c mtrary, now occupy the place 
which wa^) once the highest land. He iioiiUccl out th'it s ime 
lagoons, fl4, for Instance, that of Vnnikoro, contain an island in 
the middle ; while other I'^Lands, such ns Tahiii, are surrounded 
by a margin of smioth water, scparaled from the ocean liy a c wal 
reef. Nov, if we suppose that Tahiti were to sink slowly, it 
would praiually approximate to the condition of Vnnikon , and 
if Vaniko'o gradually bank, the central island would disap}icar, 
while on the contrary the growth of the coral might neutralise the 
subsidence of the reef, so ihit we should have simply an at ill, 
with its la^i^oDn The same c nisiderations explain the origin of 
the "birner reef','' such os that which nin^, for nearly one 
thousand miles, along the north-east coast of Aiutralij.. Thui 
Darwin'b theory explained the form and the approximate identity 
of altitude of these coral I'^Iuid'i Hut it did mure than this, 
because it showed us Lint tlierc were great arcab m jiroce-iS of 
Bubsidence, which tluugh slow, was of grea^ importance in 
physical geography.^ 

Much Information ha-. aUo been acquvrcfl with reference to the 
abysses of the ocean, e^ccially fiom the VJyarc^ of the 
and the ChalUn^er The greatest depth yet recjrded is near 
the Lodi one Island', where n sounding oi 4575 fathoms was 
obtained 

Ehreiihcrg long a^o p niited out the similarity of the calcareous 
mud now accumnWlmg 111 our recent seas to the Chalk- and showed 
that the green sands of the ge dogist are largely made up of cists 
of f iraraiui^cra Clay, lioucver, had been 1 joked on, until the 
recent c^peditims, C'sentially a product of the disiiUcgiati in 
of older ricks Not onlv, however, arc a large propoitioi of 
siliceous and ciltaieous rocks either directly o- indirectly derived 
from material which has once formed a portion of living organ- 
isms, but Sir Wyvillc Thouson mamtains that thH is the ca>c 
with somi clays nKo, In that case the sti iking remark of 
LmnicU'., that "fossils arc ml the children but thq parents of 
rocks,” Mill havereceued remarkable confirmation 1 shouM 
have thiuglu itj I co ifess, probable that tlie^e clays aie, to n 
Considerable extent, compTsed of volcanic du>t 

It would appear that cakfiiLOus dep isits rcnembliii^ our chalk 
do not occur at a ijreater depth than 3000 fathom •>, they have 
no^ been met with in the ahjs Cs of the ocean llcie the bnttim 
con‘;ists of ei^ceediiigly fine clay, sometimes c> domed red by 
0 X 1 le of iron, sumetiincs cho.-olatL* by mang.inese oxide, and 
containing with Foiaminlftra occasiiin,i]ly large numbeis of 
Giliceous Radiolaria, These strita seem to .iccu nqlate with 
extreme sloivncs^ this is inferred from the comparitive abun- 
dance of whales' bones and fishc'.' teeth , and from the 
presence of minute spherical parliLles, supjJOscd by Mr, Murray ^ 
to be of cosmic origin — in fact, to be the dust of meteo- 
rites, which in the course of ages have fallen on tlie ocean 
Such particles no doubt occur over the whole surface of the 
earth, hut on lind they soon oxidise, and 111 shallow ualcr they 
arc cuvcied up by other depssits, Another interesting result of 
recent dcep-sen explorations has been to show that the depths of 
the ocjau are n 1 mere barren s ditudes, as was until recent ycar^ 
confideiiily believed, but, on the contrary, present us many 
remarkable fo-ms of life We have, however, as yet but 
thrown heic and there a ray of light down 1 ito the occin 
abysses — 

“ Nor ran short a innr sufficient be, 

To ftllijni Ilie A an depths nf Naiiire'i lea " 

In Astronomy, the di-^covery in 1S45 of the planet Nepton?, 
made independently and aim 1st siumltaneously by Adams and by 
L6 Verrier, wai certainly unc of the very greatest triumphs of 
mathc.nalical geniiu. 0/ the minor planets four only were 
known in i8jj, whilst the number now on the roll amounta to 
220 Maiiv astronomer believe in the cxi'itence of an intra- 
ncrcuiial planet or planets, but this is ';till an open question. 
The SoUr System has alio been enriched by the discovery of an 
Inner nng to batum. of Balellitei tj Mars, and of additimal 
Balellitcii to .Saturn, Uranus and Neptune, 

The moit unexpected progress, however, in our astronomical 
knowledge dunng the past hUf-century has been due U> Spectrum 
Analyii'. 

The dark lines in the spectrum were first seen by ’Wollaston, 
who noticed a few of them ; but they were independently dis- 

^ I ought to mention ihaL DAnvin’s vicwi luve racently been qUHUoned 
by Semper nud Murray 


covered by Fraunhofer, after whom they are judly named, and 
who, in 1B14, mapped no fewer than 576. The first atepi In 
“spectruu auajyiis" properly so called, were made by Sir J. 
Her^cbel, Fox Talb it, and by Wheatstone, in a paper read before 
this A^socialion in lSj5. Ihe Utter showed that the spectrum 
emiUed by the incindcscent vapour of metali was formed of 
bright lines, and thal these line<<, while, as he then supposed, 
onstint for each metal, differed for different metaU. We 
have here,” he said, ** a mode of discriminating metallic bodies 
mire readily than that of chemical ex imination, and which may 
hercaffer be employed f ir useful purposes.” Nay, not only can 
bodies thu^ be more readily discriminated, but, as we now 
know, the presence of extrciuely minute portions can be detected, 
the TiTo^mrif^^ ^ grain being in some cases easily perceptible. 

It 19 als ) ca<i7 to see that the presence of any new simple bub- 
sUnce mi 'ht be detected, and in this manner already several new 
eleiuenU have been discovered, as I shall mention when we come 
to Chemi-'try 

Bu^ spectru u analysis has led to even grander and more un 
expected triumphs. Fraunhofer hunself noticed the coincidence 
between the double dark line D of the solar speclrum and a 
double line which he observed in the s 'tectra of ordinary (lames, 
wU Ic Stokes pointed out to Sir W Thomson, who taught it in 
his lcctuie>, that in both ca^es these lines were due to the 
presence of sidiun To Kirchlioff md Bunsen, however, is 
due the iiu1e|>endent c inception and the credit of having first 
systematically investigated the relation which exists between 
Fraunhofer's lines and the bnght lines in the specira of incan- 
descent metal' In order tu get some fixed measure by which 
tlu^y miqlit determine and record the lines characterising any 
given hubsla ice, it occurred to them that they might use for 
comparison the spectrum of the sun, They accordingly arranged 
their spectro scope so that one half of the slit was lighted by, 
the sun, and the other by the ]u'niiio.is gose^ they pripo cd to 
exa nm^. ll immediately struck then that the bright lines in the 
one corresponded with the daik lines in the other— the bright line 
of sidium, for in^t vnee, with the line o rather lines D ui the BUn’j 
siiec'rum Th: conclusion was obvious. There was sodium in 
the sun V It must indeel have been a glorious moment when 
that th night Hashed acioss them, and even by itself well worth 
all their lab )ur 

Kirchhoff and Bunien thui proved the existence 111 the sun of 
bydrogin, sodium, magnesium, calcium, iron, nickel, chromium, 
manjraiie^e, titanium, and cobalt, since which Angdroin, Thal^n, 
and Lockyer have c msiderably increased the list. 

But jt 1^ not merely the chemistry of the heavenly bodies on 
uhicli Ii :lit Is thro'i 11 by the spectroscope , Iheir physical structure 
and ev ilulunal libtory arc also illuminated by this wonderful 
I instrum'^nt of re earcli 

I It Used 1 1 b? supposed that the sun was a dvrk body enveloped 
in a luniiion^ atmosphere The reverac now appears to be the 
truth I’he li idy of the sun, or ijholoiphere, is intensely brilliant ; 
round it lies the solar atmospnerc of comparatively coil gases, 
which caii.e the (Uik lines in the spectrum, Ihirdly, a chromo- 
sphere,-- a splicre principally of hydrogen, jets of which are 
said somenmas to reach to a height of ioo.odo mile^ or more, 
inti the outer dating or corona, the nature of which is still very 
d mbtful 

Formerly the rei Hames which repr-esent the higher regions of 
the chromosphere could be seen only on the rare occasions of a 
total silar cchptc Janssen and Lockyer, by the application of 
the spectroscope, bave enabled us to study this region of the sun 
at all time^ 

It IS, moreover, obvious that the pawerful engine of investiga- 
tion afforded Ui hy the spectroscope is by no means confined to 
the substances which form part of our system. The incandescent 
body can thus be examined, no matter how great its distance, so 
long only a^i the light is strong en mgh lliat this method was 
theoretically applicable to the light of the stars was indeed 
obvious, but the practical difficulLies were very great Sinus 
the brightest of all, U, in round numbers, a hundred millions of 
millions of miles from us f onl, though as big as siicty of our 
suns, his light when it reaches us, after a journey or sixteno 
years, is at most one two thousand-millionth part u bright, 
NeveothelesB a; long ago b£ iSic Fraunhofer recognised the fixed 
lines in the light of Tour of the stars, and in i86j Miller and 
Huggins in our own countiy, and Rutherford m America, 
succeeded in determining the dark lines in the apcctrum of aoiM 
of the brighter stars thus showing that these beautiful tud 
mysterious Tights emtain many of the miterinl substances with 
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which we are familiar. In Aldebaron, for instance, we may infer 
the presence of hydrogen, sodium, magnet lum, iron, calcium, 
telJuriuin, antimony, bismuth, and mercury ; some of which are 
not yet known to occur in the sun. Ac might have been expected, 
the composition of ihe stars is not uaiform, and it would appear 
that they may be arranged in a few wcll-iuarked classes, 
indicating differences of temperature, or in other word^, of age 
Some recent photographic spectra of ^tBrs obtained by Huggins 
go very far to justify this view. 

Thus we can nuke the stars teach us their own composition 
with light which started from its source before wc were bom — 
light oidcr than our Association ibelf 

But spectrum niialyhis has even more than this to tell as. The 
old methods of uhservation could determine the movements of 
the btars so far only ns they i^erc transverse to us , they afforded 
no means of measuring motion either directly tuv^al:ds or ai^ay 
from us. Now Doppler ‘uggested in 1841 that the colouis of 
the stars uould assist us in this respect, because they would be 
affected by their motion to and from the earth, ju^l a<T a steam- 
whistle IS raised or lowered ns it appronclub cr recedes from us. 
Every one haa observed that if a train whistles as it passes us, the 
sound appears to alter at ihe moment the engii c goes by This 
arises, of course, not from any change 111 the whistle it&clf, but 
becau>^e the number of vibrations which reach the ear m a gi\cn 
time are increased by the speed of the tram as it appioacfaes and 
diminished as it recedes So like ihc sound, the colour would 
be affected by such a movement, but Doppler's method was 
practically inapplicable, becau e Ihe amount of effect on the 
colour would be utterly insensible , and even if it wcic otherwise 
the method could not be applied, because, as we did not know 
the true colour of the stars, we have no datum line by which to 
measure, 

. A change of rcfraiigibility of hfihti however, does occur in 
consequence of relative motion, and Huggins succes'> fully .ipplied 
the Spectroscope to solve the 1 rohlem. He took in the first 
place the spectroscopic of hirius, and chose a line known os r, 
which is due to hydrogen Now, if Sinus was molionles®, or 
rather if it retained a conshnt distance from the earth, the Imc 
F would occupy exactly the s.ame position m the spectrum of 
SiriU 9 , as in that of the sun. On the contrary, if Sinus were ap- 
proaching or rectclingfrom us, this line would be slightly «>hif ted 
either towards the blue or red end of the sj cclrum He found 
that the line had moved very blighlly Lowaids the redj iiKliLiiling 
that the distance between ur and SiriiLs is increasing at the rate 
of’^about twenty miles a icccjmb So albO Hclelgeux, Kigel, 
Cantor, and Kcgulub are increasing their dutance; wfiilc, on the 
contrary, that of others, as for instance of Vega, ArcUiru«., and 
Pollux, 1^ diminishing The results obtained by Huggins on 
about tw enty stars have since been coiihrmcd and exlendcil by 
Mr. Chruilie, now Astronomci-Uoyal in ^ucce^'Sion to ^ir Cr 
Airy, who has long occupied ihe j^o^t W'lth ^0 much honour to 
himbclf and advantage to science 

To examine ihe spectrum of a shooting star would bccm tven 
more difhcult , yet Ahxaiidcr Ilerschel has succeeded in doing 
so, and finds that their nuclei are incandescent solid bodies , he 
has recognised the linrs uf potassium, sodium, lithium, and other 
bubatances, and considers that the ^hooting ^tais are bodies 
timiUr in charaLter and compo<>iiion to the ^tony masses which 
Sometimes reach the earth as aerolites 

No element has yet been found in any meteorite, which woi 
not previously known as exi ting in theeartbf but the phenomena 
which they exhibit indicate that they must have been formed 
under conditions very different friim those which prevail on the 
eftith's surface, I may mention, for instance, the peculiar form 
of crystallised silica, called by Mask dyne, Asmonitc ; and the 
whole class of metcoritci, consisting of iron generally alloyed 
with nickel, which Daubree terms Holosidentes, The interest 
ing discovery, however, by Nordenskjuld, in 1870, at Ovifak, of 
a number of blocks nf iron alloyed with nickel and cobalt, in 
connection wlih basalts containing disseminated iron, has, in the 
words of Judd, “afforded a very important link, placing the 
terreitrial and extra-tcrrestnal rccka m closer relations with one 
another." 1 

We have as yet no suflicient cvidcrce to J^^^tify a conclusion 
as to whether any tubittancea exist in the heavenly bodies which 
do not occur in our earth, though there are many linei which 
cannot yet be satinfactorily referred to any terrestnal element. 
On the other hai d, some bubstancea which occur on our earth 
have not yet been delected in (he sun’s atmosphere. 

Such diEcovcricB aa these Ecemed, not long ago, entirely beyond 


our hopes. M. Comte, indeed, in Ins “ Cours dc Philosophic 
Positive,” ab recenily as 1842, laid it down as an axiom regard- 
ing the heavenly bodie*-, that “Nous conce\on*i la pos'-lbilitc dc 
determiner leura formes, leuis di^tinces, Iturs grandeurs et leiira 
muuvcmenlb, tandis que nous nc ^aiinons jamais (.tudier par 
aucun mo yen Iciir C()mpo''ition chimlquc on Icnr structure miner- 
alngiqiic.” Vet wilhiii a fewyctii^ this supposed impob'-ibility 
' has been actually accomplished, showing now unsafe it is to 
limit the possibilities nf science. 

It 13 hardly necessary to point out that, while ihe spectiumhas 
taught us so uiucli, we have si ill even more to learn Why should 
some substances give few, and others many, linrs^ Why should 
the ‘arae substance give different lines .it different tcmperaluies ? 
What are iho relaliona between the lines and the phyMcal or 
chemical properties? 

We mi^ certainly look for much new knowledge of the hidden 
actions 01 atoms and molecules from future researches with the 
spcLtroscnpe. It ui.ny even, peihaps, teach us to modify our 
viLwa of the ao Lilltd siinple substances Prout long ago, struck 
by the remaikable fact that nearly all atomic weights are '■imple 
multiples of the atomic weight of hydrogen, Miggestcd that 
hydrogLii mud he the primordial subdance. Prodic's rescaithes 
also naturally fell in with the supposition that the sn-called 
Simple ssUbstauces arc in reality com [tie x, and that thtir con- 
stituents occur separately in the hottu''L regions of the ^olar 
atmosphere Lockjer con-^iders that his researches lei d great 
probability to this view The v^hole subject is one of inten-e 
intcre«^t, and we nny lejoice tbit it is occupying the attentum, 
not only of such men aa Abney, Dewar, Ilaitlcy, Livcing, 
Koscoe and Schuster m our own countiy, but also of many foreign 
obseivers 

When geology so greatly extended our ideas of past time, the 
continued heat uf the sun became a i|uesUon nf greater iiileiest 
than ever irdinholtz: has ^howii that, while adopting the 
ncl'ukr hypothesi>-, we need not assume that iht nebulous 
matter was originally incandcsct iiL , but tliat its prcsint high 
temperature miy be, and probably !•“, mainly due to giavitation 
between its part''. It follows ihit llic potential cneigy of the 
sun IS fir from exhausted, and that with continued shrinking it 
will continue to give out light anrl heat, with little, if any, 
diminution for sevcial millions fjf years. 

Like the sand of the sea, the stars of hcavtn have ever been 
med as effective symbols of numl cr, and the iin]iruvcmcnts m 
our methods of observation have added frc'^h foicc to our original 
impressions We now know that our eaitb is but a fraction of 
one out t)f at least 75,000,000 uorlds. 

But this is not all. In addition to ihe luminous heavenly 
bodies, we cannot doubt that there aie countless others invisible 
to us from Ihcir greater distance, smaller size, 01 fcebltr light ; 
indeed we know that there are many dark lx dies which now 
emit no light or comparatively litilc Tliu<; in the ca<^e of 
Piocyon, the existence of an invisible body i!i proved by the 
movement of the visible star Again I may refer to the curious 
phenomena pretenUd by Algol, a bright star in the head of 
Medusa. This star shines without change for two d.iys and 
thirteen houis , then, in three horns anil a half, dviindlcs from 
a star of the <^econd to one of the fourth mignitude , .ind then, 
m another three and a half heur-, re assumes its original bril- 
liancy. These changes seem certainly to indicatr the presence 
of an opaiiue body, which interLcpts at regular iiiteivaU a part 
of the light emilted by Algol. 

Thus the floor of heaven is not only “thick inlaid with 
palines of bright gold,” but studded .aho with extinct stars, 
once jirobably as hiilliant as r iir own sun, but now dead and 
cold, as Helmholtz tells us that oui ^un itself w’lll be, some 
seventeen millions of yenrb hence. 

The general result of astronomical researches has been tbuB 
eloquently summed up by Pre ctur — “The sidereal system is 
altogether more complicated and mure varied in structure than 
has hitherto been supposed , in ihe tame rcgiou of the stellar 
depths co-exist stars of many orders of real magnitude ; all 
orders of nebulix', gaseous or itellar, planetary, ring formed, 
elliptical, and spiral, exist within the limits of Ihe galaxy ; and 
lastly, the whole f>yitcm is alive w'llh movements, the law 1 of 
which miy one day be recognised, though at present they appear 
too complex to be undent lood,” 

We can, I think, scarcely claim the establishment of the imdii- 
Utory theory of light ns falling williin the lobt h fly years , for 
though Brewster, in his “ Report on Optic*,’’ published in our 
first volume, treats the question as oj-cn, and expresses himself 
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BtiU unconvinced, lie \^aij I believe, ulnust elone in his prefer- I 
ence for the emi^iiion theoiy, The phenomena of interference, 
in fact, Led hardly any — 'if any — room fur doubt, and the subject 
wu Snally bet at rest by Foucault's celcbmled eKperiments in 
1850 According; to the unduLatory theory the velocity of li^^ht 
ouj^ht to be {{renter in air than in water, while if llic emission 
theory were correct the reverse would he the case. The velocity 
of li^ht — ^186,000 miles in a second — hiwever, so great that, 
to determine iLs rate in air, a.'^ compared with that m water, 
might bccm almost hopeless The vel >city in air was, ncverthc- 
lei's, determined by rizeau in 1849, by means of a rapidly 
revjlving wheel In the rollownng year Foucault, by ineani of 
a revolving mirror, de no strated thit the velojily of light ib 
CTflRter in air than iu water — thus completing Llie evidence in 
Favour of the unduktn'-y theory of li^ht 

The idea is now gaming ground, that, as niamtained by 
Clerk -Maxwell, light itself is an eleclro-mignelic di'-turbance, 
the lumiiuferoua ether being the vehicle of bith light nud 
elflctriaty 

Wuruch, as long ago .1^ 1792, bad dearly shown that the three 
pnmary colour? were rcil, green, and violet , but his results 
attracted little notice, and the general view used to be that there 
were seven principal colours — red, orange, yellow, gieen, l>luc, 
indigo, and violet , four of which — namely orange, green, indigo, 
and vi del — weie considered to an e from Tnixtuie'i of the oLlier 
three, Ked, y(.lluw, and blue were therefore called the primary 
cilours, and it was supposed that in order to produce while light 
these three colours mu-.! aluays be present. 

Helmholtz, however, again showed, in 1852, that a colour to our 
unaided eyes identical with while, was produced by coubining 
yellow with indigo At that time yellow vas considered to be a 
simolc colour, and this, therefo e, was regarded as an exception 
to Lne general rule, that a combination of three simple colours is 
required to produce white Again, it was, and indeed still is, the 
general impression that a comuinaiion of blue and yellow makes 
green. This, however, u entirely a mb>Lake Of course we all 
know that yclljw paint and blue paint make green paint , but 
this remits from absorption of light by ihc semi-iraiispareiU •^olid 
particles of tlic pigment'^, and ii not a mcie niixlure nl the colours 
proceeding unaltered fro 11 the yellow and the blue particles 
moreover, as can easily be shown by t«o sheets of coloured paper 
and a piece of window gkiss, blue and ycllo v light, when cjin- 
bined, do not give a trace of green, but if pure would jiroduce 
the eilecl of white Green, iTiercfjie, is after all nut produced 
by a mixture of blue and yellow , On the oLlitr hand Clerk 
Maxwell proved in i860 that yellon could be produced by a 
mixture of reil and green, which put an end to the pretensi >11 of 
yellow to be considered 1 primary element of colour Fiom these 
and other considcraMons it would seem, therefore, that the three 
primary colour. — if such an expressi n be retained — aie red, 
green, and violet. 

The exi(;tciicc of ray'? beyond the violet, though almost 111- 
visihle to our eye-, had long been demonstrated by ihcir chemical 
action. Stokes iii.icver, showed in 1852 lhal their existence 
might be proved in Another manner, fo that there are certain sub- 
stances wtiich, when excited by them, emit light visible to oui 
eyes. To this pliLnomeu^ii he gave the name of fluorescence. 
At the other end of the spectrum Abney has recently succeeded 
111 photographing a large number of lines in the infra-red poi tion, 
the exislence of which was first proved by Sir William 
Ilerschel. 

From the mriiy, and m many cascf the entire absence, of 
reference to blue, in ancient literature, Geiger — adopting and 
extending a su^'gebti m frst thrown out by Mr Gladstone — has 
maintained that, even a^ lecently as the time of Homer, our 
ancestors weie blue blind. Though for my {.xirt I am unable to 
adopt this vicWi it is certainly very remarkable that neither the 
Kigveda, which consists alinO'it entirely of hyinns to heaven, 
nor the ZendaVe ta, tlie Hible of the Farsecs or fire- .1 orsluppers, 
■or the Old Testament, nor the Homeric p'leins, ever allude to 
the Bky as blue. 

On the other hand, from the dm n of poetry, the i]ilcndLiurs of 
the morning and evening skies have excited the admiration of 
mankind. As Rubkln in language almoM as brilliant 
the sky iisclf, the whole heaven, " from the zenith to he horizon, 
becomes^ one molten, mantling sea of colour and fire , every 
Mock bar turns into ma-sy gold, every npplc and wave into un- 
suHled shadowics. crim.oiij and purple, and scarlet, and coloura 
fbr ^ich there are no words in language, and no Ideas m the mind 
—things which can only be conceiv^ while they ore visible; 


the intense hollow blue of the upper sky mcUiug through it bUj 
showing here deep, and pure, and lightness ; there, modulated by 
the filmy, formless body of the Iraasporent vipoui, till it is Lost 
imperceptibly in itx crimson and g dd." 

Unt what is the explanation of these gorgeous colours 7 why li 
the 3ky blue? an^ why are the sunrise and sunset cnmion and 
gold ^ It may be said that the air is blue, but if so how cau 
the cloud X a!»sume Lheir varied tints? Brucke showed that very 
minute imrticles suspended in water ore blue by reflected light, 
'ryndall ha^; taught us that the blue of the sky is due to the tc 
flection of the blue rays by the minute particles fioatmg in the 
atmosphere Now if from the white light of the sun Ino hhu 
rays are thus selected, those which are transmuted w 4 ll bc 
yellow', orange, and red. Where the distance is short the 
muted light w ill appear yellowi>>h. Bui as the sun sinltligto- 
wards the honzin the atmospheric distance increases, and OOhM- 
queiitly the number of the scattering partide>t. Ihey wenJuniii 
succession the violet, the indigo, the blue, and even disturb thft 
priportidiis of green. The transm'tted light under such dr* 
cunistanccs must pass from yellow through orange to red, and 
thus, while we nt noon arc admit ing the deep blue of the oky, 
the same ray^, robh.^d of their blue, are elsewhere lighting up the 
evening sky with nil the glories of sunset i 

Another remarkable triumph of the last half century has bceh 
the discovery of photogr.iphy At the oommeucement of the 
century Wedgwood and Davy observed the effect produced bv 
throwing the images of objects on pa[ier or leather prepir«d 
with nitrate of silver, but no means were known by which such 
images could be fixed This w'as first effected by NlepcOp biU 
hiB processes were open to objections which prevented thcnB 
Trim coming into general u^e, and it was not till 1839 tut 
Dagueire iiivuntcd the process which was justly named tftav 
him Very soon a further imjjruvumcnt was effected by outr 
countryman Talbot lie not only fixed hiB ** Talbotypca oni 
paper — in itself a great c invenlencc — but, by obtaining a 
gative, rendered it possible to take off any number of posib'ya, 
or natural, copies from one original picture \ 

We owe to Wheat^l me the conception that the idea vt 
solidity IS derived from the combination of two pictures of tbi^ 
same object in '.lightly different perspective This he proved iA 
1833 by drawing two outlines of some geometrical figure od* 
other simple object, as they would appear to either eye respoen 
tively, and then pi icing them so that they might be seen, one bjf 
each eye. 'Ihe " stereoscope," thus produced, ha? been grcatljt 
popularised by photography ' 

For 2000 years the art of lighting hod mode bttle if oaf 
progress Unlil the close of the last century, for initance, OUT 
iigliiboiiscs contained mere fire^ of wood or coal, though thtf 
construction had vastly improved ITie Lddystone hgbthouM, 
for instance, was built by Smeaton in 1759 1 hut fur forty yean 
u light conoisted in a row of tallow cai^lei stuck in a how. 
'Ihe Argaiid lamp was the first great improvement, followed oy 
gas, and in 1863 by the clectnc light. 

Ju'.t as light WBs long supfioscd to be due to the cmii^ion oi 
material particles, bo heat was icgarded as a material, though 
ethereal, sub dance, w’hich was added to bodies when their teni' 
perature was raised. 

Davy's celebrated experiment of mellm^ two pieces of ice by 
rubbing them against one another in the exhausted receiver of 
an air-pump had convinced him that the cause of heat was the 
mouon of the invisible particles of bodies, os had been long 
licfore suggested by Newton, Hoyle, and Hooke. Rumford and 
Young also advocated the some view. Nevertiicless, the general 
opinion, even until the middle of the pre*^ent century, was that 
heat was due to the prcBcnce of a subtle Auid known os ** caloric," 
a theory which is now entirely abandoned. 

The determination of the mechanical equivalent of heat is 
mainly due to the researche*; of Mayer and Joule. Mayer, in 
1842, pointed out the mechanical equivalent of beat as a funda- 
mental datum to be determined by expenment T^ing the 
heal produced by the condensation of air as the equivalent of 
the work done In comprefiSing the air, he obtained a numerical 
value of the mechanical equivalent of heat. There wa% how- 
ever, In these cxpenmenls, one weak point. The matter 
operated on did not go tjirongh a cycle of changei* He 
assumed that the production of heat wai the only effect of Ihe 
work done in compreosing the air. Jonle had the merit of being 
the first to meet this poiiuble source of error. He aocertaiiied 
that a weight of I lb. w'ould have to fill 77 ^ feet in order to 
raise the umpcralure of 1 lb. of water by l" Fahi. Him 
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■obscqucntly atlackcd the problem from the other bide, and 
iboTved that If all the heat puHiii^ through a ^team-engine wa^ 
turned into work, for every degree Fahr, added to the tempera- 
ture of a pound of water, enough work could be done to raise a 
weight of 1 lb to a hci^^Ht of 772 feet. The general reKult is 
lint, though we cannot create energy, we may help ourselves to 
any extent from the great storehouse of nature Wind and 
water, the coal-bed and the forest, afford man an inexhaustible 
supply of available energy, 

it used to be Lousidered that there wa<i an absolute break 
between the different states of matter. The continuity of the 
nicous, liquid, aud solid conditions was first dciuonstiated by 
Andrews in 1 862. 

Oxygen and nitrogen have been liquefied independently and 
at the same time by Caillctct and Raoul Pictet CoiJletet also 
■ueceeded m liquefying air, and soon oTterwards hydrogen wa.s 
liquefied by Fictet under a pressure of 650 atmospheres, and a 
cold of 170° Cent below zero It even became partly soiidihed, 
and he assures us that it fell on the lloor with “ ihc shrill noise 
of metallic hail ” Thus then it was shown experimentally that 
there tire no such things as ab'iolately permanent gases 

The kinetic theory of gases, now generally accepted, refers 
the elasticity of gases to a motion of translation uf their mole- 
cules, and we are assured that m the case of liydrogt^n at a 
temperature of 6u° Pahr, they move at an average rate of 6225 
feet in a second , while as regards their size, Loscbmidt, who 
has MHce been confirmed by btoney and Sir W, Ihomson, 
alcuUles that each is at most I '50000000th of an inch in 
diameter 

We cannot, it would seem at jTresent, hope for any InLrea^e of 
our knowledge of ntuins by any improvement in the microvcope. 
With our present instrument 4 we can perceive hues ruled on glass 
of 1 90,000th of an inch apart But, owing to the propcrti-s of 
light itself, the fringes due to interference begin to jiroduce 
confusion at distances of 1-74,000. It would seem then that, 
owing to the iibysical characters of light, we can, as Soiby has 
]KiiiUed out, ■^caicely hope fur any great improvement so fai as 
the mere visibility of stnicLuic is concerned, though in other 
respects no doubt much may be hoped for At the same time, 
Dallinger and Royst ui I'lgolt have shoisn that, so far a-, the mere 
presence of simple objects concemed, bodies nf even smaller 
dimensions can lie |)eiccived, 

Sorby is of opini m that in a length of 1-80, 000th of an inch 
there would probably be from 500 to 2000 molecules— 500, for 
instance, m albutueii and 2000 m water F,vcn, then, if we C'juld 
construct microscopci far mqre powerful than any we n jw possess, 
they would not ciialde us to obtain by direct vision any idea of 
the ultimate mol ciilcs of matter. Sorby calculates that the 
smallc-i sphere of oiganic matter which could be clearly defined 
with our most powerful microscopes would contain many 
miUiona of molecules of alljumen and water, and it follows 
that there may be an almost infinite number uf stniclural charac- 
ton in organic tissues, which we can at present foresee no mode 
of examining 

Electricity m the year 1831 maybe con^dered to have just 
been ripe for its adaptation to practical purposes , it was but a 
few years previously, in 1819, Oersted had discovered the 
deilective action of the current on the magnetic needle, that 
Ampere had laid the foundation of electro -dynamics, that 
Schweizzer had devised the electric coil or multiplier, and that 
Sturgeon had constructed the first electro-magnet It was m 
1831 that Faraday, the prince of pure expert men lab sts, an- 
nouQced his discoveries of voltaic induction and magneto- 
electncity, which with the other three discoveries constitute the 
principles of nearly all the telegraph ioatruments now in use i 
and in 1834 our knowledge of the nature of the electric current 
had been much advanced by the interesting experiment of Sir 
CharLea Whealstjne, proving the velocity of the current in a 
melalhc conductoi to approach that of the wave of light. 

Practical applicatinna of these ducovenes were not long in 
coming to the fore, and the first telegraph line on the Great 
Wcatem RaUway from Paddington West Drayton was set 
up in 183B In Amenca Morse is said to have commenced 
to develop hla recordinj instrument between the years 1832 
and 1837. 

In 1851, submarine telemnby became an accomplished fact 
through the snccessful cstabllsnment of telegraphic communica- 
tion between Dover and Calais. Submarine Unes followed in 
npid succession, croauiig the EngUih Channel and the German 
Own^ threading their way throngh the Mediteirancto^ Black 


and Red Seas, until m i 366 , after Luo abjrtivc attempt*] 
telegraphic communication aa-i iiucccssfully cslabliahed between 
the Old and New Worlds, beneath the Atlantic Ocean. 

Duplex and quadruplex telegraphy, une of the most staking 
achievements of modem telegraphy, the rciult of the labours or 
‘several inventors, should not he passe 1 over m bilencc. It not 
only serves for the simultaiicaui communieation of Lclegrap^c 
intelligence in both directiuii'i, but render^ u possible lor four 
instruments to be worked irrespectively of one auuiher, through 
one and the same m ire coiiiiecLing to distant pUcLS 

Another more recent and pci haps still more wonderful 
achieve ment in modern telegraphy is the iiiventuu of the 
telephone and microphone, by means of which the human voice 
is IransmiLicd through the clcctnc conductor, by mechanism that 
imposes through its extreme simplicity. In thi'i coiiiieclion the 
names of Reiss, Graham Bell, Edison, and Hughes arc those 
chiefly deserving to he recorded 

By the electric Iraiiami'-sion of power, we may hope some day 
to utilise at a distance such iiaturil souices uf energy as the Falls 
of Ni.igara, and to work our cranes, lifts, and machinery of 
every descnpLion by means of sjuicCb uf power arranged at con- 
venient ccntre^i To these applications the brothers Siemens 
have more recently added the propuhion of trains by currents 
passing through the rails, the fusion in cousulei able quantUies of 
highly rLfractory substances, and the use of electric centres of 
light in horticulture as proposed by Werner and William Siemens 
By ail essential impiovemoul by I'aure uf the Plante Secondary 
Bfl'lcry, tiic jirobleiu of itonng electrical energy ajipeart. to 
have received a practical solution, the real importance of which 
IS clearly proved by Sir W, Thomson'^ recent investigation ol 
the subject 

It ^^ould be difficult to assign the limits to Inch this develop- 
ment of electrical energy may not he iLndereU serviceable for 
thepurpoisCb uf man, 

As regards Mathematics 1 ha\e ftll that it would be impossible 
for me, even with the kindest help, to wiile anything myself. 
Mr bpotliswoodc, however, has been so good as lu supply me 
wifh the follow iiig meunorandum, 

In a complete survey of the progress of science during the half- 
century which has iiUerveiied between our first and our present 
meeting, the jjart played by inatheinLitics would form no insig- 
nificant feature To those indeed viho aie outside lU eiichantra 
circle it IS diffituU to realise the intense mtcUeclual energy W'hich 
actuates Us devotee^, or the wide expanse over which that energy 
range*!. 

In the extension of lualhematics it lias liippened more than 
once (hat laws have been eslabh-ihed so simpR in form, and so 
obvious in their neces^lty, as scarcely to require proof, And yet 
Iheir apphcatiuii is often of the highest importance in checkmg 
conclusions which have been drawn from other cunsideratioua, 
as well as in leading to conclusions which, without their aid, 
might have been difficult of attainment The same thing has 
occurred also in physics , and notably in the rccogniuon of whit 
hixs been termed the “Law of the Conseivation of Energy." 

Ener^ has been defined to be " 'Ihc caiiacity, or power, oi 
any body, or gystem of bodies, when in a given coinUtion, to do 
a measurable quant it y of work " Such work may cither change 
the condition of the bodies in question, or it may affect other 
bodies ; but in eitlur case energy is exjiended by the agent upon 
the recipient in performance of the work The Uw then states 
that the total amount dfciergy in the agents and recipients taken 
together remains unaltered by the chingia iiiquestim. 

Now the pnnciple on W'hich the law depends is this "that 
every kind of change among the bodies may be expresacd nu- 
merically in one standard uiut of change/' viz , work done, m 
such wi'-e that the result of the passage of any system from one 
condition to another may be calciiKited by mere additions and 
subtractions, even when we do not know how the change came 
about. 

The history of a discovery, or invention, so simple at firtt 
sight, IS often found to be more complicated the more thoroughly 
It IS examined, lliat which at first seems to have been due to 
a single mind proves to have been the result of the succetaive 
action of many minds Attempts more or less succeiisFul in the 
' direction are frequently traced out , and even unsuccessiul 
efforti may not have been without influence on minds turned 
towards the same object Lastly also, germbof thought, ongin- 
^Jly not fully understood, b imelimes prove in the end to have 
been the first stages of growth towards ultimate fruit. The 
history of the law of the conservation of energy forjns no 
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exception to thu order of events. There are those who discern 
even in the writings of Newton expresbions which bhow that 
he was in poaiiession of lome ideas whichi if followed out m a 
direct line of thought, would lead to those now entertained on 
the subjects of energy and of work Hut however this may be, 
and wboaoever might l>c reckoned among the earlier contributors 
to the general subject of energy, and to the establishment of its 
lawf, it IS certain that within the period of which I am now 
Bjicaking, the names of Sigain, Clausius, Helmholtz, Mayer, 
and Colding, on the Continent, and those of Grove, Joule, 
Rankine, and Thomson, in this countrj', will always be associated 
\Mth this great work. 

Prof Frankland has been so good as to draw up fur me the 
following account of the progress of Chemistry during the last 
half-century 

Most of the elements had been discovered before 1S30, the 
majority of the rarer elcmcius Mnce the beginning of the century 
ill addition to these the following five lia\e been discovered, 
tlireeof them by Mnsander, viz —lanthanum m 1839, dulymmm 
111 1842, and erbium in 1843 Ruthenium was discovered by 
Claus in 1843, and niobium by Rose in 1844. bpectram analy- 
sis has added five to the list, viz — CEesiiiui and rubidium, which 
were discuveied liy llun^en and Kirchhnff in i860 , thallium, by 
Crookes in 1861 , indium, by Kcich and UitliiLr m 1863, and 
gallium, by Lecoq de lloisbaudran in 1875. 

In organic themistry the views mo^t Kcneially held about the 
3 ear 1830 were expressed in the radical thetiry of I’erzehus 
This theory, which waa hrst sidled in Us clcclrci chemical and 
dualislic form by its aulhoi 111 1817, leceived a further develop- 
ment at his hands in 1834 after the discovery of the benzoyl- 
radical by Licbig and Wohler, In the same yiar (1834), how- 
ever, a discovery was made by Dumas, which was de>>lined 
profoundly to luodify the eleciru-cbcinical ] ortion of the theory, 
and even to overthrow the form of it put forth by Herzelius 
Dumas showed that an clectiO'negaiive element, such as chlorine, 
might replace, atom for atom, an electin-j ositive element like 
hydrogen, m some cases wilhout much alleraiiuii in the character 
of the coLupound Ihis law of substitution has fuimcd a neces- 
sary portion of cvciy chcmiLal theory which has been pioposcd 
since Us discnvciy, and Us importance has incicased with the 
progress of the science. 

Chemi ts have been engaged in determining, by means nf de- 
conipo^ilion^, the molecular aichileLiuie, or tvftslKufion it is 
called, of various compounds, natural and artificial, nnd 111 veri- 
fying by synthesis the coneciiiess uf the views thus arrived at 

It was long supposed that an impass ible bairiei existed between 
inorganic and org mic substances that the chemist could make 
the former in his laboratory, while the latter could only be 
produced in the living bodies of animalh or plants, — requiring for 
their construction not only chemical attractions, but a supposed 
" vital force." It was not until 1828 that Wohlei broke down 
this barrier by the synthetic production of uiea, and since his 
time Ibis branch of scitiice in the hands of Hofmaun has made 
great strides 

In connection with the recUhcation of the atomic weights it 
may be meution^ that a ro called natural system of the elements 
hoa betn introduced by MeadelejcfT (1869), in which the pro- 
perties of the elements appear as a periodic function of ihcir 
atomic weights. By the aid of this system it has been possible 
to predict the properties and aloiuic weights of undiscovered 
elements, and m the case of known elements to determine many 
atomic w eights which had not been fixed by any of the usual 
methods. Several of these jircdictions have been verified in a 
remarkable manner. A periodicity in the atomic weights of 
elements belonging to the same class had been pointed out ^ 
Newlands about four years before the publication of Mendclejefra 
memoir 

In Mechanical Science the progress has not been less remark- 
able than ID other branches Indeed to the improvements in 
mechanics we owe no siiiall part of our advance in practical 
civilisation, and of the increase of our national prosperity during 
the last fifty years. 

This immeaso development of mecliauical Lcicncc has been to 
a great extent a consaqucnce of the uew processes which have 
been adopted 111 the manufacture of iron, for the following data 
with reference to which I am indebted to Captain Douglas 
Gallon. About 1830, Neilson introduced the Hot Blast in the 
unelunj of iron. At first a temperature of 600" or 700” Fahren- 
heit was obtained, but Cow per subEcquentlv applied Siemens' 
regeneralive furnace for heating the blast, chicAy by means of 


fumes from the black furnace, which were formerly wasted ; and 
the temperature now pmctic^ly in use is os much as 1406° or 
even more ' the rc!>ult is a very great economy of fuel and an 
increase of the output 

Bessemer, by his brilliant discovery, which he first brought 
before the British Association at Cheltenham in 1856, showed 
that Iron and Steel could be produced by forcing currents oI 
atmospheric air through fluid pig metaL thus avoiding for the 
first lime the intermediate process of puddling iron, and 
converting it by cementation into steel. '1 hese changes, by 
w'hich steel can be produced direct from the blast furnace 
instead of by the more cumbersome processes formerly in use, 
have been followed by improvements m manipulation of the 
metal 

'I he inventions of Cort and others were known long before 
1830, but we were then <iiil] without the most powerful tool in 
the hand^i of the practical metallurgist, viz , Nasmyth's steam 
hammer 

Steel can be produced as cheaply as iron was formerly , and 
Its substitution for iron as railway material and in shipbuilding, 
has resulkd in increased safety in railway travelling, as wellaa 
in economy, from its vnsUy greater durability 

The introductiun of iron, ha*-, moreover, hod a vast inHuence 
on ihe works of both the civil and milit.iry engineer Before 
1830, Telford had constructed an iron suspension Lmiqukc-road 
budge of 560 feet over the Menni Straits ; but this bridge was 
not adapted to the heavyweights of locomotive engines At the 
present time, wiih steel at his command, Mi Fow ler is engaged 
in carrying out the design for a railway bridge over the Forth, of 
two spans of 1700 feet cnch , that is to say, of nearly one-third 
of a mile in length 

But It IS m railroads, steamers, and the electric telegraph, 
that the progress of Dicchanical science has most >^trikingly 
contributed to the welfare of man To the latter I have alicady 
referred 

As regards railways, the Stockton and Darlington Railway wu 
opened in 1825, but the Liverpool and Manchester Railway, 
perhaps the first truly passenger hue, dates from 1 830, while the 
present mileage of railways is over 200, eex) niiles, costing nearly 
4, 000, 000, coo/ sterling It was not until 1838 that the and 
Cnaf IVis/ern first steamed across the Atlantic 'I he steamer, 
in fact, IS an excellent epitome of the progress of the half- 
century , the paddle has been superseded by the screw , the 
Compound has ri placed the simple engine , wood has given 
place to iron, and iron in its turn to steel Ihe saving m dead 
weight, by Ihii improvement alone, is from lo to 16 per cent, 
The vpeed has been increased from 9 knots to 15, or even more. 
Lastly, the steam pressure has been mcrcastd from less than 5 
Ib'^. to 70 lbs, per square inch, while the consumption of cool has 
been brought down from 5 or 6 lbs per horse-power to less than 
2. It IS a reu ark able fact that not only is our Biiti^h shipping 
rapidly on the increa<ir, but it la increasing relatively to that of 
the rest of the world. In i860 our tonnage was 5,700,000 
against 7,200,coo , while it may now be placed as 8,500,000 
against 8,200,000, so that cousiderably more than half the 
%^ole shipping of the world belongs to this country 

If I say little with reference to Economic Science and Statis- 
Uc», it 18 because time, not materials, are wanting. 

I scarcely think that m the present st.Ue of the question I can 
be accused of wandering into politics if 1 observe that the esta- 
blishment of the doctrine of free trade as a scientific truth falls 
withm the period under review 

In Education some progress has been made towards a more 
rational system, VVhen I waa at a public school, neither science, 
modern lanraages, nor anthmetic formed any jiart of the school 
system. Tins is now happily changed. Much, however, 
remains to be done. Too little tunc is still devoted to French and 
German, and it is much to be regretted that even m ^ome of our 
best schools they are taught as dead language^:, Lastly, with few 
exceptions, only one or two hours on an average are devoted to 
science. We have, I am sure, none of us any desire to exclude, 
or discourage, literature What we ask is that, say, six hours 
a week each should be devoted lo mathematics, modem lan- 
guages, and science, an arrangement which would still leave 
tw entv hours for Latin and Greek, I admit the difficulties which 
schoolmasters have to contend with ; nevertheless, when we con- 
sider what science has done and is doing for us, we cannot but 
consider that our present system of education is, in the words of 
the Duke of Devonshire's Commission, little less than a national 
misfortune. 
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In Anlcultiire the chants which have occurred in the period 
since 1831 have been irnmense The last half century hai wit 
neased the Introductnn oF the modem bvatem of subsoil drainara 
founded on the experiments of Smith or Dcanston. The thrash- 
ing and dnlhng macJiines were the most advanced forms of 
machinery m use in 1831, Since then there have been intro- 
duced the steam-plou)(h , the mowing-machine , the reaping- 
machine, which not only cuts the corn but binds it into sheaves , 
while the steam-engine thrashe>i out (he gram and huildb the 
neks. Science has thu^ greatly reduced the actual of labour, 
and yet it has lnc^ea‘^cd the wages of the labouicr 

It was to the Bntish Associnliun, at Glasgow in 184I1 that 
Baron Liebig first communicited his work ** On the Application of 
Chemistry to Vegetable Physiology," while we haveaUo from time 
to time received accounts of the per-evenng and imp irtant ex- 
periments which Mr Lawe=:, with the assistance of Dr Gilbert, has 
now carried on for more than forty years at Kothamsted, and 
which have given so great an impulse to agriculture by directing 
attention to the principles of cropping, and by leading to the 
more philosophical application of manures 

I feel that 1 1 quitting Section K s > soon, I owe an apology to 
our felloiv-wnrliers in that branch of science, Init i doubt not 
that my shortcoming-, will be more than made up for by the 
address of their excellent PrCiideiit, Mr Grant Duff, whose 
appointment to the governorship of Madras, while OLLasionmg 
so sad a loss to his friends, will unquesiionably prove a great 
advantage to India, and materially conduce to the progress of 
science in that couniry 

Moreover, Kcveral other subjects of much impirtancc, which 
might have been referred to in connection with these latter 
Sections, I have already dealt with under their more purely 
scientific aspect. 

Indeed, one very m irked fca'ure in modern discoveiyis the 
manner in which di'.tinct branchc-i of science have thrown, and 
are throwing, light on one another Thus the study of geo- 
graphical distribution of living beings, to llie knowledge of 
which our late general secretary, Mr Sclatcr, has .so greatly 
contributed, has done much to illus'rate ancient geogiapliy 
T^e existence of high mrtliern forms in ihe Pyrenees ami Aljjs 
points to the existence of a period of cold when Arctic ‘-jiecics 
occupied the whole of habitable Europe Wallace's line — as it 
has ^en justly named after that distinguished imlurahsl— points 
to the very ancient sepiration bemcen the Malayan and 
Australian regions , and the study of corals hab thrown light 
npon the nature and significance of atoll-, and barrier-reefs. 

In hludying the antiquity of ni.an, the nrchivolngist has to 
invoke the aid of the chemist, the geologist, the physicist and 
the mathefnnticinn. The recent progress in astronomy is greatly 
due to physics and chemistry In gcnligy the composition of 
rocks IS a question of chemi*-try , th:: detcmriination of the 
boundaries of the different formations falls within the limits of 
geography , while pahcontology is the biol tgy of the past. 

And now I must conclude I fear I ought to apologi<.c to you 
for keeping you so long, but still more strong’ y do I wi^h to 
express my regret that there arc almost innumerable researches 
of great interest and importance which fall w ithiii the last fifty 
years (many even among those with which our A**sncra(i'>n has 
been connected) to\^hich 1 have found it impus*^ible to refer 
Such for instance arc, in biology alone, Owen"', memorable report 
on the homologies of the vertebrate skeleton, Carpenter’s 
labonous rcseardies on the microscopic structure of shells, the 
reports on marine zoology by Allman, Forbes, Jeffreys, Spence 
Bate, Norman, and others ; on Kent’s Cavein by Peiigelly ; those 
by Duncan on corals. Woodward on cru-tacrx, Carnithers, 
Williamson, and others on fossil botany, and mmy more. 
Indeed no one who his not had occasion to study the progress 
of science throughout its various departments can have any idea 
how enormous — how unprecedented — the advance hi', been. 

Tliough it is diffinilt, indeed impossible, to measure exactly 
the extent of the influence exercised by this Association, no one 
can doubt that it has been very considerable. For my own part, 
I must acknowledge with graiilude how mncli the interest of my 
life has been enhanced by the itimului of our meetings, by the 
lectures and memoirs to which I have had the ndvanti^ of 
listening, and above all, by the many friendships which 1 owe 
to this Association 

Summing up the principal results which have been attained 


correlation of physical force, and the conservation of energy, 
spectrum analysis and its application to celestial physics, the 
higher algebra and the modern gLomLcry , Listly, the innumer- 
able applications of science to jiractiLal life — as, for instance, in 
photography, the locumotivc engine, the eNctric telegraph, the 
spectroscope, and most recently ihe electric light and the 
telephone. 

To science, again, wc owe the idea of jirogresis The ancients, 
says Bagehot, bad no conception of pi ogress , they did not so 
much as reject the idea , they did not even entenam i(," It is 
not, I think, now going loo far to say that the true test of the 
civilisation of a nation must be measured liy its progress in 
science It i!i often said, however, that great and unexpected 
as the recent discoveries have been, there arc certain ultimate 
problems which must ever remain unsolved her iny part I 
would prefer to abstain from laying d jwn any such limitations. 
When Park asked the Arabs what became nf the sun at night, and 
whether the sun Mas alwiys the same, or new each day, they replied 
that such ii question vs.as childish, and entirely beyond the reach of 
human investigation I have already mentioned that, even as lately 
as 1H42, so high an authority as Comte Licat' d as obviously impos- 
sible and hopeless any attcinpL to rleierniine the chemical composi 
tioii of the heivenly b idies Doubtless there arc (luestionfi, the 
fiulution of which u c do not as yel see oui w ay even to attempt , 
nevertheless the experience of the past warns u. not to limit the 
possibilities of the future 

But houever this may be, Llioii:;h the progress made has been 
so rapid, and thon gh no similar pen id in the world's history has 
been nearly so prolific td grea^ results, yet, on the other hind, 
the prospects of the future were never more encouraging, We 
mu-L not, indeed, shut our eyca to the possibility of failure , the 
temptation to military ambition ; the tendency to over-inter 
fereiice by the State , the spirit of anarchy and socialism , these 
and other dements of danger may mar the fair prospects of the 
future That they will succeeii, however, in doing so, I cannot 
behove I cannot but feel cnnfideiit hope that fifty years hence, 
when perhaps the city of York uiiy renew ils hospitable 
invitation, niy success ir in this chiir — mjic competent, 1 trust, 

I than 1 have been to do jushco to so grand a theme — ^will 
hive to record a series of di-covencs even more unex|>ectcd and 
mjrc brilliant thin those whidi T hive, I Tear so imperfectly, 

' attempted to bung bsfoic yon tins evening For one great 
, les-on which science teaches is, how little «e yet know, and 
how much ne ha\c siiLl to leaui 
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On the Grerti/fh vf the Atomn Theory 

1 1 has been thought dcbinhlc Ihat on the occasion of this half- 
centenary celebration of the fouii lalioii of this great Association, 
some notice should be presented to the mcmjicp. of u hat has 
liccn doing m the ret-pective branches of science during the penod 
of our activity , and I have, accordingly, traced out for your 
consideration a very iiupcrfccl sketdi of the thconcT windi guided 
chemicil inquiry at the beginning of th.it period, and nf the lead- 
ing changes which have been wrought in them by fifty years' 
work. 

There is perhaps hardly any bianch of science which dunng 
the last fifty years has made such gieat and steady progress as 
chemistry Let any one compare recent diclinnaiies of the 
science (including the bulky suppIcmentR, which contain a record 
of the chief discovenesi made while the body of the work was 
being compiled) with a treatise of chemistry fifty years old 
Let him conpare a pubhshcil record of one ycar'n progress of 
the science fifty years ago with one of modern date Let him 
compare, as far as may be possible, the number of men who 
formerly devoted their whole lime and cneigy to the advance- 
ment of chemistry, or who were engaged in industrial pursuits 
involving a knowledge of the science, with the corresponding 
number nowadays. Let him count up the services w'hich 
chemiBtry had rendered to common life at the commencement of 
the epoch with those which it has now to show. 

T- — • 1.A wn.1l cAB m It fwol I nmi B AwlylannAa aT inAnAnoillfT 


ammuiation of facts) the theoiy of evolution, the antiquity of gr^th' But if he be a reflecting man, he will not be sntiaficS 
man. and the far greater antiquity of the world itself ; the with wondering at results : he wUl endeavour to trace them to 
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tliitf caaititp and la dkcover the gukline principles which have 
hrou^t them about ; he will tiy to derive, from a knowledge of 
tfaoTC guiding prmciplen, a perception of the means by which 
boch progresi can bcbt be continued and extended — how it can 
be moat eflectively directed to the benefit of hih fellow- men 

It ia on this aspect of the question that I propose lo address 
you to'day. 

The process of scientific invebtigalioii includes a great variety 
of operations, which may be considered under three headings, 
mental, bcnaual, and physical. Wc think, we observe, and ue 
work with our hands. Tn planning a new experiment we call to 
mind what ih known of the phenomena in question, and form an 
opinion oa to what is likely to happen under conditions somewhat 
different from tho^c which existed m previous expenments We 
regulate by careful observations the necessary manual operations, 
BO as to obtain with accuracy ihe ilesiied conditions for the new 
experiment, and wc observe attentively the changes which take 
place in the course of that experiment The rc ult of such ob- 
gcrvHtions is someiimes iii accmdance uith uiir anticipalmn, but 
very frequently at variance with it If it accords with our 
anticipation, we put on record the extension which it has given 
to the application of the general theory on which that autieipalion 
was founded But if the result is not what we exiiLcted, we 
carefully and critKally revise the reasoning which had led us lo 
expect a particular result, and often lepeat the same experiment 
wilh greater care, or some mudi heal ion of it 

Materials for a new theory are gaiiicfl when logically faultless 
reasoning, checked by accurate observations, have led to results 
which couM not have been foreseen by the aid of any prtvv.us 
theory. When a theory has ihuB gaini^ a footing m science, it 
server a« a guide in further work It guides us m arra' ging 
known facts It guides us to the discovery of new fnets Some 
limes it does the e things for a short tune only, and is tbrnsuper- 
seded by some more general ihcory derived from a wider and 
more comprehensive view uf the facis 

There is, perhaps, nowhere so severe and rigorous a lest of the 
truth of an idea as that which is nifoided by ilis u c in any accurate 
department of experimental science , ,iiid it is worth while, on 
philoisophical grounds, to considei briefly the conditions of 
growth of the chief chemical thei nes which have withstood this 
ordeal and proved ihcmstlvcs lo lie liiislw irihy guides in experi- 
mental science 

Now OR far as I know them, the general thcciics whicli have 
played the chief pirt in the development of chemistry are mere 
condensed '‘talcnicnts of fact 

Every thoughtful man of science h.is doulitlcss indulged in 
speculdlinns to find the cause of facts which aie as yet unexplained , 
bos imagined some fundauicntal condition or propcity of matter 
which might cau^e it to produce eilccts '-uch ns are witnessed It 
is to be Imped that the time may l>e fir distant when men of 
Kicnce will confiue their thoughts within the range of ideas which 
are proved to he fine But it is uio'nt im] oitant that they should 
not confuse such hypotheiical si cculatiniis with Iheoiies v^hich 
have received cxpeiimentnl lerihcation, and that while employ 
ing any theory they should not lobe sight of the limits w iihin 
which it has been proved to be correct, beyond uhich it can only 
be used as an hypothesi'' 

The foundatmn of the science of chemistry was laid by the 
dltcovery of chemical dements, iho^c distinct varieties of 
matter which v^e can neither produce nor destroy Chemical 
science treats of those changes nf properly m matter which can 
be represcnied as fine lo changes of combination of clcmcntaiy 
■tomi It knows nothing of the pro luction or destruction of 
those elementary atoms, S[iccul.itiriis respecting iheir ultimate 
form or Btructure will have found a place in the science as soon 
■I Buch speeulations have helped arrange (he facts which are 
koown, and to ui'^cover new chemical facts. 

At I he commencement of our epoch chemists b.ul classified 
dements according to their electro-chemical propcrtie" Chemical 
Biialyiis had cstiliHshed the fact that a good many compounds 
could be represented as comi-ting of elementary atoms of two 
kinds combined in small number Thus carbonic oxide and 
carbonic acid had been found to posyess respectively a com- 
position which could be represented (adopting our present atomic 
wmhols) by the formuls CO and COj, water by the formnla 
H|0, marsh gas 0114 , oleRant gas CHj. The oxides and acids 
of mtrogen were representefi hy rurmnfse coire-ponding emplii- 
nllj to those which we now adopt So also ammonia and 
hydna chloride had their present fonriulse Sulphurous and 
lulphurfc acid hod the renprctlve formuls SO| and SO, Phos- 


phorus and phbxphorlc acid hod the formuls and IjOb, 
Baryta and the oxides of iron hacf the formuls BaO, FeO, 
Fe,0, 

Such primary compounds were claR^ified upon the same prin- 
ciple which beivcd for the cla Bihcation of the elementi tnem- 
selve<>, into electro poviUve or basvlous and electro-negative or 
chlorous compounds, and the smallest quantity uf each of them, 
which cniisistcnily with nil atomic rcpresentatiun of the results of 
analysis, vas deemed capable of existing, was called an atom of 
that compound , 

Very simple compounds posae^sed of prominent choractenstiCB 
and distinct reactions had first been isolated and identified, 
they were found to contain Lheir con^tduent elements in propor- 
tions ea><ily recognisable os multiples of atomic weights. But 
such simple coiupound-t are rare exceptions among mineral and 
organic urntti ab, and if the atomic tlienry could have gone no 
fnriher than to guide iis to an understanding of these few simple 
compound^, it must soon have given place to tome more fimda- 
meutal conception It is moreover worihy of notice that in this 
Its mt»st elemental y form the atomic theory wns not Ihe only con- 
ceivable mterpietalion of the proportions uf combination beU ecu 
elemento. Tlio^'C proportions could be as consistently tepre- 
Bentctl ))y fractions as hy integral multiples Tims, instead of 
representing caiboiiic r.cid as cuitaining twice as much oxygen as 
IS cnntaincil 111 caiboiiic oxide, we might have represented it as 
ciintaiiiing the same (luanlity of oxygen combined with half as 
much carbun, and U ing for tlic mninciit atomic iymiiols for a 
linn atum c Lhroiy, wc miglit have wri'ten caihunic acid thus 

p 

- O Oi vve iiiiglil represent them both by percentage numbers 
2 

It vvts so Mm] Ic and natural to adopt the atomic hypothesis, 
and to represent coinpouiuN as built up of atom®, that chemists 
seem to hive paid lilllc attention (o any other mode of repre 
veili ng ihc propoi lions of comVtinalion They assumed that the 
variable propoilioiis of element^, which were ohseivcd in com- 
pounds, weietiuc to the various numbers of elementary atomK 
respeiiivily aggicgalcti together in cacli compounil They per- 
ceived that the ixistencc of elementary aloins involved the 
existence of t-jiiiiioiind atoms, or molecules, as we now call 
them’ anil accoidmgly they represented each known compound 
of tw o eUnu nts by a molecular fiumula as -implc ns possible, 
coiiMsienily with the mcw of it^ atuniic constilut on. Many uf 
these molecules, sucli as those ol the acid*!, were fourd to be 
capable of combining with otheis of iTu other class, forming 
salts, and these combii atlotis were found to take place in pro- 
ponions cone poivling to the weights of the respective molecule'*, 
or to very simple* mullip’es of those weights and the secoudary 
compimndh or salts thus formed combined (\f at all) m propor- 
tions corresponding to simple multiples of thrir molecular 
wei!jhls The dualistic representation of the con^itulicn of 
suits seived to represent the results of their analysis con'-lstently 
with the atomic theory, and a vast namber of fundamental facts 
were collected and arranged by the aid r f the dualihlic theory of 
combination 

The actual numbers obtained by analy-ia of any particular 
compound exhibiteil ‘'ometimes a very near approximation to 
tho e required hy an atomatic formula of its composition, Some- 
times ihey differed con^derably from tho c lequued by theory ; 
but it was always found that the more pure m substance and 
tile more accurate the analytical opeiLitiuns, the more nearly 
did the result agree with some atomic formula of the 
substance 

The c( mpound atoms were units which had grown out of the, 
atomic theory Each of ihrm was the smallest quantity of a 
compound, which tcunsi-^tcntly with the results of analysis) could 
he represented as built dualistically of its constituent atomo. 

Chemical combination was viewed as a process of juxtaposi- 
tion, of simple or compound aton s, little account being taken of 
the disturbance of the previous arrar^ement of those compound 
atoms It was when a cnn*«titntlon, similar to that attributed to 
aalts, was imagined for other compounds nut saline in their cha- 
racter, th^ t the dualistic theory broke down. Thus chlorocar- 
bomc acid was represented as a compound of carbonic acid with 
carbonic chloride, and wax accordingly det<ignated as carbonate of 
carbonic chinrlde, w hile the formula was mode to eoi tain the 
formulx of (hose bodies Chloro ulphuric acid and chlorochroiAic 
acid were in like manner reprcBented as compounds of sulphuric 
and chromic acid respectively with Imaginary hexachlorklest 

Careful investigations of tne reactions in which chlorocarbonic 
acid takes part showed, however, that in each of them it bebAvefl 
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u n compound containing onlj two aComi of chlorine. It was 
found that the commonest and beat- known carbonates and 
jkulfifaates have a fundamentally j^imilar constitution Thus pot- 
aaeic carbonate may be represented ai a compound in which the 
two atomi of chlonne in phosgene are replaced by two atoms of 
the radical O K ; and oil of vitriul, as a compound of tw'o atoms 
of hydroxy] with the same group, S 0 |, which In chlorosulphuric 
acid Is combined with two atoms of chlorine Chlorochromic 
acid has not been examined to as great an extent as the above 
compouncb, but all we Is now of it points clear I v to Us having 
molecular conhtitution similar to that of chloiosulpnuric acid, vir 
Cla Cr O,, for not only do their vapour ilemiities agree, 1 ut the 
chromates m thur cnnstitulion and crystalline forms exhibit a 
clear analogy to the sulphates. 

Moreover, the simpler molecular forinul.e, which a fuller 
knowledge of tlicir chemiLol behaviour suggested For ihc-e bodic^-, 
w'ere found in all cases to agree with the \olume belonging to 
the molecule of every pure substance known in the <^tatc of 
vapour 

A difficulty of annllicr kind had been foreseen by the great 
founder of the duali^tic system, and it was by the investigations m 
organic chemf^try that it ai-sumcd serious proportinns 

Carbon ciimpuunds wtre discovered poshc^sing definite and 
specific properties, Lind presenting the characteristics of pure 
suljstnnces, but of which the rcultsof analysis did not agree with 
any simple jnoportion between the numbers nf their ennsutuent 
atoms Their empirical composition could not be decided by 
Ihe aid of the so-cnlJed law of midliple propc rtions, for two or 
more atomic forniul.^ required percentages of the constituents 
dilTering so little from one another that analysis could not decide 
which was the true one. 

In Older to select the true molecular formulrx: of such complex 
tubslaiiceb frum among ibosc which approached mo<;l neaily to 
the results of ultimate analysis, and to determine with certainty 
their empirical composition, it was necessary to find other methods 
for the detei mination of molecular weights It was neces'-ary to 
study the various properties nf compi uuds of known cnniposinon, 
and of others which could be prepared in a state of purity , to 
determine the vapour densities and rites of diffusion of those 
which could be obtained in the gaseous state without dccompo- 
Hition , to dcttmiinc boiling points and mehing points; locx.\mine 
crystalline forma of pure comtioiinds and of mixtures , to deter- 
mine colubililies and densities of solids and of liquids , but above 
all It w a.s necessary to collect fuller and more accurate know- 
ledge of the chemical changes which take place in the mutual 
reaction of mnleculcH 

A vast amount of accuiale and careful work of these kinds has 
been done, ami has been subjected to rigid and often hostile 
icnitiny during tht various slcjiii of ila progress We now know 
that compeund atoms, or mofcciilcs as we call them, which can 
be identified by their geonicti ical, mechanical, and other pro- 
perties, are the same as the compound atoms indicated by the 
most comprehensive chemical evidences of composition and 
reaction's. The molecular conslilution of matter was predicted 
implicitly by the at' mic theory of the const itution of the 
elements; and, wheicvei the physical pr«»perLies of the mole- 
cules are such os afford any basis for the determination of iheir 
relative weights, such results agree with those derived from 
purely chemical considcrntiona guided by the atomic theory. 

Our Knowledge of molecules is as yet in its infancy, Kven 
among the commonest elements and compounds we Know the 
molecular weights of very few, but what we do know of them 
proves that the idea of compound atoms invented by chemists to 
explain the elementary facts uf chemical action Is, as fir as it 
goes, a true reprencntalion of what exists in nature 

Many of the molecules thus proved to exist were the same as 
tho<!e suggested under the dualislic system , but many were 
proved, by the more accurate and extensive Knowledge of their 
reactions and iiropertles, to have a different weight from that 
which had been at first atrributed to them, yet always consistent 
wuh the fundamental requirements of the atomic theory. Thus 
H, 0 , CO, COj, CII4, SOj, SOj, CaO, FeO, Fc^Oa, are the 
formulx still u ed to denote the lAolecules of the respective 
compound", though the last three ought probably to be repre- 
sented by some multiple On the other hand, the inoleeule of 
olefiant gas 13 now reprc^^ented by the formula C.IIi, instead rif 
CIL The chloracetate is CjCUHOb, instead of C^CIg, CpOg, 
H, 0 . The mo'erule orbenroil cMoride is CrHgOCl, litstcsd of 
one corresponding to (C7lTg)jO|, CtHbCI|, and chlorosulphuric 
acid is Cl|SO|, in<^tead of 2 S 0 |, SCI|. 


415 


Id proportion as chemists came to know more of the constitu- 
tuin of molecules, and to study chemical reactions from the 
point of View of the changes which they bring about m the con- 
stitution of molecules, did the idea of substitution come to be 
more and more used in the place of that of mere additive com- 
bination A vast number of piocesscs of chemical combination, 
which hod been considered as consisting tjf dnect combination, 
w^ere found to be processes of double dccrniqinsiiion 

One of the most important facts which was brought to light 
by the careful examination of the composition of salts and 
organic bodies, aided by the molecular method of representing 
their constitution, was that hydrogen la chcmic.illy one of the 
metals, and that the compounds formed by the combination of 
water with acids are analogous to other salts of tho^e acids ; 
while comionnds of hydrogen with elements or radicals like 
chlorine are silt", analogous in their constitution to other 
chlorides, Sic. 

The molecular or unitary mode of viewing the conslituticm of 
each substance affords more fii/f na W'cll as more <^imple records 
uf the facts oh'served in chemical reactions than could be obtained 
in the diialistiti iy^tems A salt such as hydric Kiilphnte used to 
he considered as Lont.iining sulphuric acid and water, and repre- 
sented by a formula such as SOj, IfjjO, implying the presence 
in It of both the substoncei. from which it woi known to be 
formed 

Wbrii two elements combined, their product was considered 
and dc-cribcd as containing the elemental y atoms which had 
^.erved to form it, and it was consistent with this habit to rej re- 
sent a product which had been formed by the combination uf 
two cnmixiuiid molecules ns containing tho.se molecule';. 

Diit the main business of chemica] investigation is to observe 
accurately the changes of composition which take place in the 
re actions of known substances, woth a view of discovering the 
atomic changes to v\hich they are due. 

The compound formed by the com'-mation of sulphuric acid 
and niter differs in many physical and chemical properties from 
both nf those bodies Its name and its atomic formula serve to 
denote the ajgregale of properties which are know n lo belong to 
it, whereas the dualivlic formula, SOj, H, 0 , served to lecall the 
properties of the acid and base from which it was formed, rather 
than those of the compound it'^clF. 

Elementary chemical reactions which according to the binary 
mode of viewing compounds weie supposed to consist of dual- 
islic processes involvmp sometimes the assumption of forces 
(like prcdl'posing afl'inity) of a purely metaphy'.jcal character, 
were iiow' explained as cniisi ting of atomic displacements, or 
interchanges of a kind w'ell know n to be of common occurrence. 
Thus the evolution of hyrlrogen by the action of zinc or aqueous 
hydric '^iilphate was supprsed to be the tckuU of a decomnositioii 
of wratcr by the metal, ^uch decomposition being induct cl by the 
presence of the acid (SOg), which exerted a predisposing affinity 
for the zinc oxide Our present explanation is n simple state- 
ment of the fact, that under the conditions described, /me dis- 
places hydrogen from its sulphate 

The recognition and study of the metallic functions of hydro- 
gen enabled chemists to obtain far clearer and '■implcr views of 
the consdlution of salts, and to observe the differences of pro- 
perty which are produced in them by the replacement of one 
element by another. It enabled us to see more and more clearly 
the characteristic functions of each element, by comparing the 
constitution and provnies of salts containing il with those of 
the corresponding isaTts containing other ilemeiits 
Thus in the duabstic system wc had for the three common 
phosphates, r04Nag, P04NfljlI, P04Nair4, molecular formulae 
m which sodium was represented with twice as great an atomic 
weight as that which we atlfibute lo ir, and winch m our atomic 
weights may be thus represented, viz P| 0 |,, jNOjO ; PgOn 
iNa, O ; Na^O. In like manner we had such a formula 

as PjO|, zNflgO (fonhe phosphite POgNa^ir), ami for the hj^o- 
phosphile rO.Nftlla we had a formula corresponding to P| 0 , 

Na ,0 

Determinations of water of crystallisation and of chemically 
combin'^ d w^ter proved that many of the compounds assumed on 
the dualistic system to exist are either not obtainable or have 
different properties and a different consiitullon from those which 
have been dcscnbetl Thus we now know that the salts 
P04Na,H, P04NaHg, POjNagH. and PO,NrH, cannot be 
deprived of the elements of water without undci^going a funda- 
mental change of composition and of propertiefi. 

*nie atomic weights of the alkali metals and of silver were 
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faund lo be hulf of Ihose of the dualistic systemi and an atom of 
one of these metalii, in common doable decompositions between 
their salts and hydrogen saltSi chaoj^es place with unc atom of 
hjdro^n. 

Many pr^^ucts of the combination of hnown molecules were 
found Lo be formed by processes of double decomposition, 50 
that each molecule of such jn-oducts \s built up partly of atoms 
derived from one of the matenils, partly of atoms from the other. 
Thus potaasic hydrate \h formed by the combination of a mole- 
cule of potash with one of water. Yet each molecule of the 
hydrate u built up of half a molecule of potash and half a 
molecule of water 

The study of organic compounds played an important part in 
the improvement of our proceS'>es of reasoning. Many of their 
moleculeB having a very complex stmclurc were found to uudergo 
in most of their reactions very simple changes, of the same kind 
as those which mineral compounds undergo. Most of the 
elements of each organic molecule remained combined together 
with functions analogous to those of hydrogen or chlorine 

The theory of radical which had been suggested by the 
reactions of nmmouia-salts and of cyanides 11 as largely extended 
in cgRnic chemistir 

Many families of organic compounds were discovered, in each 
of which the member^ are connected by close analogy of consti- 
tution and of properties Each of thche families forms what is 
called a homologous seriC', each term of the series being a 
compound of u Inch the molecule contains one atom nf carbon 
and two atoms of hydrogen more than the prcvioua term. 

Thus a series of compounds was proved to have reactions 
similar to those of common alcohol, and molecular weights ran- 
ging froji 32 to 438 The lower terms of the serici are distin- 
guiahed fiom one another by differences of boiling points 
approximately proportional to the number of atoms of carbon 
and hydrogen by which they differ from one another , whilst the 
higher terms undergo decomposition at the higher temperatures 
required for their evaporation, and are distinguished from one 
another by differences of melting points, that of the alcohol 
CgoHflgO being about 85° C. In tbeir c institution these alcohols 
were found to be analogous to the alkaline hydrates 

la like manner various other senes of alcohoE were disc:ivered 
corresponding respectively m their constitutions to other classes 
of metallic hydrates. Scries were also found of uhich the mem- 
bers present anilugics of reaction with monobasic, bibasic, 
tnbasic hydrogen saUs respectively. 

These and many other such di-coveries vere made under the 
guidance of the atomic theory, developed to the point of system 
Btically recognising and fatudying the mutual reaction of 
molecules. 

One of the most remarkable and important extensions which 
our knowledge of molecules has undergone consisted in the dis- 
covery that various eh ments in what wc are accu>)tomed to con- 
sider the free state, really consist of molecules containing like 
atoms combined with one another 

Thus chemists adopt the formulcc On, Hj, Clg, P^, Jg, Asj, to 
denote molcciilei of the respective dements, and we have for 
these molecular fonniilit; evidences of the same kinds as those 
which serve to establish the molecular formula: ClH, HgO, NHg, 
&c In all the best-known reactions in which chlorine or hydro- 
gen are either taken up or evolved we find that those elements 
behave as chemical c impounds of two like atoms ; and, more- 
over, their molecules, aa d-^tcrmined from a study of their re- 
actions, have the same volume as that of every compound 
molecule proved to evaporate without decomposition. 

With this knowledge of the molecular constitution of hydrogen 
and of chlorine gases, w e come to regard thq direct formation of 
hydne chloride .la due to a process of donble decomposition 
between two moleculesi like the reaction of chlorine on an equal 
volume of marsh gaa. 

Many other reactions such as the evolution of hydrogen by 
the action of zinc on a hydrogen salt, the liberation of chlorine 
and nitrogen on the explosive decom position of their compoundp 
the direct combination of oxygen and hydrogen, we may 
expect to be able to resolve into mere proce ses of double 
decomposition. 

The earliest detenninations of combining proportions were 
made with salts (hydrogen salts and others) which undergo 
double decomposition by mutual contact, and the term equivalent 
wxs lubsequently introdnced to indicate the proportional weights 
of analogous subatances found to be of equal value m their 
chemical effects. Tables of equivalent weights of adds con- 


sisted of numljers standing to one another in the same propor* 
tion^ as the weights of the respective substances found to be of 
equal value in neutralising a fixed quantity of a particular base ; 
and in like manner tables of the equivalent weights of bases 
recorded the proportions by weight m which certain bases might 
replace one another in the neutrali<>atirin of a particular quantity 
of a given acid Similar determinations have been tabulated of 
the so-called equivalent weights of elements. Under the dualistic 
system chemists paid little attention to the essential diflerence 
between atomic weights and equivalent weights ; and some were 
of opinion that the facts of chemistry might be represented as 
consistently from the point of view of eqni valence as from that 
of atoms, and that the idea of atoms (which they considered to 
be hypothetical) might be dispensed with, 

In the system of atomic weights employed under that system, 
two atoms nf hydrogen were generally represented as reacting 
together, and the symbol of the double atom was marked thus, 

The ftllkah metals and silver were represented as having 

atomic weights tnicc as great as those which wc now adopt, and 
Cfiuivalent to those of the mignesian metal', and of oxygen, In 
a gi cat number of the common reictions of these elements the 
atomic symbols were consistently u^cil as equivalent symb;)Is. 
Hut those who professed Lo dispeiiie with the atomic theory used 
atomic symbolii, even m cases where they did not represent 
equivalent vs eights Thus nitrogen was always represented by 
its atomic symbol, and the compomlijii and reactions of nitrogen 
compounds were always studied and represented in accordance 
with the atamic theory, using various multiple proportions of 
what they were still pleased to call equivalent weight*!, using 
molecular weights, and various other ideas which formed part of 
the atomic theory, and which had no known connection with the 
notion of fixed equivalence If, however, it be true that all 
chemical compounds consist of elementary atoms, nod that the 
explanation of chemical reactions c insi'>t> in stating more and 
more precisely the changes of combination between the consti- 
tuent atoms of the reading molecules ; equivalence could only 
be said to exist between a like number of atoms when they were 
known to have similar functions. It became necessary to study 
the relation of equivalence b:tween elcjientary atoms, instead of 
studying them from the point of view of elements dmsibU in 
any proportion 

It IS worth while noticing the general proccs-. by which this 
intellectual change was brought about, fir there is a goid deal 
yet to be done in the matter, and our future progress may be 
guided by experience gained in the past 

It was cs cntially one-sided On? consideration was brought 
into very prominent relief, and it threw a marvellous light on 
the matter It gave us a clear view of the natural order among 
elements , but, like every o^ber strong light, it fell on one side 
only. 

The equality of vapo if volumes had been used with great 
advantage in conjunction with chemical rcicLions and other evi- 
dence as a characteristic of molecules, and the attention of chc- 
mistB was greatly arrested by the consideration of four typical 
CO npounds, which upon the concurrent evidence of very exten- 
sive chemical examination and equality of vipour volumes were 
known to have respectively a com^xisition corresponding lo the 
formukeUH, OH,. NH„ CH^. 

It was known that the atom of oxygen 111 water can be re- 
placed by chlorine, but that two atoms of chlorine are needed 
tor the purpose The atom of nitrogen in ammonia requires 
three atoms of chlorine to replace it, whilst in marsh gas the 
* atom of carlion is replaceable by four atoms of chlorine. Other 
elements were studied from the paint of view of their respective 
resemblance to these, and arranged in classes, each of which 
consisted of atoms equivalent to one another. Thus chlorine, 
bromine, iodine, Huonne, hydrogen, pota^sLum, sodium, lithium, 
silver, &c , constituted a class of atoms of equal value, and were 
called monads Oxygen, sulphur, selenium, tellanam, calcium, 
itrontium, Imnum, magnesium, zinc, cadmium, mercury, lead, 
copper, &c , were classed together as dyads, having equal value 
amongst themselves but double the atomic value of the members 
of the first class. So nitrogen, phosphorus, arsenic, antimony, 
bismuth, with boron, and some other elements, were considers 
as forming a class of atoms each of which hai three times the 
value of the monads. The class of tetrad'* contained carbon, 
silicon, tin, platinum. See. 

Many apparent exceptions to these atomic values were latls- 
factor! ly explained as due to the partial combination of like 
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■toms with one another. Thua in the vast majority of liydru- 
carbons, such as C^Hg, CgFIj, C,H„ &c., the atoms of carbon 
do not appear to be tetravalent, inasmuch as each of the mole 
cules contains less than four atoms of hydrogen to every one 
atom of carbon I It was welt knoi\n, however, that polyvalent 
atoms can combine partly with one element, partly with anoihtr, 
and also that like atoms can combine with one another. Why 
then should not t\^o lelravalcnt atoms like carbon combine 
respectively vith three atoms of a monad, and also combine 
with one another? The compound must be a single molecule 
with the properties known to belong to mechyle CyHg Again, 
if this molecule were deprived of two of its atoms of hydrogen, 
each of the atom'* of carbon must combine further with ihe othei 
atom of carbon forming iJgLCllji , and a further step in this 
same direction would give us acetylene HCCH, 111 which each 
atom of carbon is combined with the other to the cxlenL of 
three ijuarteis of its value, and with one atom of hydiogen An 
extension of lliis reasoning led to the discovery of long chains 
of atoms of carbon, each atom foimmg a link, and each of iheui 
(short of the ends) being combined with two other atoms of 
carbon, while its 'saturation is completed by hydrogen 

Similar partial combinations of like alums willi one another 
were rccngnised m many other classes of comiuuiuU, and there 
is strong leasuii to CK|.ect that the application of the principle 
will be far more widely extended m proportion ns our knowledge 
of the silicates and other complex classes of compounds becomes 
somewhat dehnite 

lliis lULuriJOiatioii of the doctrine of equivalence into the 
atomic thcuiy by the division of the elements into cIas^es con- 
sisting respectively of equivalent atoms, was prolj.ibly one of the 
most impurlaiiC geiieriil steps as )et made m the development of 
the atomic iheuij It was seen to cuncs[)oud in so clear and 
striking a maiiiiei i^ith a vast number of c(l-kjirjvi 11 properties 
and reaction's ut com pounds as to deserve and acquire the con- 
fident trust of chcimsls. Hut, as of ten liappens in such cases, this 
confidence 111 the result earned many of them too far It led them 
to assume that aLomic values in all oilier chemical compounds 
must be always the ^mne as in the compounds under considera- 
tion. They saw that they had gut hold of the liuth, and they 
thought It v^as the ivholr truth. For instaucc, one must distin- 
guished chemist assuiiitd Lb.it each elementary atom has only 
one value 111 it', comjioui ih , that the .iLoin of nitrogen has 
always the value Lhtcc, as in ammonia and its products of sub- 
stitution, and that lu sal Jinmoniac ihe atom of nitrogen is 
cheinically combined only with three atoms of liydrogen, whiUt 
the molecule of ammonia is in a state of moUcubr combination 
With h)dnc chloride Another most diatinguishcd chemist ad- 
mitted that nitrogen and phosphorus have two atomic values, but 
not more than two lie held that the respective combining 
powers me always satisfied by the same Liiuibcr of atoms, no 
matter what the eluracter of the umting atoms may be 

With respect tu these views it may be noticed that the assump 
tion of cumbmatiuii between molecules as due to some other 
force than that which binds together the constitueiiLs of each 
molecule — in fact the as^llmptlall of mulccular cuinliLhaliun as an 
unknown something different from chemical combination, is 
open to even uioie grave objections than Lliose which led us to 
abandon the dualisiic '>ysteni 

To represent a mctlcLulc of sal ammoniac as a compijund 
containing two uiuUcules, each one built up by the chemical 
combmation of the cjiisliLuent atoms, and the two umted 
together by tome other fuice called molecular, was hardly a step 
in advance of the view which represented it as contaiuing two 
molecules united together by the same kind of force as that 
which holds together the atoms in each of the cunsLilucnt 
molecules. 

The other form of the theory of atomicity as an inherent 
property of each atom enabling it to combine with an equal 
number of other atoms, whatever the character of thoae other 
atoms may be, seems difficult to reconcile w ith such facts as the 
following An atom of nitrogen is not known to combine with 
more than three atoms of hydrogen olpne, or of substances like 
hydrogen, but it forms stable comi-ounds with five atoms (as m 
the ammonia salts), when fuur of them are basyloua uid one of 
them IS chlorous;. An atom of sulphur 1 ? not known to combine 
with more than two atoms of hydrogen alone, but it forms stable 
compounds with four aLom?, if tliree of them are like hydrogen, 
while the fourth is chlorous , Instances like these are plentiful, 
and they lead us to look to the chemical characters of the 
atoms bound together m one molecule as a fundamental con- 


dition of the atomic value of tlie eleincnl which binds them 
together. 

Theoretical limitations of n'ltural forces ore very difficult of 

f iroof, and it is well to be slow and cautious 111 adopting any such 
imitation 

A careful consideration of the facts of the case has led me not 
only to doubt the validity of the supposed limits of atomic value, 
but to doubt whether we have giounds fur issigning any limits 
whatever to such valuts. 

Atomic Viahies apj^ear to me to be m their very ihiture variable 
(juantiLies, and I venture to tiniik that chemistiy will be greatly 
advaiiLcd by a full and careful study of ihe conditious of varia- 
tion of atomic values 

Two conditions of change of atomic value aie particularly 
worthy of notice — 

I Temperature, 

II 'Ihc chemical cluratler of the iiniUng atoms 
Atomic values increase with fall of tLiiiperaluie, and dimmish 
With use of temperature. An atom which is Lninbined with as 
many basylous inoiuds as it can lake up by themselves, will 
take up chlorous monads, or ljuth chlorous and basylous, and 
reciprocally 

In illustration nf the diminution of atomic vilues with rise of 
temperature, I may adduce the following well-knowni reactions : 
Sal ammoniac containing nitiogen combined with five monads 
breaks up at a higli tempeiaturc into ammonia and hydric 
chloride; and in like manner other ammonia salts decompose 
by heat funning ammonia or an amide, with Invalcnt nitrogen. 
The highest chlorides uf phosphorus and of antJinony are de- 
composed by heat into free eliloruic 'iiid the lower chloride. 
Totassic fluusilicale is decomposed by he.it into siheic and 
poUssic duondes , and carbonic acid bieaks up at high tempera- 
tures into a mixture of carbonic oxide and oxygen 

Among t illustrations of the gi eater atomic values which 
elements assume by combining with both chlorous and basyloua 
atoms than with atoms of the one kind only, we may Lake the 
following eases platinum is a 1uct.1l ul which the alom has 
been supposed to be always tetravaleut, because U has nut been 
found capable of eombimng with more tiian four atoms of 
cliloTiiic The common solution foniicd by aqua icgia eontains 
the compound llgPiCltj, a perfectly dcBiiite and ciyalallihable 
hydrogen salt. Chemists are constantly making and using the 
potassium and ommonLum salts, &c,, eurresjxjuding to it, yet 
they conceal froin ilieinselves the fact that the atom of platinum 
directly combined vwth el^lit muiuuK by calling the compounds 
double salh The atom of silieon 111 the silico-Huoiidcs such as 
lIjiSiFg, or KjjSiFg, is combined wath twice as many monads as 
It can take up of one kind , so boron in Llie crystalline salt 
NaBFg has a higher atomic value than in its iluondc, owing to 
the presence of the atom of sodium 

In like maimer the atom of gold in the well-known salt 
NaAuCl^, has a higher value than iL can assume w ith chlorine 
alone 

Sulphur, of which the alom does nut combine with more than 
2 atoms of hjdrogen, forms with 3 atoms of iiiethylc, or ethyle, 
and 1 atom of iodine, or chlorine, &c,, the well-known com- 
pounds like JS Meg ; and iodine, wlucli is considered a monad, 
forms the crystalline and stable periodate Oj(OIl)a and the 
various metalLc derivatives, such as 

OJONa ^ OJ(ONa)j, OJ (OAg)a 

(011)4 (Ol-l)g 

The crystalline compound of the perclUorale with water 
(IICIO42H1O) has probably a similar constitution Chemical 
journals abound with descriptions of definite and well-charac- 
terised compound^, which have, like the .ibuve, been put aside 
l»y the atomicity theory, as mere moleeukir compounds The 
following formula are taken almost at raiidoin, in illustration of 
the generality of atomic values far beyond those acknowledged 
by the theory of atomicity. 

IPClg KgFeF. K.SnCl, 

KAsFa 2(K8FeCl6) Kllgjg 


K|13iC]b 

K.AgJg 

1 have for convenience written in the middle of each of those 


K.AbF, 

KSbF- 

K-SbCflg 

KgSbF, 


2(K,FeFJ 

K.CuCli 

K-CuF* 

KMgClg 

KgMgUrg 


KH 
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funnuln the symbol of the alom which 1 assume to act as con- 
nectmjf element. If we coDSider the aloniic valaei> usually founil 
la thcac elements, toother with those represented by the above 
we see that their atomic values vary according to the 
numbers given m a hue with them respectively in the following 
table. It has yet to be proved that the alom of platinum u 
takravalcnt in any known compoiind, for there is no sulficieuL 
evidence to show that plaUmc chloride has a molecular weight 
corresponding to the formula PtCl^, iD'itcadof one corresponding 
to Ffc|C]g, each atom of platinum being partly combined with 
the other, partly with chlorine. 


Asonuc SymboUi 

Aiomtc Values 

C 

2.4 

s 

2, 4 
4(?).8 

Ft 

Si 

4.8 

Sn 

4.8 

Cu .. 

2, 6 

Hg 

2, 4, 6 

Mg 

2,4.6 

Aff 

I. 5 

B 

3. S 

J 

b 7 

N 

3i 5 

P 

3. 5. 7 

As 

3i 7.9 

Sb 

3. S. 7i 9 

Bi 

3, 7 

3 (•’). 5 

Au 


Not only aie there elements of which an atom is found in 
combination uilli a greater number of ba^ylous and chlorous 
monads together than of either kind aloiie, but there are also , 
elements which are not known to form chemical compounds 
with hydrogen or potassium alone, and yet which com lane with 
either of them when also combined with chlorine, fluorine, &c, 
TTiia ii illustrated by the following compounds, vu , HAuU^, 
HjPlUa, NaUF^, KjbiFa, K,FeF4, K,CuClj It is aUo well ' 
known that there arc many cases of elements of which an atom i 
cannot combine with as many monad> of one kind as of anolher, 
For instance an atom of nitrogen or of antimony Ih only known 
to bt trivalcnt in combination with hydrogen , but each of them 
occurs in the form of a peutavalciit coinjicund with chloime 
Antimony furuis either no compound with five atoms of liromino, 
or a compound more unstable tnau the higher chloride 

Many more such instances might easily n )W be given, and a 
vast number will doubtless be found when the mvesligations of 
chemists are directed to the search for them I have only given 
these few by way of illustration of the leading condiLiuns of 
change of atomic values, 

In (he course of their luvcstigitions of the precise mlei changes 
of atoms which take place between molecules, chemists were 
frequently led to observe evidences of the order in which the 
constituent elements are combined , and with the more wide and 
ftccurate knowledge of reactions which is now in their po5.<scs- 
'don, they have been enabled to follow up so far the study of ihe 
reipective state of co nbination of each alom in a molecule as to 
arrive at simple and consistent explnnatioos of fact^ which had 
previously eluded the grasp of science, 

Our knjvi ledge of the order of combination of atonib in a 
molecule and of the diiTerences between direct and indirect com- 
binations of particular atoms may be said to have originated 
chiefly in the &Ludy of the compounds of mtiugcn. TUuh il was 
found that the hydrogen in a'amonu diflers in many of its 
chemical functions from hydrogen m hydrocarbons A base 
(called methylia) was discovered havinjr a molecular composition 
coi respond lug to the empirical formula (CNllg), and inis base 
was found to contain two atoms of hydrogen like those of am- 
moma, and three atoms like those in hydrocarbons. Ib consti- 
tution was accordingly represented by a formula describing it as 
an ammonia, in which one atom of hydrogen is replaced by the 
monad methyle, or, to be more explicit, as containing two atoms 
of hydrogen directly combined with nitrogen, and three atoms 
of hydrogen mdirecUy combined with that same atom of nitrogen 
through die intervening atom of carbon. Writing in juxtaposition 
to one another the symbols of those atoms which are directly 
combmed, w e can express the facti^ by the following formula, 
VIZ H,NCHg. 

Those marvellous vaneties of matter called uomenc com- 
pound s found their natural explanation in diflerencea of the 
reipective arnuigemenU of like atonu. Thus two hues were 


discovered having the lame empirical molecular formula C1NH7. 
One of them is made by different reactions from the other, and 
in Us dccomposilions differs from the other. All these chemical 
diffcrcnceb between them are found to be due to the fact that 
one of them (called ethylla) con Lama two atoms of hydrogen 
directly combined with the nitrogen, and the monovalent hydro- 
carbon cthyle m place of the third atom of hydrogen ,- whilst 
the other (called dimethylia) contains only one atom of hydrogen 
combined directly with nitrogen, the carbon of the two atoms of 
meihyle completing the vaturation of the trivalent nitrogen, as 
expressed by the formula HNfCHglg 

it M as subsequently proved that an otom of exygen may com- 
bine with two like or unlike monad'i, such monads being m 
direcily combined with one another through the intervening atom 
of oxygen. Thus five of the atoms of hydrogen in common 
alcohol were proved to be in direct combination with the car- 
bon, whilst the other one is indirectly combined with it through 
the oxygen, os expressed by llie formula HO(Cg?Ig) 

Anotlier compound (called methyl-oxide) was proved to have 
the •«ame empirical composition, but very different proportics 
and reactions, its consUtution being explained by the formula 
HaCOClJa 

Again, two compounds of distinct reactions and properties 
were found to have the same e1nu1r1c.1l molecular composition, 
CgNIlj, and it was clearly proved that m one of them the two 
atoms of carbon are directly combined thus, NCCIIa. whilst m 
the other they aie indirectly co nbined throu;'li the atom of 
nitrogen CNClIj. 

An iiiimcnsc amount of admirable work has been done of late 
years (especially in Germany) in working out the evidences of 
the atomic order of comjilex organic bo lici;, and in thereby 
obtaining a command of their reactions. 

iLvidcnces of the same kind have been obtained of the atomic 
aiiiingement of some few of the simiilest inorganic bodies, and 
It Is to be lioped that ere long chemists will recognise the impor- 
tance of examining the conslitulmn of salts with the aid of the 
principles entabbslied m organic chemistry, 

The foundation is already laid by our knowledge of the con- 
stitution of such compounds as 

IIOU, HOK, HONir, IIONO, 

HOrbOH, lIOPbONO^i, IIOCOK, HOSOH 
O Oj 

and there i'. a strong probability regnidingthc atomic constitution 
of many other v aler compounds, e g. 

SO^Hg + IljO = OS(OIlji4,SOflll4 + H|0 - l5(OH)a 

Amongst the extensions of our inean'^ of examining the 
physical properlie-. of matter, and theieby di covering new 
varieties of matter fur chemical invc'>tigalion, sjiectruni Analy&is 
has played an important part, and is no doubt destined to do far 
more It has already led chcini'tls to the discovery of several 
previously unknown elements, and has led to the detection of 
various known elements in distant masses of Mhich w^e had 
previously no chemical kiiowlerige. 

Up to this point the growth of the atomic theory will be seen, 
from the general outline which 1 have cndcavouri-d to tmee, to 
have consisted mainly m the more and more full and exac* 
idenliflcalion of each elementary alum, and in the accumulation 
of more and more varied and accuiate evidences of its functions 
in relation to other atoms, A step was made towards a know- 
ledge of the general relations of atoms to one another by their 
preliminary class! fleal ion according to their best-known vaiuei. 
But A far greater step has been Diore recently made, one which 
IS evidently destined to lead to most important results. 

Il was discovered that if we arrange the elements m the cm 

E incal order of thetr respective atomic weights, beginning with 
ydrogen and proceeding thence step by step to the heaviest 
atom, we have before 11s a natural senes with periodically 
ecarreiit changes in the chemical and physical funclioDi of its 
members 

Of cjurse the senes Is imperfect, and exhibits gaps and 
irregularities , but what view or natural order was complete in 
its infancy? 

Some of the gapi have already been filled up by the discoTery 
of elements possessing the anticipated uropertie-i. The nne- 
ralisatlon affords a brilliant addition to tke previous corrobora- 
tion) of the reahty of the units of matter which chemists have 
diEcovcredi 

Chemuti have as yet taken hut little acooont of atomic motion ; 
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although the mu^it pcrFect e)LplEinalion of a cheaucal reaction 
coiUL'tts of a statement of the atomic inlcrchaDge which lakei 
Lace between two molecules , or the change of mutual aom- 
liiatiDH between the atoms m one molecule, 

It has, however, been proved that the heat of combinalio i 
aflbnL a meabUre of its force , and we know that in giving olT 
heat particles of matter undergo a diminution of velocity of 
motion We see, aLCordmgly, that subbtanceb capable of exert- 
ing great force by their combination are those which can undergo 
a great diminution of the velocity of their internal motions, and 
reciprocally. 

The force of chemical coinbinatinii is evidently a function of 
atomic motion, 

It has been shown that the relative veLoCiUes of certain atomic 
luteichanges alford a measure of the amount of cheiiucd action 
between two sulistances , but a vast amount uf work will doubt- 
less be requiied to develop the atomic theory to the point of 
explaining the fuice of cheuncai action in precise teruisof at imic 
motion. 

The general terms of chemistry are mere symbol' Each of 
them serves to recall a group (usually a very large group) of facts 
CaUblisIied by observ ition 'I he explanation of caJi term is 
xffjrdcd by a careful study of tlie facts which it is used to 
denote, and, aceoidingly, a chain of evidence involving the 
Use of chemical terms can be fully understitod only bv chemists 
accustomed to the consideiation of such evidence The general 
outline of It may perhaps be to some geucial thinkers of suf- 
ficient interest to attract them to further study of our science 


SECTION C 

GEOLOGY 

Opening AnntLss ly A. C Ramsay, LL.D , h R.S., &.c , 
Ac, DlRlClOR GiCNIlRAL Ot THE GEOLOGICAL SURVEY, 
F RESIDENT OF THE SECTION 

Oh the Origin and Ft og%ess of the JVrsetft State of BritiJi Geology^ 
Especially sinre the firU Meeting of the British Association at 
Yorl in i8ji 

In the year lySS Hutton published his first sketch of his 
“Theory of the Earth, ’’ afterwards extended and explained by 
Playfair m a manner more popuhr and perspicuoii'i than is done 
111 Hutton’s owm writings In this grand work, Hutton cleaily 
explains that the oldest known strata, like then successors, are 
derivative, and that as far as ohervj/wta can discover, in all 
geological time, *' we find no vestige of a begiiiiiiiiir, and no sign 
of an end The complement to this far-seeing ubservatiou was 
at length brought about by William Smith, 111 his original 
“Geological Map of the Strata uf England and WaJex"' in 
1815, fallowed, in 1816, by his “Strata Identified by Organised 
Kossils ” Tins great di^coveiy, fur such it was, threw a new 
light on the history of the earth, proving what had before been 
unknown, that all the “Secondary ” formations, ai Icist frim the 
Lias to liie Chalk inclusive, coiUaiued each a set of distinctive 
fossils by which it could be recognised A law was thus pro- 
vided for the identificalion of formations which geographically 
are often widely separated fiom each other, not only m England 
in the ca^e of minoi outliers, bat also easily applicable to great 
areas on the neighbouring conlmcnl of Europe 

In 1811 the first volu ne of the Transactions of the Geo- 
logical Society was published, and in 1S26 27 there appeared 
the fif'it volume of the Pfoceetitngs, the olgect being to com- 
municate to the Fellows as promptly ns possible the Proceedings 
of the Society “ during the interval between the appearance of 
the several parts of the Transactions " T he last volume of the 
T'rdHrai/f 011^ con toms memoirs read between the years 1S45-1856, 
and only four volumes of the Procetdmgs appeared between the 
years 1826 and 1S45 iiiclu'iivej after which the title of the annual 
volume was chnng^ to that of the “Quarteily Journal of the 
Geological Society/' The Geological Society, to which the 
science owes bo much, was thereforQ in full action when the 
British Association was founded in 18^, and the memoira read 
before the Society from 1831 to this dale may be said to show 
nnerally the state of British geolo^ duimg the last fifty year'i. 
To this mu^t be added the powerful influence of the first (1830} 
and later editions of Lyeli’s “Principles of Geology," a work 
which helped to lay the foundations of those researches in 
Physical Geology which bjth in earber and later years have 
attracted so much attention. 


Fifty years ngo, in this city, Viscount Milton was prefcident of 
llic first meeting of “ The liriUsh Associatun for the Advancement 
of hicience,” which he explained had for lU chiuf objecL “to 
give a stronger impuUe and more systematic direction to scieu 
lifiL inquiry, ' In lus addres'i he pointed out the numbers of 
PhilobOphical Societies which had by degrees sprung up in all 
paits of the kingdom , and ihc praLlicabilily, through the 
ineaob of the Aabucialion, “including all the bcienlifiL strength 
of Great Britain, ” “ to puiiiL out the lines m viliich the direction 
of science bhuuld move." 

In that year, 1831, Prof Sedgwick was presideiiL of the Geo- 
logical Society, and the (jcological and GeograjihiLal Comuullce 
of the Uriiish Assuciaii m rccumineiided that gCjlogisU should 
examine the truth of that part uf the theory of £lie de Beaumont, 
111 its application to England, Scotland, and Ireland, which 
asseiU that the lines of distui bame 0/ the strata assignable to the 
same age ai e pai cdlel , Lliatlhuf Phillips be requested to draw 
up syshmaiic catalogue oj ail the otganist^d fossils of Great 
Ihitam and Ireland , and that Mr Robert Stephenbon, civil 
engineer, be requcilcd to prcpaie a re pun upon the ivaste and 
exltnsion of the land on the east ioast of Britain, and the auestion 
of the pei tnanence of (he relative Itvtl oJ (he sea and land 

In 1S81 it seems strange to Ub that, m 1831, with William 
Smith's map of “The Strata of England and Walet., with part 
Scotland," before them, it should have been considered ncceS'iary 
ts institute an inquiry ns to the truth of the general parallelism 
of disturbed strata, which, 111 a liiniled area like EngUnd, hod 
suffered upheaval at dilfereuL bucccsbive eiiochs , and we may 
faucy the inLernal s uile with which Phillips, the nephew of 
Smith, regarded the needless prjposal The masterpiece of the 
old laiid-'.urveyor and civil engineer rcLnaiiis to this day the 
foundation of all subsequent gcol >gical maps of England and 
Wales , a id flj an itnan/ed LQort of praiitcai grnins — for such it 
was — It seems imiKJssiblc that it should be hurpaisud, 111 spite of 
all the accuracy and dtlaii which happily m idem .cicncc has 
introduced into modem geological maps. 

The fiist paper read at \ ork, in the year 1831, was by Prof 
Sedgwick, “On the General Structure of the Lake Mountains of 
the North of England," Phis was followed by “Supplementary 
Observaiions on the Structure of the Aublnaii and Havanan 
Alps," b> the Secretary of the Society, Mr Murchison, a 
memoir at tliat Lime or the highest value, and still valuable 
both in a slraLigrauhical point of view and also for the light 
w'hich it threw on tne nature of the di^liirbancei; that originated 
the Alpme momitaiiiR, and their relations in point of date to- the 
far more ancient mountains of Buheana In his elaborate 
address in the same year, on hii retiring from the president’s 
chair, he largely expatiates on the pnrxlleLibni of many of the 
great lines of diblurhance of what were then distinguished as 
ihe more ancient sthislost and gseywackl mountains, and quotes 
the Bulhorily of Elie de Beaumont for the slatemcnl, “that 
muuntam chainb elevated at the same period of time have a 
general parallelism in the bearing uf their component strata." 
On a great scale this undoubtedly holds true, as, foi example, 
111 the cu'-e of the Scandinavian chain, and the more ancient 
PahLuzuic rocks north of Scotland, Cuinberla jd, and even of 
gieat part of Wales. The same holds good with regard to 
the parallcUbin of the much more recent mou'^taiii ranges of the 
Apennines, the Alps, the Caucabus, the Atlas, and the Hima- 
layas, all of which btrikc more or less east and west, and arc to 
a great extent of posi-Kucene, and even partly of p:tst-MioccDC 
age. The same, however, is not precisely the c ise with the 
Apalachian chain and the Rocky Mountains of Noilh America, 
the first of which trends N.N W , and the Utter N.N E. The 
remarkable chain of the Ural Mountains trends nearly true 
north and south, and is parallel to no other chain that 1 know 
of, unless It be the Andes and the mjuntains of Japan It lb 
worthy of notice that the chain of the Ural is of pre-Pcrmian 
a^e according to Murchison, while Horain has shown that the 
chief upheaval of the Andes took place 111 |HJ8l-CrctBceoui 
times. 

The Apalachian chain is chiefly of post-Carboniferous date, 
and the Rocky Mouiitaine have been re-disturbed and re-clevated 
as late as post Mioctno tunes 

In the same address Prof. Sedgwick entered an eloquent protest 
against the broad uniformitarlan views so rowerfully odvocateil 
in the first edition of LyelL’b “ Fnnciples of Geology" in 1830, 
mwhfcb, throwing aside all discuflfaioii concerning cosm igony, 
he took the world he found it, and, agreeing with Kutton that 
geology is in no way concerned with, and not sufficiently 
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Advanced to deal "with queetioiu os to the origin of thiegfl/’ he 
RAW that a great body of new data were renuired, such u engaged 
the attention of the Geological Society (founded m 1S07), and 
which, along with other foreign socLetiea and private work, 
boa at length brought geological science to its present high 
poBitiom 

And what la that position? With great and consentient labour, 
many men, gifted with a knowledge of strati graphical and pal scon - 
tological geology, have, eo to speak, more or less disisected all 
the regions of Europe and great part of North America, India, 
and of our colonies, and m vast areas, sometimes nearly adjoin- 
ing, and sometimes far distant from tach other, the various 
formation", by help of the fosiiils they contain, have been corre- 
lated In time, oflcn in <<pite of great differences in their litho- 
logical character^. It is easy, for example, to correlate the 
various formations in countries so near as Great Britain and 
Ireland, or of ihc Secondary and Lower Tertiary formations uf 
England and h raiice , and what is more remarkable, it is easy 
to correlate the Fahvozoic formations of Britain and the eastern 
half of the United States and Canada, even in many of the 
comparatively minute slraligraphical and lithological subdivisions 
of the Silurian, Devonian, and Carboniferous formations The 
^ameniay be said wilhri^gard to some of the Faloeozuic formations 
of India, China, Africa, and Australia, and many of the 
Secondary and Tertiary deposits have in like manner been identi- 
fied as having their equivalents m Europe. It is not to be 
Luferred from these coincidences that such deposits were all 
formed ptfcisdy at the same time, but taken 111 connection w'lth 
their pala:ontological content^, viewed in the light which Darwin 
has shown with regard to the life of the globe when considered 
in their relation to masses of stratified formations, no modern 
geologist who gives his mind to such subjects would be likely 
to state, for example, tliat in any part of the globe Silurian 
rocks may be equivalents in time to any of uur Upper Falxozoic, 
Mesozoic, or Tertiary formations. 

For all the latest details of ^tnera and j/tarJ* found in the 
Bnlikh Pal<£.ozniG rocks, from those of St. David'^, so well 
worked out by Dr Hitk", to the Carboniferous senes inclusive, 

I must refer to the elaborate address of Mr Etheridge, Trc- 
bident of the Geological Society, which he delivered at the last 
auniversnry meeting of that society It la a work of cnoimous 
labour and skill, which could nut have been produced by any one 
who bad not a thorough personal knowledge uf all the f urinations 
of Britain and of then fossil content^ ‘ 

In connection with such subjects I will not in any uay deal 
with the templing and important subject of cosmological geology, 
which in my opinion inu^t go back to tune; far anterior to the 
date of the deposition, aa common sediments, of the very oldest- 
known metamorphic strata. Cosmological speculations perhaps 
may be sound enough with regard to refrigeration, and the Arst 
consolidation of the crust of the earth, but all the known tan- 
gible rocky formations m the world have no immediate relation 
to them, and m my opinion the oldest T.ainenLian rocks were 
deposited long after the beginning and end of lost and unknown 
epochs, during which stratified rucks were formed by watery 
agents m the same way that the Laurentian rocks were deposited, 
and in which modern formaliuns are being deposited now, and 
the ^eissose htnicture of the most ancient formations was the 
result of an action which has at intervals characterised all geolo- 
gical time as late as the Eocene furmations m the Alps and 
elsewhere. 

The same kind of chronologies 1 reasoning is often applicable 
to Igneous rocks. It u as generally the custom, many years ago, 
to recognise two kinds uf igneous rocks, viz , Volcanic and 
Plutonic, and this classification fiomewbat modiAed in details 
lA still applicable, the Plutonic con-i-ling chiefly of granitic 
rocks and their allies, and which though they have often altered 
and thrust veins into the adjoining strata, have never, as far as 
I knowj overflow ed in the manner of the Lavas of modern and 
ancient volcanoes. Indeed, aj far as I recollect, the Arst quoted 
examples of tncient volcanoes ore those of Miocene age m the 
dutrictsof Auvergne, the Velaia, and the Kifcl, and the fact that 
signs of ordinary volcanic phenomena ore found in almobt all 
the larger groups of strata was scarcely suspected. Now, 
however, w e know them to be associated with strata of all or 
almost all geological ages, from Lower Silurian times down to 
the present day, if we take the whole world into account. 

^ I iQiiM alio, wiih much plcuure, ndvert 10 Prof. PTeaimch's mauguiwl 
lectun when iniUilIed in iha Chur of Gulogy at Oxfoid in 1B75, tht luojtci 
of which b "Tbfl Pul anil Fuiun ofUeoloiy " 


Amongst them, those of Miocene date hold a very prominent 
place, greatly uwmg, donblleas to Lhe comparative perfecLiou 
of their forms, as, for example, those of the South of France 
and of the Eifel. Their corned shapes, and numerous extinct 
craters, afford testimony so plain, that he who rum may read 
their hiNlory, The lime when they became extinct would 
doubtless amaze us by it*: magnitude, if it could be stated m 
years, but )ct it is comparatively so recent that not all the 
undying forces of atmospheric degradation have been able to 
obliterate their individual origin. 

It however, generally very different with re'^pect to 
volcanoes of Mesozoic age, lor though Lyeli stated with doubt, 
that volcniilc products of Jurassic date are found in the Morca 
and in the Apeiiiuncs , and Mcdlieott and Blan/ord consider that 
probably the igneous rocks of Kajinahal may be of that age, we 
must, perhaps, wait for further information befure the question 
may be coiiMdered as Anally settled. Of Jurassic age no actual 
craters remuifi Darwin also has stated, on good ground^, that 
in the AiidCb a line of volcanic eruptions ha.s been at work from 
before the depo'titiun of the CrLtaLco ooliliL formation down to 
the present day 

In the British Islands we have n remarkable sents of (rue 
volcaiiiL iock«:, the chronology of which has been definitely 
delermmed. the oldest of these belongs to the I uwer bilurian 
epoch, Os ^hown, for example, on a large scale in Pembrokeshire, 
at Budth in Radnor'^hire, in the Longmynd countiy west of the 
super stones in Shrop'^hire, and on a far gi eater scale lu North 
Wales and Cumbria Of later date we And volcanic U\as and 
ashes 111 the Devonian, rocks of Devon, and lu the Old Red 
Sandstone of bcotlond. The third serieji is plentiful among the 
Carboniferous locks uf bcolUnd, and m a smaller way in- 
ter^traliAcd with the Coal-measures of South Staffordshire, 
Warwick'-hirc and the Glee Hills The fourth senes chiono- 
logically IS associated with the Permian strata in Scotland, and 
the Afth and last consists of the Miocene basaltic rocks of the 
Inner Hebrides and the mainland of the West of Scotland 

111 the British Islands the art of geological surveying hoE, I 
believe, been earned out in a niore detaded manner than in any 
other country in Europe, a matter which has been rendered 
comparatively easy by the excellence of the Ordnance Survey 
maps both on the i-inch and the 6-iuch scales, When the 
whole country h.is been mapped geologically little will remain 
to be done in geological surveying, excepting correcLiuns here 
and there, especially m the earliest puhli'^hed majs of the 
South-west of England, Palcuontological detail may, huwever, 
be earned on to any extent, and much remain; to be done 
in microscopic pelrolof/y which now deservedly occupie; the 
attention of many skilled observers, 

Time will not permit me to do more than advert to the 
exceUeiit aud wxll-known geological surveys now in actio u in 
India, Canada, the United State^i, Australia, New Zealand, and 
South Africa 

On the Continent of Europe there are National Geological 
Surveys of great and well deserved repute conducted by men of 
the highed eminence 111 geological science, and it is to be hoped 
the day may come when a more detailed survey wdl follow the 
admirable map executed by Sir Roderick Murchnon, De 
Verneuil, and Count Kcyscrhng, and pubbshed in their joint 
work, "The Geology of Russia m Europe and the Urol 
Mountains." ^ 

It IS difficult to deal with the Future of Geology. Probably 
IQ many of the European formationa more may be done in 
tracing the details of subformations The same may be said 
of much of North America, and for a lung senes of ycaix a 
great deal must remain almost untouched in Asia, Africa, South 
America, and in the islands of the Foci Ac Ocean. If, in Lhe far 
future, the day should come when such work shall Le undertaken, 
the process of doing so must necessarily be slow, portly for 
want of proper maps, and possibly in some regions partly foi 
the want nr trained geologi^its Fa’xontologisti must olwayi 
have ample w urk 111 the discovery and description of new fossiK 
manie, freshwater, and truly terrestrial; and lesides common 
stratigraphical geology, geologists have still an ample Aeld 
before them in working out many of those physical problems 
which form the true basis of Physical Geography in every 
region of the earth. Of the history of the earth there is a 
long pa5^ the early chapters of which seem to be lost for ever, 
ana we know little of the future except that it appears that 
" the stir of this dim spot which men call earth, for as 
Geolr gy la concerned, shows "no sign of an end." 
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SECTION D 

BIOLOGY 

Opening Address by Richard Owen, C.B., F K S., 
Fhesident of the Section 

The recent construction of the edifice of the British Museum 
(Natural History), Croni^^cll Road,* and the transference thereto 
of three of the Depa tments, the systematic arrangement of 
vrhidi in their respective galleries approaches closely to comple- 
tion, haA'C left me little leisure in the present year for other 
scientific work The expression, moreover, in divers forms and 
degrees of the saLihfaction and instruction such partial exhibition 
of the national treasure^: of natural history has afforded to all 
classes of visitors since the galleries were open to llic public, m 
April last, encourage^! me to believe that a few word-, on thii 
great addition'll instrument 111 advancing biological science may 
not be unacceptable to the Section of the British Ashoctaliun 
which I have now the honour to address 

It IS true that when we lost met at Swansea, my accomplidicd 
colleague, Dr Alliert Gunther, F R S , selected a generil de- 
scription of the building as the subject of his address to 
Section D 

I was unwillmg then, in considcrati jn of the time of the 
Section already given to the matter, to respond to appeals of 
sime of our fellow -memberfi fur information as to bou, and 
through whom, the new Museum came to be, and to be where it 
13 , but now, hon luied by my present position, I vent ore to hope 
that a brief outline of its genetic history, w'liich T have been pre- 
]>aring for publication in a fuller form, may be condoned. 

In the Rctinl phase of our Science, its cultivator*, especially 
the younger generation, do not rest upon the determination and 
dt;scription, however minute and exhaustive, of the acquisitions 
so rapidly accumulating of objects or “new species’', but devote 
themselves also, and in ire csjiecially, to the investigation of their 
developmental phenomena 

It has, therefoie, seemed to me that it uould not be inap- 
propriate, as being germane to the present phn.e of lesearch, to 
sub me to the Section a few words on the genesis of thi> new 
nail mil edifice, generously provided by the Stale fur the promo- 
Inn of Biology. 

On the demise, in 1856, of Sir llemy Elbi, K T , then 
Principal l.ibianan of the British Museum, the Go> eminent, 
made aware of the growth of the Departments oF natural history, 
more especially of geology and pala;oiUolojy, hince the founda- 
tion of the Mu-eum in 1753, when the collections of pnnicd 
hooks and manuscripts pr^uuiinaled, determined that, together 
with a pnncipal librarian, there should be associated a new 
olTicial having special chaigc of the collLclions of natural 
history, but under similar fiuborlinatc relations to the liustces 
To thi* official was assigned the title of “.Superintendent of the 
Departments of Naturu History," and I had the honour to be 
selected for this office * 

Almost my first work was to ascertain the extent of my 
charges, and I confess that 1 was unprepared to find that the 
galleries assigned for the arrangement and public exhibition of 
the several natural history seriLs lu the British Museum were so 
inoflequate to these ends as to necessitate the storage of many 
unexhibited, and in great pr i portion rare and valuable specimens 
Thn condition affected pnncipally the collection of fossil 
remainii, but in not much less degree that of the recent natural 
history. 

One of my colleagues, Mr Charles Knnig, then Keeper of the 
Department of Mineralogy, and most eminent in that science, 
applied the gallery assigned thereto principally to the rare and 
bmutiful specimens of liis favourite subject. When the newer 
science of palmontology entered upon its rapid growth, and, on 
the demise of Mr. Konig, led to the formation of a distinct 
Department of Geology, the proportion of the British Museum 
set apart for natural history could not afford for the exhibition 
o* the fossils and rock specimeni more or other space than 
might be gained from or intercalated among the mineral cabinets 
ID one and the same pallery, viz that which had been onginilly 
assigned to Mr. Konig 

The store-vaultb in the basement oY the Museum became 
accordingly invaded by the rapidly-accumulating unexhibited 
geolomcd specimens, os those receptacles had been, and oon- 
llnued to be, needed for the storage of such specimens, and 
especially the osteological ones, of the Department of Zoology 

” The olfidil dcBlfnntlon luigncd by the Tnuieei le the building and Its 
contuiti 

■ The date of my eppointmcnt 11 May aS, 1B56 


In 1854 Dr. John Ed Gray, Keeper of the Zoology, reported 
on the unfitness of the locality of his stored specimens, and 
prayed for addiiional nccommo<Ulion for them * But, ou the 
report of the architect, to whom such appeal was referred, the 
Trustees “declined to adopt Dr. Gray's sug-/eslion," and recom- 
mended “that steps should betaken to ubvialr the deterioration 
of the specimens complained of by Dr Gray in consequence of 
the damp condition of the aaults in which they are ciuUamed "* 
To renewed appeals by the experienced Keeper, and agreeably 
with his ideas on the nature and extent of the required additional 
space for the zoology, the TrU'tees recoinmcnded ‘—“An addi- 
tional gallery to the Eastern Zoological Gallery, and the substi- 
tnlion of skylights for the side windows," with a\icw to an 
arlditional gallery at an elevation ah jve the floor of the one 111 
use, they also resolved Thai accommodation be provided 
for the officers of the Natural Hibtury Dejiartments on llic roof 
of the Pnnt-roum.’' ^ 

But the inadequacy for exhibition purposes of additional space 
which might he gamed by the new gallery, or by the accessory 
w^all -gallery attainable by slairs in the one 111 use,* was so im 
pressed on my coiiMclions, that I dcleimmed, in 1857, to submit 
to the Trustees a statement embodying estimalts of s acc required 
f(ir exhihiii m nf all and several the departments of natural 
Inslory, with the grounds of such estimates, including coiisidcra 
tioiis based upon the ratio of increase during the ten years pre- 
cedniT iny appointment, and the conditions likely to affect the 
prop irtinnal number of future annual additions. 

I'his jmrjiose, which I deemed a duty, I endeavou>*ed lo cffLct in 
a “Repoit, with aPhn," submitted on February lo, 1859, w'hich 
Re|)irt, being forwMrJcd by the Trustees to the Ireasnry, and 
being deemed worthy of consideration by rarliamcni, was 
“Ordeied by the nous'* of Commons to be printed, llth 
March, 1859,’' and can still be obtained at the Office of Parlia- 
mentary Paper* nr Blue Books 

The Report Incluled, as T have stated, estimate'* of space for 
the then acquired specimens of the several deportments of 
natural history, Ing’iher with space for the reception of Ihc 
additional specimens which might ac;rne in the course of a 
gcnei Hi in, or thirty years It further recommended that such 
museum-lniilding, besides giving the rerjuiiile accommodation 
to the sevcial classes of natuial history objects, as they had been 
by authority exhibited and arranred for public insti action and 
grail ficali in, should also include a hall, or exhibition-space foi i 
distinct department, adapted lo convey an elementary knowledge 
of the subjects of all the divisions of natural history to the 
large prnjnrtnn of public visitors not specially conversant with 
any of tho e subjects, 

T may riave permission lo quote from that part of my Report 
wliicli has received the sanction of the “ Commission on the 
Advancement cf Science" of 1874 ■ “One of the most po|iular 
and insiructivc features in a publ c collection of natural history 
would be an apartment deviled to the specimens '-elected to 
show typc-chiractcrs of the pnncipal groups of organised and 
rrystalliscl form^ This would constitute an epitome nf natural 
history, and should coincy to the eye in the casi st way an 
elementary knowledge of the sciences " " 

An eFihmate of the space required for such apartment is 
iven, and it has been obtained in the new Museum of Natural 
Iistory 

I ventured abo on another topic in cmnecUon with the more 
immediate object of 1^ Report Previous experience at the 
museum of the Royal Toll ege of Surgeons had imprei^ed me 
with the influence on unproved applications of colleciio is and 
on the ralio of Ihcir growth, through Lectures cxpositoiy of their 
nature I felt c^nfirlcnt that, with concunencc of authorities, 
both relations would be exemplified under the actual itupenn 
tendence at the British Museum Moreover, such museum of 
natural history has wider influences over possessors and collec- 
tors of Toritles and of desiderated specimens than one of re 
stneted kind, as in Lincoln’s Inn Fields I concluded my 
Report, therefore, by referring to the lecture theatie shown in 

■ See Parliamenlnry Piper, or Blue B 10k, folio 1658, cntilled — 'Copiei ol 
all C'lmniunicAtioni made bylhe OfTicrrs and Arrhiteclafthe Bntish Muieum 
La the Tni<iteei, rcipccling the want of ipace for exhibmoff the Collection! 
m that Institutiorti’^p 4 ^ Jl p. s 3 p 95 and p aS 

* In hi« report of l^eccmher ag 1B56, Dr Gray itatei —"Scarcely half of 
the ■nological collectliniii exhihiied to the public, and iheir due display 
would require more ihan twice the space devoted Lo them " — p ai To 
any removal of the natural history lo another site Dr Gray was strongly 
opjw'ied. 

* Parliamentary Papers, *' Report with Flan," Ac (ia6, 1 ), fal 1859 

0 Report, fit rw/ra, p aa 
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ny pUn, and cxpreiKd my belief that " Admiuibtrators will 
consider it due to the public that ihe gentleinen in charge of the 
leveral dcparlments ot the National Collection of Natural His- 
tory should have auigned to them the duty of evpiaining the 
pnnciples and economical relations of such departments, In 
elementary and free lectures, a«, eg", on Ethnology, Mammalogy, 
Ornithology, Herpetology and Ichthyology, NlaUculogy and 
ConchoLogy, Entomology, Zoophyte logy, . Botany, Geology, 
Palaeontology, Mineralogy." 

After the lapae of twenty years I have lived to see the fulfil- 
ment of all the recommendations, save the Anal one, of my 
Report of 1859. The lecture- theatre was erased from my plan, 
ana the elementary courses of lectures remain for future ful- 
fUment. 

Considering that, in the probable cominuiii cation of this 
Report to rarliameiit, 1 was addressing the represenU lives of 
the greatest commercial and colonising nation in the globe, 
representatives of an empire exercising the widest range of 
navigation and supreme in naval power, such nation and empire 
might well be expected by the rest of the civilised world to offer 
to students and lovers of natural history the best and noblest 
museum of the illustrations of that great division of general 
Klence, 

Bat for such a mn^eum, a site or -uperficial space of not 1 e‘is 
than eight acres was asked for, the proportion of •^uch suace to 
be occupied by the proposed building being, at first, limited, 
and dependent upon ils architectural arrangement in one, two, 
or more storeys But the effect of restricting the site or avail 
able superficial space to that, gg. on which the Museum at 
BLoomsbuTy now stands, was significantly demomtrative of diffi- 
culties to come, and concornitamly indicative of the administra- 
tive wisdom which would be manifeated by securing, 111 a rapidly 
growing metropolis, adequate snace for future additions to the 
building which might be in the first jdace erected theieupon 

Nevertheless one or two of my intimate and confidential friends 
dissuaded me from sending in a Report which might be conatiued 
or misinterpreted as exemplifying a character prone to incon- 
siderate and extravagant views, and such ns iniglit even lead to 
disagreeable personal consequences. Moreover the extent of 
spoco reported for seemed inevitably to iii>olvc change of loca- 
lity, Two of my colleagues occupied the elegant and enmiLO- 
dious residences attached to the British Museum; and it was 
possible that provision for such residences marked m ihe plan 
which accompanied my Report might not be adopted. Moreover 
no statement of grounds for adequate epace requirements f(]r the 
whole of the National Mu'^eum of Natural History had previously 
been submitted to authority. The b gislalive mind had not been 
prepared for calm and due consideration of the subject, ^till 1 
flattered luyscif that, by whomsoever the cletiails and aims and 
grounds of my Report uerc known and comprehended, any strong 
opposition oil the part of Parlument could hardly he expected. 
Nevertheless, aJi Irish Member seeing a way to a ;>osition in the 
House which is gained liy the grant of a Committee of fnquiiy, of 
which the Mover becomes Chairman, mode my Report and JMan 
the ground of a motion to that efTect, which was curried The 
Select Committee, after taking the evidence published in the 
Blue Book (ordered to be printed August lo, i860, quarto, pp 
238, with ten plans), reported against the removal of the Natural 
ffistory Collections from the Bnthli Museum, As to the chief 
reasons allegeil for such removal the Report states that with one 
** eminent exception the whole of the scientific naturalists ex 
amined before your Committee, including the Kcepen of all the 
Departments of Natural History in the British Museum, are of 
opinion that an exhibition on so large a scale tends alike to the 
needless bewilderment and fatigue of the public, and the im- 
p^imeDt of the studies of the bcientific visitor , , . , Your 
Committee, therefore, recommend the adoption of the more 
limited kind of exhibition advocated bv the other witne^seR, in 
preference to the more extended method recommended by Prof, 
Owen. " 

Lest howevcT the House might attach undue weight to the 
exceptional testimony, the chairman of the Committee deemed 
It his dut^f ID bringing up the Report, to warn the House of the 
character of nch testimony, and his speech left, as 1 was told, a 
Tcry unfavourable Imprehsion as regards myself, I was chiefly 
cOBccrncd to know wnmt might be put upon record in "Han- 
sard," Id that valuable w ork hon, meinben revise their reported 
ulteronoei before the nheels go to pres^, I was somewhat re- 
lieved to find Mr. Gregory regretting that ** a man whose name 
stood 10 bJgh should connect himself with 10 foolish, crazyj and 


extravagant a scheme, and hhould persevere in it after the folly 
had been pointed out by most unexceptionable witnesseii. , , . 
"They had on one side, and standing alone, Prof, Owen and 
his ten- acre scheme, and on the other side all the other scientific 
gentlemen, uho were perfeclly unanimous in condemning the 
plan of Prof. Owen as being utterly useless and beu ildcHng 
. . . "Among the^e gentlemen were Prof Huxley, Prof, Mos- 
kelyne, Mr Waterhouse, Dr, Gray, Sir Roderick Murchison, 
Mr Thomas Bell, P G.S , Dr Sclater, Sec Z.S., Mr. Gould, 
and Sir Benjamin Brodie To give the Home some idea of that 
gigantic plan, he might mention that a part of it consisted of 
galleries 850 feet in lengih for the exhibition of whales. The 
scientific men examineil on the subject, one and all, disapproved 
of that plan tn toto , and they advocated what was lecnnically 
colled a * typical mode of exhibition.' 

In point of fact that Supplementary Exhibition Room which 
was planned and retommended for the purpose I have already 
cited, uas urged by the instructor of Mr Gregory as the sole 
reasonably required National Museum of Natural History, for 
which the nation ought to be called upon to provide space and 
fund's, a coiiclu'^ion subsequently adopted and unanimously re- 
commended by the Royal Commission on Science.^ 

Although grief was natural and comiderablc at this result, not 
without lunrlificntioii at the reception by Parliament of the 
'‘Report and Plan” lulimitted thereto, 1 now feel grateful that the 
sole responsibility nf then author is attested in the pagcb of a 
Work® which will last as long a^, and may possibly outlast, the 
great legislative orgahi^ntiun whose debates and dclcmmations 
are therein autlionlatively recorded 

I was not, however, ca^t down, nor did I lo=e eilhcr heart or 
hope , I was coiifidenl in the validity of the groui ds of my 
appeal, and foresaw in the inevitable accumulations year by 
year, the evidence whith would attest Us ■soundness and make 
plain the emergency of the proposed remedy. 

Moreover, there was one who, though not a naturalist, had 
deviiied more time, pains, and thought to the subject than hid 
been bcslow'cd by any — whether naturalist ex admiinstrfttur — who 
testified adversely thereon. The Right Hon William Fwart 
Ghdstnne, an elected Trustee of the British Museum, took 
nothing on trust , he explored wnh me in 1861 every vault ami 
dork recess m the Museum which had been or could be allotted 
to the non exhibited *“pccimens of the natural history, those, viz 
nhich it nas my aim to utilise and bring to light He gave the 
same attention to the series selected for exhibition in the public 
galleries, and appieciated the inadequacy of the errangemenls 
to that end. He listened to my statements of fact-^, to the 
grounds of prevision of annual ratios of increase, to the reasons 
for providing space therefor, to my views of the aims of such 
exhibitions, and to the proposed extended applicxtioni; and eluci- 
dations of the collections. Mr. Gladstone tested every aver- 
ment. and elicited the grounds of every suggestion, with a tact 
and insight that contrasted strongly willi the questionings in Mr 
Oregory^a committee room, where too often vague interrogations 
met with answers to match. 

Conformably with Mr Gladstone's convictions, he as Chancellor 
of the Exchequer moved, May 12, 1862, for "Leave to bring 
in a Bill for removal i f poriions of the Tru-^tees’ Collections in 
the British Museum," 

On May 19, when the Bill was to be read a second lime, 
A new, unexpected, and formidable antagonist aro^e, Mr 
Dinraeli early got the attention of the House to a speech, 
warning hon. meutbers of the "progreBsive increase of expendi- 
ture on civil estimates, ” and laying stress on the fact that the 
"estimates of the act uni year showed no surplus."* The in- 
fluence of this advocacy of economy is exemplified la the debate 
which ensued For repetitions of the nature and terms of 
objections to the Report and plan, as already denounced by Mr, 
Gregory, Mr Bernal Osborne, and 01 hers, reference may be 
made to the volume of " Hansard" cited below An e-timablc 
hon member, whose words had always and deservedly earned 
weight with the country parly, lent his mfluenee lo the <anie 
result. Mr Henley, representative of Oxfordshire, said 
"Ail the House knew nos that a building wa.s to be put up 
somewhere. He considered this a bad way of doing business, 
rarlicnlorly at i| lime when nobody could be sanguine that the 
fiiiBncea of the country w'ere in a flourishing state. Let the 
stone once T^e Fet rolling, and then all gentlemen of science and 
taste would have a kick at it, And it would be knocked from one 

■ "Haniafd " Debate nf July 1B61, pp. iB€i. loiB 

’ Fourth Report, p 4, i ’’HaDbard." ut sHgra n Ib iBtis, p. 1917. 
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to the other, and none of them probably would ever live to see 
an end of the eepeuse " ^ 

Permit me to ffive one more example of the baneful influence 
of the opening speech on our great instrument of ^cientiRc 
process, Mr. Henry Seymour, Member for Poole, said — 
" ifa foreigner had been li tening to the debates of that evening 
it must have htnick him that it v as, to bay the least, a rather 
curious coincidence that a proposal to vote 6oo,ooof for a new 
collection of birds, beasts, and fishes at South Kensington should 
have been brought forward on the very evening when the Leader 
of the Oppontion had made a speech denouncing that exorbitant 
expenditure — a apeecli, he might add, winch was re-echoed by 
many Liberal member& of the House.*' * 

It was however not a ‘'curious” but a "designed coincid- 
ence,” Mr Di^rneli, knowing the temper of the House on 
the subjecr, and that the estimnle^ for the required Museum of 
Natural llidory were to be sulumtted by Mr Gladstone, chose 
the opportunity to initiate the business by an advocacy nf 
economy which left its intended elTecl upon the House In vain 
Lord Palmerston, in reply to the Irish denunciators, proposed as 
n compromise to "exclude whales nliogetbcr from disporting 
themsrives in Kensington Gardens.”" The Government was 
defeated by a majnnty of nincty-two, and the erection of 
National or British Museum of Natural llisttiry was postponed, 
to all appearance indcfiiiitely, and m rc.ili<y lor ten years 

Nevertheless, neither averments nor arguments m the House 
on May 19, 1B62, nor testimonies in Ihe hostile Commiitee of 
iS6d, 1861, bad shaken my faith in tlic grounds on winch the 
" Report and Plan of 1859" had been based, The facts bearing 
thereupon, which it was my duty to submit in my "Annual 
Reports on the Natural History Departments of the British 
Muscam,” would, 1 still hoped, have some influence with hon 
members of the legi>lature, to whom those Reports are 
Iran'imittcd 

The annual additions of specimens contmurd to increa-e in 
number and in value year by year I embraced every oppor 
I unity to excite the interest of lovers of natural history travelling 
abroad and of intelligent scl tiers in our several colonies to this 
end, among the results of which I tnay cite the reception of the 
Aye Aye, the Goi ilia, the Diido, the Notornis, the inaximiaed 
and elephant- footed species of Dinornis, the representatives of 
the various orders and genera of extinct Keptilia from the Cape 
of Good Hope, and the enually rich and numerous evidences of 
the extinct Mai^upialia from Australia, besides such smaller 
ranticB as the animals of the Nautilus and bpirula. 

Wherever room could lie found 111 the exhibition galleries at 
Bloomsbury For these specimens, stufTed or as articulated skele- 
tons, or^as detached fossils, they were squeezed in, so to speak, 
to mutely manifest to all visitors, more cspecully administrative 
ones, the state of cram to which we were driven at Bloomsbury. 

Another element of my Annua] Reports was the deteriorating in- 
fluence on valuable specimens of the storage vaults and the danger 
of such accumulations to the entire Museum and its priceless 
contents And here perhaps you may deem some explanation 
needful of the grounds of the latter consideration addressed to 
economical grantera of the national fund*;. 

llie numl^rof specimens preserved in spirits of wine amounted 
I > thousands ; any acadenttl breakage, with conilagration, in 
the Bubtemneous localities contiguous with the heating apparatus 
of the entire British Museum, would have been as destructive to 
the bmldmg as the gunpowder wai meant to be when stored m 
the vaults beneath Kiim James's Houses of PariumcBt. 

At this cruris the " Ceding Journal,'' after the stormy debate 
nf May 19, t86c, made the following appeal to me Let Mr 
Owen describe exactly the kind of Imilding that will aniwer his 
purpose, that will mve space for hia whales and light for his 
nmnnfaig-blrds ana butterflies The Hou^e of Commons will 
hardly, far wij shame, give a wellndigested scheme ao mda a 
reception as it did on Monday night.” * 

My aniwer to thia appeal was Tittle more than some amplifica- 
tion, with additional examplea, of the aeveral Lopica embodied 
in the original Report. The pamphlet '*On the Extent and 
Aioh of a National Moaeua of Natural History,” with redaced 
copiei of the plani, went through two editions, and no donftit 
bod the efleet anticipated fay the able Editor 

AnoQier element of revivinf hope xmi the aocepLanoa by Ur, 
Cjfenry of the governnait of a tropKal i^nd. 

Ine Hgadoni Prime Minister aocnrately gauged the modlftad 
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feeling — the subsiding animosity — of Parhament on die subject, 
and submitted (tune 15, 1863) a motion " for leave to purdiase 
five acrej» for the required Natural llistoiy building.'' The 
choice of locality he left to honourable members Lord 
Falmcr*iton pointed out that the requisite extent of site could be 
obtained at BloooKibury for 50,000/ per acre, and that it could 
be got at South Kensington fur 10,000/ per acre, and his lord- 
ship distinctly stated that the space, in either locality, would be 
bought fur the purpose of a Masunni of Natural HisLory. The 
purchase of the laud at South Kensington was accurdingly voted 
by 267 against [35, and thus the Gu\crnmciil proposition was 
earned by a majnrity of 132. B} lhi'> vote the decision of Mr 
Gregory's Committee was virtually annulled 

In a conversati in with which 1 was favonred by Lord Palmer- 
stuii, 1 interposed a warning against restncUoii of space, and 
eventually eight acres of ground were obtained, including the 
Mte of the Exhibition Building of 1S62, opposite Lrumwcll 
Garden^, and that extent of space is now secured for actual and 
pro-pcLtive requirements of uur National Museum of Natural 
Hi'.tory 

I am loth to trespass further on the time of the Section, but a 
few words may be expected from me of the leading steps to the 
acquisition of the present edifice, occupying a portion — about 
one third — of that extent of ground 

Mr Gladstone, adhering to the convictions iihidi led him to 
submit his financial proponilion of May, 1862, honoured me, at 
the close of that session of ParliTUient, with an invitation to 
Hawanicn tu discuss my jilans for the Museum Budding , .ind, 
after consideration of every del nl, he requested that they might 
be left with him. Pie placed them, with my written expositions 
of details, in the hands of bir Henry A Hunt, C B , responsible 
adviser on buddings, &c , at the Uffice of Works, with instruc- 
tions that theybliouM be put into working form, so aa to suppoit 
reliable estimates of cost. 1 was favoured witli interviews with 
Sir Henry, resulting in the co njdelion of such working plans of 
a museum, mcludiiig a central hall, an aichdectural front of two 
storeys, and the senes of single itoreyed gallcnes extending at 
right angles to the front, aa shown in my origuial Plan I wa*: 
assured that such plan of building alfording the space T had 
reported on, would be the basis to be submitted to the profes- 
sional Architect whenever the lime might arrive for Parliamentary 
sanction to the cost nf such building 

Here I may remark that experiments which preceded the sub 
stitation, ill 1835, of the actual Museum of the Hunterian 
Physiology at the Koyal College of Surgeons, for the costly, cttm 
bron^, and ill-lit building, with its three-domed skylights, Which 
precede i it, had led to the conclusion that the light best fitted 
fora museum was thd in which most would be reflected from 
the objcfcts and least directly strike upon the eye; and this was 
found to be cJTected by admittance of the light at the angle 
between the wall and roof But this plan of illumination is 
possible only in ^allene^ of one storey, or the topmost m a 
many-storeyed ediflce. Such system of illnminalion may be 
seen m every gallery of tbe mU'«euni desenbed to you last year 
at Swansea, save those of the storeys of the mam bidy below 
the sky-lit one which necessitate side windows 

I subjoin a copy of the letter from bir Henry A Hunt, con- 
veying his conclusiona respecting the plan of building discussed 
with bim 

"4, ParlMWunt Strttty Sipianher 25, 1862 
My Dear Sir,^^ return you (he drawings of the proposed 
Museum of Natural History at South Kensington In May last 
1 told Mr Gladstone that the probable co&t of covering five 
acres with Buitable buildings would be abont 500,000/, or 
100,000/. per acre 

"The plan proposed by you will occupy about four acres, and 
will cost about 350,000/, or nearly 90,000/, per acre. 

" Having prepared sketches showing the scheme suggested by 
you, I have been able to arnve more nearly at the prolMhle cost 
than 1 had the means of doing in May last. Bnt, after all, the 
difference is not great , all hough the nre ent estimate It a more 
reliable one than the other It 11 right, however, to state that 
tfii disposition of (he building os propoaed by you writ give a 
gr«ter arnoust of aocnmmndaliQn, and adoiit of a cheaper mode 
of eDoafanKtioo, than 1 had calculated upoa in May (relatively 
with the apace latended to be eowad), and thcnlm 1 ihmk 
your plan far better adapted for the Museum than the plan I 
look the kbeiiy to atuaeBt to Mr- Gladstone. 

(Signed) Hbirt A. Hvirr" 
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Sir H. A. Hunt liod previously formed sin cfitimate of cofctfor 
ihe Cbnncellor of the exchequer on in'^pcction of the Keport 
and plan m the Parliamentary paper of March, 1859. The 
letter to which I refer 1 regard u an antidote to some previous 
quotations fTom adverse members of Parhaincnt, 

The working plan^ of Sir Henry A. Hunt uere subsequently 
submitted for competition! and the designs of the accomplLshed 
and lamented Capt, Fowke, R,E., obtained the auaid in 1864. 
His untimely death arrested further progress or practical appU- 
catlon of the prize design^J, 

In 1867 Lord Elcho pressed upon the llou^e op Commons, 
through the Hungerford Bndge Committee, the Thames Em* 
bankinent as a bite for the New Museum of Natural History, but 
unsuccessfully. The debater Ihereor, nevertheless! caused ^ome 
further delay. 

In 1S71 a vote of 40,000/ for beginning the Museum Build- 
Inn at South Kensington wa.s carried vilhrmt disms&iun. In 
1^2 a vote of 29,000/, for the same building was opposed by 
Lord FIclio, but was carried by a majority of 40 (85 against 45) 

On the deuiisc of Caut Fowke Mr. Alfred Waterhouse was 
selected as architect, lie accepted the general ])lanb which had 
been sanctioned and approved by Sir H. A. Hunt and by Capt. 
Fowke, and I took the liberty to suggest, as L had previously 
done to Capt. Fowke, that many ol jects of iiatuial history might 
afford •‘Ubiccts for architectural ornament , and at Mr. Water- 
house’s request 1 transmitted numerous figures of such as feemed 
suitable for lliat purpose. 1 shall presently refer to the beauti- 
ful and appropriate ^ty 1 e of architecture which Mr. Waterhouse 
selected for this building, but am tempted to premise a brief 
sketch of whnt 1 may call the Genealogy of the British 
Museum,” or what some of my fellow labourers, agreeably with 
the actual phase of our science, may prefer to call its " fhylogeny," 

Sir Hans Slnane, M D , after a lucrative practice of h s 
profession in the then flourishing colony of Jamrica, Rnally 
settled at Chelsea, and there accumulated a notable niusenm of 
natural history, antiquities medals, cameos, &c , besides a 
library of 50,000 volumes, including about 350 portfolios of draw- 
ingM, 3500 manuscript^, and a multitude of print^i. The^c speci- 
mens were specified m a Mb catalogue of thirty-eight volumes 
in folio, and eight volumes in quarto. Sir Hans valued this col- 
lection at the sum of 80,000/. ; but at his death, m 1753, 
found that he had directed in his Will” that the whole should be 
oiTered to Parliament for the use of the ]mblic on payment of a 
minor sum, in compensation to lus heir<. This offer being sub- 
mitted to the House of Commune, it was agreed to pay 20,000/. 
for the whole. At the ^ame time the parenase of the Cottonian 
Library and of the HuTleian MbS was included m the Bill.^ 

The following are the terms of the enactment — 

Act 26, George IT ^ Cap 22 (i 753 ) — ^ctitons IX. ana X, 

"(IX ) And it be enacted by the authority aforesaid, that 
within the cities of London or Westminster or the suburbs 
thereof, one general repository shall be erected or provided in 
such convenient }iUce and in ^uch manner os the trustees hereby 
appointed, or the major part of them, at a general meelmg 
assemliled, shall dirict for the reception not only of the said 
museum or collection of Sir Hans Sloane, but also of the Cotto- 
niaiL 1 ibrary and of the additions which have been or vhall be 
made thereunto by virtue of the last will and testament of the 
Mid Arthur Edwards, and likewise of the said Harleian col- 
lection of manuscripts and of such other additions to the 
Cottonian Library ao, with the approbation of the trustees by 
this Act appointed, or the maior part of them, at a general 
meeting a<;ficmblcd, shall be made ihercunto in manner herein- 
after mentioned, and of such oilier collections and libraries as, 
with the like approbation, shall be admitted into the 'aid general 
repository, which several collections, additions, and library so 
received into the Mid general repository shall remam ana be 
preserved therein for public use to all posterity. 

" (X ) Provided olwaprs that the «ain museum or collection of 
Sir Hans Sloane, ui all its branche<:, bhall he kept and preserved 
together in Ihe said general repository whole and entire, and 
with proper marks of distinction.” 

' ]d hu lotlar of February 14, 1751, to hla fntnd Mun, Horace Walpole, 
ihcn Member for Lynn, wntes — ' V^pu will scarce eueu how I employ my 
lime, chiefly ai prose nt lo the raordiansliip of embryos and cockf^iilielli. 
Sir Honi bloone is dudi and hu mode me one uf ihe Lrusievi of hii 
museum, which is to be olTercd for tweniy-thouiond pounds to the Kina and 
Fuliomenl and (m default of acceptoace) lo the Huyal Acodeouei of 
Petersburg, Berlin, Pons and Modnd He valued imt fLiur-score thuusond. 
and en would any one who loves liippapolamuies, riurke with one eoi, ana 
ipldoi u big os geese The king nos excused himselF, uying he did bqI 
inink that theie were twenty ihouund pounds in ih* Tnasury?'— " Letter 
10 Honce Mean,” 8vo, vol iv p. 33 


The (ruitecs ^pointed under the Act are of four dossei ; 
Royal, Oiheial, Family, and Elected. The first class includes 
one tiiLvtce a].pr>inted by the Sovereign , the second class meJudes 
the f ord Arthbishop of Canteibiiry, the Lord High Chancellor, 
the Sj eakcr of the llou'^e of Commons, and twenty two other 
high officials and presidents of societies. The three Rrst in this 
elates are de ignated "Principal Trustees,” and in them is vested 
the patronage nr sppoiniment to every salaried office save one 
in the Briush Museum ; the exception being the Principal Libra- 
rian, who ^ appointed by the Sovrreign. Of the Family Trus- 
tees, the Sloane collections are now r^resented by ihe Earl of 
Derby and ihe Earl of Cadooan, the Cottonian Library by the 
Rev. Francis Anncsley and the Rev Fmncis Ilanbury Annetley, 
the Harleian manuscripts by Lord Henry, C. G Gordon- 
Leniiox, M.P , and by the Right Hon, George A F, Cnvem^h 
Bentinck, M P. Among the Elected Trustees the honoured 
name of Walpole, associated uith the or<gm of the Biitish 
Museum, i<s conliimed by the Ki^ht lion. Sptneer Hoiatio 
Walpole, M.P,, to nhom the requisite Parliamentary bmmess 
of the Museum is usually coniideci. 

I may call attention to " thesubnibs of London or Westiniii- 
stcc” as one of the b calities siiecified in the original Act of Par- 
liament, and Mich siLiutinn was selected for the locality of the 
Library and the Mmemn The Government issued lottery- 
tickets to the amount of 300, exx^ , out of the profits of which 
the 20,coo/. for the hloanian Mu&cumuas paid and purchoiie 
made of .1 suiLabh building, wilh contiguous grounds fi r its 
reception and the lodgment of kcej^ers. 

To Ihe north of ihe nielropoli<;, about midway between the 
two cities of London and Westminster, there stood, in 1753, an 
ancient Limily uian^iuii called Montague House This is defined 
by SmoUet in his " History of I'ngland” as "one of the moht 
magnificent edifices m England.” ^ Its style of architecture vas 
that of ihe Tuillenes in Pans. From London it was ihut off by 
a Lofty brick wall, in the middle of which was a large orua- 
menlal galeviay and lodge, through which, in my earlier years 
as a student of natural history, 1 have often pass' d to mspeef, 
through the kindness of the then keepers of mineralogy and 
zoology, and make notes on, the Sloanian and subsequently-added 
rariUe<i. 

To ihe north of Montague House were the extensive ganlen'^, 
beyond which stretched away a sylvan scene to the slopes of 
Highgatc and Hampstead Hills. 

Ihe onginallocBtion of the Bn I ish Museum w as more apaifc 
and remote from the actual metropolis and less easy of access 
than IS the present Museum of Natural liistory at the West 
End 

The addiUona to the natural history ^enee, which accrued from 
175310 1833, together with the growth of other department-, 
necessitated provision of corresponding con^crvalive and exhibi- 
tion spaces, 'these were acquired by the erection, on the site 
of Montague House, of the present Bntish Museum, the aichitect, 
Sir Sidney Smirke, adopling the Ionic Greek style 

The extent of space afforded by this edifice in compAnson with 
that of Its predecessor was such as to engciidcr a conviction that 
it would suffice for all Mibsenuent additions The difficulty in 
our finite nature and hmitea capacity of looking forward is 
exemplified in such names as New College at Oxford, Ncwcastlci 
New Street, New Bridge, Ac., as if nothing was ever to grow 
old; and the same restricted power of outlook affects our pre- 
vnion of requirements of space for ever-gmwlng collections. 

The Fruited Book Department, which took me lion’s shtre of 
the then new Bntisli Museum, found itself compelled in the 
course of one generation to appropriate the quadrangle left hy 
Smirke in order to admit Light to the windows of the galleries, 
looking that way or in wards. 

From analogy I foresee that some successor of mine may 
exemplify human short-i-ightednesR in my limit of demand to eight 
acres for the growih of ihe present MuFeum. 

How ever, these acres, afler conflicts stretching over a uore or 
more of years, have at iai<t been acquired for due display and 
facilUies of study of the hubjects of Section D. 

Amongst the works of architectural art which adorn the 
metropolis, Westminster Abbey and St. Paul’s Cathedral fctand 
supreme. Of later additions m^ with them be named the noble 
example of the Perpendicular Gothic selected by Barry for the 
Houses of Parliament, and, 1 may be permitted to odd, the new 
Law Courts, which exemplify the more severe style of the 
Thirteenth-century Gothic, 

> Ed iBaS, p. 33 * 
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Mr. Alfred Waterhouse, R.A , for the rcAUftntion of the plan 
and requirements of our Museum of Natural History, luLs chosen 
an adaptauon of the Round -arched Gothic, Romanesque, or 
Romaic of the twelfth century. No style could belter lend itself 
to the introduction, for legitimate ornament all on, of the endlcis 
beantiful varieties of form and surface sculpture exemplified 111 
the animal and vegetable kingdoms Sut the skill in which 
these varieties have been selected and combined to produce unity 
of rich effects will ever prodaicn Mr Watcrliouse s supreme 
mastery of fais art. 

I need only ask the visitor to pause at the grand entrance, 
before he passes into the impressive and ralher gloomy vestibule 
which leaiU to the great hall, and prepares him for the flood of \ 
light displaying the ncbly-ornamenled columns, arcales, and 
galleries of the Index Museum I 

In the conitruction of a building for the reception and pre | 
servaiion of perishable objects, the material shnultl be of a | 
nature that will least lend it^df Lo the absorption and retention | 
of moihtiirc This material is that artificiil stone called terra- | 
cotta. The comiiaclncss of texture which fulfils the purpose in | 
relation to dryntss is also especially lavourablo lor a public | 
edifice in a metropolitan lucality Ihe microscopic receptaclch | 
of soot-parlicles on the pohshcrl burface of the terra cotta slabs 
are reduced lo a minimum, the influence of every shower in 
displacing those particles h maximized I 'im sanguine in the 
expectation that the test of exposure to the London atmosphere 
during a jienod cuual to that which has elapsed since the com- 
plclinn of Harry 5 richly ornamented palace at Wcstmincter, 
now so sadly blackened by soot, will speak loudly in favour of 
Mr Waterhouse’s adoption of the material for the construction of 
the National Museum of Natural History. A collateral advan- 
tage i-, the facility to vihich the moulded blocks of terra-cotta 
lend themselves to the kind of ornamentation to uliich I have 
already referred 

In concluding the above sketch of the development of our 
actual Museum of Natural History, 1 may finally refer, in the 
terms of our modern phylogemsts, lo the tiaccable evidences of 

ancestral structures^' In the architeclmal details of the new 
Natural History Museum you svill find but one character of the 
pnoiitive and now extinct museum retained, mz tbe Ccntial 
Hall. In Montague House there were no galleries, hut sule-lit 
saloons or rooms of varying dimensions and on different storeys 

In its successor, the Museum developed on its site al a later 
period, we find gallcnes added that, for example, which was 
Mpropnated to the birds and shells being 300 feet m length, 
This architectural organisation still exists at Bloomsbury. 

The Museum, which may be said to liave budded off, has 
risen to a stiLl higher grade of structure aftci settliug down 
at South Kensington fn its anatomy we find, it is true, 
the central hall and long side lit galleries , but m addition to 
these inherited structures wc discern a ■series of one-storeyed 
galleries, manifesting a developmental advance in the better 
admission of light and a consequent adaptation of the walk aa 
well as the floor to the needs of exhibition.^ 

Should the Section, ns did tbe Acadcmie des Sciences in rela- 
tion to the passage cited, kindly condone such application to human 
contrivances of the current genealogical or phylogenetic languige 
applied to vital structuies, your President need hardly own his 
appreciation of the vast superionty of every btep in advance 
which IS manifested m existing as compared with extinct 
organisms. And thus, sensible as far as human faculty may 
comprehend them, that organic adaptations transcend the best of 
those conceived by the ingenuity of man to fulfil his special 
needs, he would ask whether analogy docs not legiiimaiely lead 
to the inference, for organic phenomena, of an Adapting Cause 
operating in a corresponding transcendent degree ? 

In conclusion, I am moved to remark that a Museum giving 
apace and light for adequate display of the national treasures of 

‘ In the notabla reply {AnmaUt dtt Seu/ue^ NaturtHex, iBag) to on illus- 
timlion of the unity uf eompoflitjon or of pfui fn Ceiihalopoda and Ver- 
tobratea, by bending one of the Utter so m 10 bnnjr the pelvm m contoci 
with tha nape, advocated by Gvoffroy St, HiUln, Cuvier did not deem it too 
Uivial to cell in architecture to eluadate hii i^ijecUoni. “ La tam/oxiiian 
j*HHe mariMi c'cit 1 e numbre dUppartemeiii ou de chsunbrei qui I’y trouve . 
et son /iMf e’eet U diipoiitiun reciproque de cee appaitunrnj et de cee 
dumbrea Si deua mauona contenueni chacune un vutibule, une ond- 
thambre, una chimbn h coucher, un ulon, ec une ulle Jt mioger, on dfnic 
qua kur at im mimt ; et ii oette chimbre, ce ulon, Ac , 

SBient au mCme dtofe arrangdi done k mime monihre, on dirolc luui que 
leur ext U mime Mail 11 Uur ordre dloit diffdr^nt, il de ploin-pied 
due une del miiiaiif, cei pi^ef dteient plocdei dtiu Tautie aux dUgei iiie- 
eosiils, on diroit qu’avec une oompoRition lemblable cci maisoni Hint eon- 
imitei lur del pfoni diffdraiu " (p, a 4 Jk 


Natural History may be expected Lo exert such influence on the 
progress of Biology as to condone, if not call for, a h&rrative of 
the circumstances attending Us formation in the Records of the 
British Association for the Advancement of Science. 


0(/R ASTRONOMICAL COLUMN 

Encke's Comet — We continue the cphunciis of this comet 
in Ihe rontracled form adopted in Natuke, vnj. xxiv, p. 292F 
fiom the calculations of Dr O Backlund of Pulkoua * — 

At Berkn mtdni^kt 
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In 184S, uhen the perihelion passage occurred eleven days later 
than it Mill do in the present year, the coinrt was remarked to 
be "just visible” to the naked eye at Harvard Obstrvatoiy, 
U S , on the morning of October 9, when the theoretical intcn- 
‘'ity of light was 4*3, and it was "plainly visible” In Ihe naked 
eye on ilic morning of Novemlicr 4, with an intensity of 9 5. 
The lUler is a greater value than will lie atlaintd at thi', appear- 
ance, the maximum being 7 5 on November 9 On (October 10 
the calculated brightness will be equal to that, when it was just 
visible without the telescope in 1848, hut moonlight will interfere 
at the time. For about four weeks after Seplember lO the 
comet will nut «ct lu London As mc have already stated it wall 
be nearest to the earth on Octolier ii, and in pcnbclion on 
November 15 

[Since the above was in type we learn from Mi A. A. 
rominon that he detected Encke’"^ comet with his ihree feet 
reflector at Ealmg, shortly before midnight on Saturday last 
On the following night, when il was better seen, its diameter 
was about 2', and there was a central condensation of light ] 

Schaeuehle's Comet, — This comet will soon be uell 
observable m the other hemisphere, The follo\Mng track 
depends upon elements which Dr v, Hepperger has calculated 
from observation:^ to August II ■ — 

At Berlin Midnight 
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TTie intensity of light on July iS, the date of the first European 
observation, is taken as unity. 


NOTES 

The Royal Gardens, Kew, have just received, through the 
kind exertions on their behalf of Sir Ferdinand von Mueller, 
K.CM.G., F.R.S., Government Botanist, Melbourne^ perhaps 
the most remarkable Australian Cjrcadaceons stem which has 
ever been imported into this country. It is about four feet high, 
five and a half feet in circumference, and weighs about six 
hundredweight. It is the type of a new species desenbed by von 
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Mueller u Hacrosairtta Moorti^ In honour of Mr, Charlei Moore, 
F.L.S , the Director of the Botanic Garden, Sydney. The exhibi- 
tion of two atenu (of which that secured for and < ent to Kew is one) 
in the Qoeen'^land Court at the Melbourne Exhibition, >:eenis to 
have drawn attention to the specie" , The plants appear to have 
been obtained from the monntaiDon!i district near Spnngsure m 
Queeiuland, where speonnens have been seen twenty feet m 
height, with a girth of six feet four inches, rones measuring two 
to three feet iu length, and leaves seven feet long. The stem 
at Kew has been placed in the P.ilm Hou^e, w’here it can 
scarcely fail to be an object of intere‘il. It is in excellent con- 
dition, and there is every rea<;on to hope that it will m Uine push 
a new crown <if leaves Rut even if it does not it will at any 
rate form, as Sir Ferdinand von Mueller has suggested, a unique 
mugeuin apecimen 

The Gazdti contains the official notice of the appointment 
of a Rojal Commission, cnn<>i*^ting of Mr, Rcrnhard Sanniel- 
son, M V , F.R S., Prof. H E Rosene, D C L., F R.S , 
Mr Philip Magnus, Mr. John Slag?, M P., Mr Swire Smith, 
anil Mr. WilhamWoodall, M P , "to inquire into the instniciion 
of the industrial classes of certain foreign countries m technical 
and other subjects, for the purpose of comparison with thatnf the 
con ponding classes m this country, and into the influence of 
such instruction on manufacturing and other industries at home 
and abroad.” 

The Queen has signifled her pleasure to confer upon Mr 
MacCnrmac, of St, 'Ihomas’s Hospital, Honorary Secretary- 
General of the late Inteinational Medical Congress, the honour 
of knighthood. 

The Meteorological Station to be erected nt Pavia will be 
under the direction nf Prof. Cantoni, who will establish a 
station for terrestrial physics, for the investigation of the in- 
fluence of heat, light, electricity, iSce , on vegetation m general, 
■nd Kioe cultivationi; in particular, and aho for the ob^serva- 
non of the diumal and annual variations of terrestrial magnet ism 

The scientific activity of Pans is at present almost exclusively 
concentrateil on cleotncity, and the Pans Electrical Exhibilion 
will have a scientific significance which is quite nnusual. The 
Initiative has been taken by the German Government, which 
fans sent several professors to deliver lectures on the objects 
exhibited by that nation. Dr, Christian, of the Phyinlo- 
gicnl Museum of Berlin University, gives explanations every 
day at two o^clnck of the galvanometers on the Siemens 
system constructed by him. On Monday M. du Moncel, 
Member nf the Institute, delivered a lecture on Telegraphy at 
ten o'clock m the morning, and conducted hig audience through 
the galleries to visit the instniments de-enbed by him, Other 
lectures have been advertised for the different days of the week 
from August 29 to September 3. The Exhibition was opened 
to the Press last Friday and to the public last Saturday, at 
night from eight to eleven. 

The electric tramway in Pans has at length begun to work, 
and ha'' several tunes gone hackw ards and forwards A single 
overhead lube was tried at first to convey the current, but it was 
found impossible to insulate the rail by which it returned. Two 
overhead copper tubes are now used, along each of which at 
the bottom runs a longitudinal slit A wire passing through 
the slit is attached to the tramcar henealh, and above to a small 
wheel which rum freely in the copper tube. As the car advances 
It draws along the littk whetls thnuigh each tube, and thus 
mainUins the connectioa. 

A number of n a ti v es of Tiem del Pttego ere at present at 
the Jardin d' Aoclmmtahon in Pam 

The French Government have resolved to grant a subvenllon 


for erecting a statue in Franche Comte to Claude de JouAroy as 
the inventor of steam vessel*. The French Acaddmie dei 
Sciences at its last sitting adopted a report of M de Leaieps in 
favour of Jouflroy's claim to that distincliou and to public 
gratitude. 

The new botanical lecture theatre of the Univer&Uy of 
Edinburgh was used by Prof. Dickson for the first time 
during the past summer session. It is built from the plans 
of Mr Roberbon, of IT.M Board of Works, and is a large 
octagonal building lighted from the roof and by window^, on 
six sidec It IS seated for 600, and had this year to contain 
450 student'.. The acoustic orrangements are perfect. The old 
lecture-room has been converted into a general laboratory, while 
the former laboratory becomes a private room The practical 
teRchin!T has been conducted ns formerly by Mr. Geddes, lecturer 
on Zoology in the School of Medicine, assisted by Mr J. M. 
Macfirlane, B Sc. Besides the u^ual elementary cia^p, a class 
for advanced workers has also l^cn staited, a considerable num- 
ber of investi gallons have been prngecutcil, and Instruction in 
diawing has been provided. The latter arrangement has been 
peculiaily successful. 

Thc twelfth meeting of German Anthropologists was opened 
at Ralisbon on August 8 by the president, Prof. Fraas 
Some 250 members were present. The secretary, Prof. Ranke, 
read the report on the widely-extended activity of the Society 
Prof, Ohicnschlager (Munich) spoke on the Roman epoch m 
Bin ana and the exciv.ilions m the Roman bnnal-gioimd near 
Rnliabon Other addreaces were delivered by Profe-sors von 
Virchow, Tischler, Undset, Groos, Mchlis, IClopfleidi, Schaalf- 
faausen, Vatcr and Torok The next meeting-place will he 
Frankfort. 

The second meeting of Austrian Anlhroimlngists took place 
at SaUburg on August 12-16. Some 270 gentlemen were present, 
principally Germans, Noiwcgians, and Rufl'.ians Of eminent 
scientific men we may mention Prof von Vuchow, the travellers 
Ihr Tlolub and Dr. Nachtigd, Prof. Steub (Munich), and Prof 
Johannes Ranke Count Warmbrand was elected president, and 
Baron von der Sacken vice-prcbideiit. Addresses were delivered 
by Hcrren Pnnzmgci, Much, and Zillneron the ancient inhabi- 
tants of Noncum, which thc former two said were Germans , 
ITcrr Zillner however believed them to have been Keltv. On 
the second day Crown- Pnnee Rudolf took part in the meeting 
Count Wiirmbrand spoke on the development of the forms of 
bronzes and clay ves'iels, Ilcir Woldench on prehistoric dogs, 
Ilolub on the South African negro tribes ITerr Maska rcporte<l 
on the discoveries near Schoml^erg, and Professors von Virchow 
and SchaafThausen had an animated debate on the jaw of 
NcutilBchem. Other addresres were delivered by Professors 
Tischler, T usefaan, von der Sacken, Mulluer, and SchoafThauaen* 
The usual excursions terminated the meeting. 

The death is anntmnced of Prof L. Spangenberg, director of 
the technical Versuchsanstalt and Professor of the EngiDeering 
Sciences at the Technical High School of Berlin He died on 
AugUiit 6 last. 

The celebrated Egyptologist, Brugseh Pacha, ba* changed his 
residence from Cairo to Berlin, where he will lecture at the 
University, 

The European Vice-Con lul at Tchefime telegraphi to Con- 
itffntinople on Aogiut 27 that Tcbeime and Chio werei on the 
of thc 26th, vuited by an cofthqnake still more terriUe than 
that of the srd of April. The de&traetlcm of property, he layi. 
is coDHdcnble, and the faihabitonts ara in deapair. Conta- 
ponncoiiily with the shocks of earthquake felt at CM" and 
Tdieme, thc earth at Zante li reported to have auddenly givon 
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out intense heat, accompanied by a strong breeee from the east, 
causing much alarm. These phenomenaj however, subsided 
ininiediately On the 24th uiBt the entire island was enveloped 
m omoke, cloudi from the wcst-sonth-i^cit obscunn^ the sea 
from noon until dusk. Masses of caicined lenvea also fell 
thronghout the Island. 

A SEVERE shock of earthquake 11 reported to have been expe- 
rienced in the mining district of Teversnl, in Nottinghamshire, 
about noon on Friday last. In one of the pits belonging to the 
Stanton Ironworks Company the miners is ere so alarmed at the 
shock and the accompanyuig noise, that, thinking an explosion 
had occuned, they rushed to the mouth of the pit In the Pear 
Tree Inn, Fackley, bricks were removed from the chimney, and the 
same thing was noticed in a house at Teversal The station-master 
at the latter village, while sitting in his house, was thrown from 
hiB seat by the shock, and a quantity of plaster was detached 
from the ceding There Has no explosion m the mines or other 
circumstance to account for the phenomena, and an upheaval of 
the floor of one of the pits indicated that the cause of disturbance 
was below the workings. One of the pits is 430 yards deep 
The shock travelled in a north-west direction. 

The programme of the Congress of German Antiquarians, 
which Hill meet at Frankfort on September 11 15, has now 
been published On the 11th the twcnty'flve years jubilee of 
the Frankfort Antiquarian Society will be celebrated 

The professorship of Natural History and Geology at the 
Royal Agricultural College, Cirencester, vacant by the resigna- 
tion of Prof M G Stuart, has been filled by the apjiointment 
of Mr. Allen Ilarker, late of the Zoological Station, Naples 

One of the exhibits at the International Medical and Sanitary 
Exhibition was a Compact School Collection foi Use in 
Teaching the Chemistry of Foods," suggested by W. Stephen 
Mitchell, M.A, This form of case has been arranged for the 
purpose of affording, at a low cost, help to teachers in giving 
demonstrations on the chemistry of foods. The lending idea is 
that the teachers will be able to have on the walls of their 
schoolrooms the actual objects they are talking about, and the 
children will be familiarised by having always before them, not 
simply words or diagrams, but samples of the things themselves 
Mr. Mitchell believes, as he stated in a paper read before the 
Society of Arts and the Domestic Economy Congress held at 
Birmingham, that with such diagrams as he showed, having 
lines of different lengths to represent quantities, greater accu. 
racy of the knowledge of quantities can be conveyed than by 
showing the measured quantities in heaps as is the plan adopted 
at Bethnal Green. This does not get over the difficulty of show- 
ing the gases. Teachers must learn how to prepare these to 
show to their classes. The apparatus and materials for doing 
this are not costly, and are described in the "Shilling Chemistry 
Primer" published by Macmillan and Co. The cases arc 
arranged with a sliding panel in front, so that the bottles can 
be taken ouL 

At Castrop (Westphalia) a meteor was observed in the north- 
east sky on July 30 at 6.15 p.m. It moved In the direction 
from north-west to south-sonth-eost A meteoric stone weigh- 
ing about 5 lbs fell in the immediate vicimty of a field labonrer, 
and penetrated into the gronnd to the depth of i metre. It was 
intensely hot, and was afterwards forwarded to Herr Oberberg- 
nth Runge at Dortmund, in whose posshssion it now is. 

On August 13 the well-known Professor of Fhyalct, Dr. 
Wilhelm Weber of Gdttingen Univenity, celebrated the day 
when, fifty years ago, he was called to that Umvenity from Halle. 
He is now seventy-seven years of age, and lectured until a few 
yean ago. 
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A TERRiiiLE cataRtrophe happened on August 16 at Remscheid 
(Rhenish Frusisia). Suddenly the so-called Drennende Berg 
opened to the extent of Rome sixty to one hundred •square metra 
and Ihrew up gigantic flames. A house standing near sank into 
the burning gulf, and its inmates unfortunately perished. It Is 
believed that the disaster was caused by Ibe ignition of petrolenm 
gas rising from a petroleum vein in the depth of the mountain. 

Apropos of the forthcoming erection of a monument to Sauvage 
at Roulogne-sur-Mer, it may be mentioned that a rival claim to 
the invention of the screw propeller ha.s been •-et up on behalf of 
a pel son named Dallery, also a Frenchman, whose grand- 
daughter, it IS alleged, has submitted certain evidence to the 
Academie des Sciences, showing that her grandfather, who died 
m i8jS, took out a patent as long ago as 1813 for certain con- 
trivance;, including a screw propeller and a tubular boiler. M 
de Lesseps is of opinion that although Dallery, like Pauchon, 
had long ago conceived the idea of the screw, yet it is to 
Sauvape that the credit is due of having been the fir,t to apply 
It to practical purposes 

The following candidates have been successful in olitaining 
Royal Exhibitions of 50/. per annum each for three yeait, and 
free admission to the course of instruction at the following 
instituticns; — I The Normal School of Science and Royal 
School of Mines, South Kensington and jermyn .Sticct, Lon 
don — ^Thomas Mather, aged twenty-four, pattern maker, Man- 
chester , Alfred Sutton, twenty one, engine-fitter, Brighton , 
William II Littleton, seventeen, student, Bri'itol 2. The 
Royal College of Science, Dublin — Arthur Whitweli, nineteen^ 
ex-pupil teacher, Nottingham , Fredenck J, Willw, eighteen, 
student Bn^tol , Christopher J Whittaker, twenty one, pattern 
maker, Accrington. 

Mr E D TyLor requests ns to mention that the portrait of 
Andaman I^landers m his " Anthropology," p 88, which was 
reproduced in Mr Wallace’s review in Naturf, vol. xxiv 
p. 242, iR from one of the admirable series of photographs taken 
in 1872 by Dr. G. E. Dobson, now of the Army Medical School, 
Nclley Hospital. By inadvertence, the cut in qucRlion was 
pnnted in the " Anthropology " without reference to Dr 
Dobson. Ills paper " On the Andamans and Andamanese " in 
vol IV of the Jotirnal of the Anthropological Institute, which 
gives an account of his visit to the natives m their forest-home, 
is illustrated with a set of three portrait -groups, which show 
perfectly their peculiar and homogeneous race- type, 

Messrs. Cassell and Co have issued the first part oi 
" an entirely new and revised edition*' of Dr. Robert Brown's 
"Races of Mankind," under the title of " The Peoples of the 
World.” 

Phylloxera has made Us appearance m Hungarian vine- 
yards Its occurrence in the district of Srolos Urdo (Torda 
Comitat) has been officially stated Also in ihe Swiss canton 
of Neufchfltel it is spreading to on alarming extent. The vine- 
yards of Grand -Saconnex, Colombier, and La Coudre are fast 
succumbing to the plague. 

M 5 YNYR 05 , an Athens meEchaut, has recently given 100,000 
franca for building a museum at Olympia. 

The construction of another great Alpine tnnnel which 
should bring Pans and the North of France mto more direct 
cammunication with Italy than is afforded by the cxistiog tunnel 
through Mont Cenis, is under consideration with the French 
Government, the projects including not only one through Mont 
Blanc, but also through the Simplon or the Great St. Bernard. 
It 1 r not likely, however, that the latter will meet with much 
dneoungament. The tunnel under the Simplon would be 
60,719 fM long, while that under Mont Blanc fa only 44 >^> 
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feet. As connected with other Alpine tunnels, Mont Cenis is 
^0,093 feet, and St Golhard, 48,932 feet. The Simplon 
would therefore be loni^cst of all ; but, on the other hand, it 
would be on a lower level than the others, the entrance at 
Brieg being only 2333 feet, .ind that at Iselle 2253 feet above 
the sea level. The entrances to the Mont Blanc tunnel would 
be 3345 feet at Mont Quart, and 4215 feet at Entr^ves above 
the sea level. The linrdonneche entrance to Mont Cenis is 
3970 feet, and that at Modane 3799 feet, while 111 the cose of 
the St. Gothard tunnel the northern entrance at Goschenen is 
3638 feet, and the southern, at Airolo, 3756 feet alxivc the 
sea. Thus the Mont Ceiiis tunnel is shorter, but 330 feet higher 
than the Mont Blanc, while the Simplon \^ould be about half as 
long ngain, but about 1000 feet lower. Supposing that the 
oper.itions would be conducted at the same rate as they have 
been at St, Gothard, the boring will Lake 4218 days, or, working 
at both ends, 2109— nearly six yeari. 

The additions to the Zoological Society's Gardens during the 
past week include two Guinea Baboons {Cynoctphalus sphinx\ a 
Gnvet Monkey (Cercoptt/iecus griseo-vu tdi^t var.) from Weit 
Afnca, presented by Mr. Lionel Hart ; a Macaque Monkey 
{Mauuus cynomol^') from India, presented by the Rev George 
CufTe; two Arabian Gazelles {Gattlla arahua)^ three Domestic 
Pigeons {Columha atias) from Arabia, presented liy Mr Reginald 
Zohrab ; two Common Squirrels {SciuntT vulgar\\)i British, 
presented by Lieut -Col F D AVafers, 82nd Regiment , a Col- 
lared Peccaiy {DuotyUs taja^u) from Guiana, presented byCapt 
W. F. Waidropcr; a King-tallcd Coatl (A'hjwa rw/^r) from South 
AmencA, presented by Mr I-. H. Haworth , a Cinereous Sea 
Eagle {llaliaitux allnnlh) from Norway, presented by Mr James 
Ashbury , a Red and Blue Macaw {Ara meuao) from South 
America, presented by Mrs Supple , two Common Barn Owls 
British, presented by Mr. C. T Foster , an 
Upland Goose {Be}nicla ma^tllamca) from South America, pre- 
sented by Mr A. Nesbitt , t\^o Common Kestrels { 7 \nKnncuJu\ 
alaudanns)^ British, presented by Mr J. Edwards . a Bonnet 
Monkey (Afacacur fadiaUtx) from India, a Common Marmo<;et 
(ffapalejacchur)^ from South-Last Brazil, deposited , two Euro- 
pean Scops Owls {Sco/s s^u), European, purchased Amongst 
the additions In the Insecl.irium during the same period ore larvae 
of the Common Buttci/ly (Vanrsia C. alburn)^ Lobster Moth 
(Stanropus Talc Tussock Moth (Orgyta pudtbunda) — the 

so-called Hop- Dog — Dipthera onon. If alias prasinana^ and 
Dedtphila cuphofhuF gain, also a perfect insect of Cholus 
fprhesiy being the third knoi^n example of this species, originally 
described from specimens captured in an orchid-honsc at Iligh- 
gatc. The present specimen was found, under similar conditions, 
by Dr. Wallace of CoRhc'iter. 

SOCIETIES AND ACADEMIES 

Taris 

Academy of Sciences, August 22, — M. Jamm in the chair. 
—The fallowing papers w ere read * — Meridian observations of 
small planets and of Comet ^ 18S1, at Pans Observatory, during 
the second quarter of iSBl, by M Mouchez — Remarks on M. 
Jamin's note on comets, by M. Faye.— On spectrum analysis 
applied to comctfi, liy the same. — On the nature of the repulsive 
force exercised by the sun, by the same. He associated it long 
■go with the state of incandescence of the sun ; and, in an ex- 
periment, rare gaseous matter made luminous by means of an 
induction -spark was repelled by an incandescent plate at a 
■ensible distance Some thought this not decisive, however ; 
for the gaseoOB matter might become more conductive through 
heating, so that the effect observed might be a sort of obscure 
discharge. M. Faye invites phyiiciati to take up the matter 
afresh. — On the mtennr state of the terrestrial globe, by M. 
Roche, Supposing the globe formed of a nuclens or solid uook 
nearly homogeneouR, covered with a lighter layer, of density 


geologically shown to be about 3 in relation to water ; he finds 
it possible to harmonise the general values of precession and 
flattening, if it be considered that the interior nucleus has 
sobdifica and taken its definitive form under influence of a 
rotation less rapid than that now animating the earth The 
central block 1^ probably like meteoric iron m specific gravity, 
while the enveloping layer is comparable to aerobths of stony 
nature, with IiLlIe iron — On the irreducible co-vananta of the 
bmiry quartic of the eighth order, by Prof Sylvester. — On a 
new species of Chsus {Citsur Boc Arana, Pluich), fmm the interior 
of Sierra Leoue, capable of beanng the winter of Marseilles, by 
M Planchon Its endurance is a matter of temperament, and a 
proof of the extent of the scale of resistance to cold and heat 
which some plants possess, and which often upsets all prevision. 
The American Vihs iiparia live- sixty miles north of Quebec, 
and iH also found in the sub-tropical Southern States — On the 
laws of formation of cometary tails, by M Schwedoff Starting 
with the existence of an infinite number of ponderable particles 
in celestial space, he shows that those with poialxilic orbits have 
most chance of collision and consequent heating ami di^pcrfiion 
The sudden vaporisation of solids, due to passage among 
ihciii of a cometary nucleus, generates the cometary nebulosity 
The velocity of propagation of visible waves accompanying the 
nucleus is equal to the velocity of the nucleus itself at the moment 
of departure of these waves. The maximum of intensity of a 
cosmic wave is found in the tangent to the orbit of the nucleus at 
the point of departure of the wave. With these two laws he 
seeks to explain the pliciiomcna observed —On a particular case 
of the theory of motion of an invariable solul in a resistant 
medium, by M. Willolte — M Treve coiniiuinicated the results 
of some cx^xjnments as to the effects product d by shunts in 
telephonic circuits — Solar observations at the Royal Observa- 
tory of the Roman College during the first qunter of i8Si, by 
P Tacrhini After the secondary minimum in the end of last 
year, the solar activity resumed its course towards the maximum. 
The distribution of protuberances, &c , wvs the same as m the 
last quarter of 1880. — Observations of solar spots and faculte 
in April to July, 1881, by P Tacchini A minimum of spots 
occurred in May, and an exceptional maximum in July, now, 
the activity is nnew at a minimum During this year several 
perinils of abundant frequency have recurred, — Spectroscopic 
studies on comets b and c i88r, by M Thollon. Comet r seems 
to be almost wholly gaseous. The brightness of the head and 
tail of the comets seems to vary rapidly and uniformly with 
distance from the sun , arguing that their white light is almost 
wholly reflected sunlight flic slowness of variation of the 
band spectrum is against the view that the cometary ele- 
ments are rendered incandesccDl by calorific action of the 
sun The comets have probably a light and heat of 
their owTi, — Researches on the telluric lines of the solai 
spectrum, by M Egoroff Sending a strong electric beam 
throiRfh i8m. of aqueous vapour, and increasing ihe tension to 
6 atm., the spectrum was notably changed in aspect. The 
group a in the extreme red he thinks fundamental for aqueous 
vapour, and he u going to examine it in detail — On the exist- 
ence of a new metallic element, nctimum, m the zinc of com- 
merce, by Mr, Phipson. — Note relative to a new scries of 
phosphates and arseniates, by MM. Filhol and Senderens, — 
Fixation of hypochlorous acias on propargylic compounds, by 
M. Henry. — On the abnormal presence of unc acid in the 
salivary, gastric, nasal, pharyngeal, sudoral, and utenne secre- 
tions, and in menstrual blood^ diagnostic and therapeutic 
indications, by M Boucheron.— Observations diinng a thunder- 
storm on June 25, 18B1, by M. Larroque, 
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THE STUDENT^ S DARWIN 

The SiudenVs Darwin By Edward B. Aveling, D Sc , 
Fellow of University College, London International 
Library of Science and Freethought Vol II. (London. 
Annie Besant and Charles Bradlaugh, 1881.) 

S EVERAL months ago we reviewed the first volume 
of this series, and now m reviewing the second wc 
arc still of opinion that the promoters of the series arc 
mistaken, so far as they may have the interests of science 
at heart, in associating their endeavours to render science 
popular with their systematic onslaught against theistic 
belief In itself science has no necessary relation to any 
such belief, it is neither theistic nor atheistic, it is 
simply cxtra-theistic. It is but an extension of common 
experience, and as such has to deal only with the facts of 
ordinary' knowledge without at any point being able to 
escape from the sphere of the phenomenal , in so far as 
any inferences are extended from this domain they are not 
scientific but metaphysical Therefore, although it may 
be of use in the interests of “Freethought " to represent 
science as not merely neutral but negative in its bearings 
upon religion, the attempt to do so is detrimental to the 
interests of science , so far as it may be successful it can 
only tend to increase the suspicious dislike of scientific 
knowledge which large masses of the general public are 
already too apt to harbour. Still, as the leading object of 
the ** International Library '' is no doubt that of advancing 
anti-theistic dogma, its promoters are probably careless 
whether in so doing they are either loy<al or just to the 
cause of science, undei whose banner and in whose name 
they profess to march. 

But beyond recording our dissent from the unreason- 
able and, from our point of view, pernicious association 
of "Science” with ' Freethought” which is being carried 
through the " International Library,” we have nothing 
further to do with this matter , in these columns we have 
only to deal with the science, and so shall not again refer 
to the freethought, although it may be noted as a curious 
illustration of the contrast between “ the solid ground of 
nature ''and the quicksands of speculative thinking, that 
one of our most recent reviews was that of a book by Dr. 
Lauder Drunton, who is certainly no less an authoiity in 
science than Dr. Aveling, and whose whole object was 
seen to be the exact reverse of that which appears in 
** The Student's Darwin," — viz., to show that Darwinism 
15 not opposed to theism. For ourselves, it is needless to 
add, we hold that the theory of evolution resembles all 
other scientific theories in haring no point of legitimate 
contact with any ulterior question of metaphysics, further 
than that of removing from metaphysics certain erroneous 
arguments previously based upon imperfect knowledge. 

Dr. Aveling has been a diligent student of Mr. Darwin's 
books, and on reading his epitome of them, even m the 
most cursory way, one is more tha!hr ever amaxed at the 
enormous fertility of Mr. Darwin's work. At every page 
one feels bow meagre the epitome is — often little better 
than an index— and yet for more than 300 pages the 
index runs on showing as in a sketch what the mind of 
one man has accomplished, till the reader who is able to 
Vol. XXIV.— No. 619 


remember how many and minute are the details which 
the index embraces is glad to agree with an introductory 
remark of the writer, " It is well that all of us shoull 
know at least the outline of the work that has been done 
by this man. For as the name of Chaucer marks the 
fourteenth, and the name of Shakespeare the sixteenth 
century, so probably will the name of Charles Uarwin 
mark the nineteenth century in the years to come " 

The object of the "Students Darwin’' is thus, as its 
author says, to furnish a brief summary of ihc mam 
results of Mr Darwin's labours, and as the abstract has 
on the whole been well made, it ought to be found useful 
for any one who lias not time to read for himself the 
originals It would have been desirable to have gone 
less into mere description of species, and moie fully into 
the theory of their origin ; for no one who is likely to 
read the book will profit by the former, while the chief 
object of the "Student's Darwin" ought to be that of 
rendering a careful and complete abstract of Daiwmism. 
Yet this is far from being the case in the book before us 
When, for instance, we have the arguments from Classi- 
fication, Morphologj^ Development, and Rudimentary 
Organs all compressed into less than two pages, it is 
evident that the analysis is becoming much too scanty , 
and m fact no one depending for his information upon 
this analysis alone could form any just idea of the mass 
of evidence in favour of evolution and naiuial selection 
which Ml Darwin has collected. This fault is the less 
pardonable, because it cannot be pleaded in excuse for it 
that the author is pressed for space, seeing that throughout 
the book he every here and there devotes a paragraph or 
two to bad attempts at “ fine writing,’' which, besides 
being blemishes from a literary point of view, absorb a 
number of pages ^^hlch might have been profitably de- 
voted to a further exposition of what he properly terms 
" the maf^nitm opus " 

Dr Aveling, however, everywhere exhibits a just esti- 
mate of Mr. Darwin’s poweis, as a few quotations may 
suffice to show " From these pages ” those of the 
Monograph of the Cirnpedia) "the student will turn with 
icnewed revciencc for the great gcneraliscr, who is so 
patient and so completely master of detail/’ -‘Precon- 
ceived notions arc not for him. lie states the arguments 
for the conclusions that would stiengthcn the position of 
the great theory of evolution only less clearly than he 
states those that tell against that theory. No man was 
ever more of judge than he , no man was ever less of 
advocate . . The obligations of Charles Dai win to 

other workers in the ^ame field as himself are always paid 
with a cordiality and courtesy that must be as gratifying 
to them as they are natural to him." " Only thirty-four 
years and the man who has produced the new thoughts is 
still among us I To-day they form part of the accepted 
creed of scientific thinkers. . . To those who remember 
how few of the great have beheld with their own patient 
eyes their own greatness in some faint degree recognised 
during their owm lives, their own thoughts accepted as 
true guides by the thoughtful, assuredly there is cause for 
comfort hero." " Looking back over them again ” (i.tf 
the whole series of works), " we cannot fail to be impressed 
with those two Urge attributes of genius that are especially 
his— unrivalled powers of observation, unrivalled powers 
of generaliitition And the' homage that we pay him 

u 
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ii, I am auured, but the fwUcU of uUerancoa 
u compared with the heartfelt ^titude and wondering 
praise that will be the reward of this great thinker in 
(hole future times when the very lowliest in the land shall 
have AiU grasp of the meaning his teachings’ ^ &c. 

On the whole, the Student's Darwin ” de&crves to be 
successful in its object of popularising Mr, Darwin's 
work. The great bar to its usefulness will be its need- 
lessly aggressive tone towards religion, which is sure 
greatly to lessen a circulation which it might otlierwihe 
have had. Georgk J Romanes 


LETTERS TO THE EDITOR 

\Thi Editor does not hold himself responsible for opinions expressed 
fy hu iorrespondents. Neither can he undertake to return, 
or to correspond ivttk the rvriters of rejected manuscripts 
No mottce is taken of anonymous communuations 
\Thi Editor urgently requests correspondents to keep their letters 
as short as possible^ The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance cvx n 
qf communications containing interesting and nevei facts,\ 

Tebbutt'a Comet— Origination of its Proper Li^ht 

|f While there seems now no doubt that the honmir of being 
the discoverer of the great comet of iBSl belongs without nue-^- 
tlon to that life-long and most persevering observer, as well as 
succesif 111 computer, ofeomeb:, in Australia, Mr John I ebbult, 
three cominumcations which chance to have arrivciJ here this 
morning from different countries contam most diver c ideas of 
the nature of that portion of the comet’s light which universal 
spcctroicopic ohbcrvatton proves is inherent to the comet ihielf, 
indicating the existence there of carburetted gas of some kind, 
and la (juite distinct from the concoinilant weak reflection of 
solar light. 

1. In Abbd and Channinc Moigno’a Les Mondes for August 
25, that excellent phyiicist in Fans, M Jamin, is repre'^ented a.s 
staling that ihe comet’s carburetted gas could be rendered 
“properly” luminous only in two modes, viz,, either by com- 
bustion or cUckric dlschargen. *'lf by comlmalion," lays be, 
“how did It first lake Are? what keeps up the Are pcrpctuoily? 
and how are the malenalb of the comet kept, in such a Are, fnun 
becoming red-hot, and then giving out quite a different spectrum 
to any that has yet been observed?” Wherefeve he concludes 
that the cauM of Ihe “proper” Ugbl oftha oomet n the mniiit- 
natioo of Us constituent molecules by elcctnc discharge, as in 
the gas-vacuum tubes of our laboratorie^i. 

a. But neat comes a pamphlet from that accomplished spectro- 
BCopist and aatTonomer, Prof C. A Young of Pnneeton, New 
Jersey, U S., setting Mrth that the bands of carburetted gas 
seen in the comet's spectrum do most admirably and exactly 
agree with the combustion-bands of coal-gas and air, as seen 
in a Bunsen burner or a blowpipe flamC) or in the blue base 
of all carbo hydrogen flames known ; while they do, on the 
contrary, most emmchtly, markedly, and distinctly disagree 
from the bands of the spectra of the same gases as seen in gas 
vacuum-tubes when illumined liy electnc discharge. And this 
coiiclUMon of the eminent Amencan phyhicist is conArmed by a 
pamphlet just received from M Fi^vei, the spectroscopic olwcrver 
of the rc-organificd Koyol Observatory of Brussels ; as was also 
announced at the very time of the comef^B appearance by the 
present most acntcly observing Astro nomer-Boyal at Greenwich. 

3, What then I Ii M. Jamin's theory of the comet’s proper 
light being entirely due to electrical illumiuatlon utterly over- 
thrown, and Ihe celestial phenomenon given over to a process of 
combnstion, the mere mention of the necessary details of which 
suffices to show it ndiculoos and iinpossiHle ? 

^ Not yet^ 1 venture to think We ougfaf to discviminate in 
sui^ a case mo^t carefully between electnciLies of different in- 
tensities and different temperatures. Something too of that 
kind, and even much to the purpose of this cometary case, I had 
the honour of setting forth to t^ Rnyol Society, Edanburgb, 
last jreor, In a paper which is now bring pnntcd for their 7>0nr- 
attmru. For it was shown therein that, when using an indnc- 
tlon*coll capable of giving sparks of such Inteiuity as to be ffve 
Inchei bng In the open air, a gas vEcnum-tnba of btetait gu 
ihnwnd om the carhnratted fauidfl which Prdf. Vonntf oUiinei 


to as being absolutely not the bands which the spectrum of Ihe 
comet exMbited. Bijt when a smaller coil was employed, and 
more particularly when its outer helix of long thin wire was 
replac^ by another of short thick wire (‘specially prepared for 
the experiment), and the sparks thereby lowered in iDten(>ity to 
•‘Uch a degree as frosn [’3 of an inch, to be capable of only 
passing through O'l inch of air, then, when employed to illu- 
minate the same oleftaot gai vacuiiD-tabc, benidci Ihe bonds 
^een before (bnt now more faintly), another set of baoda ap- 
peared, which were exactly tho^c of the combustion of coal-gas 
and air, of Bunsen burners, blowpipe flames, blue base of all 
carbo-hydrogen flames, and AnaTlj — teste Prof. C. A. Young, 
M Fie vex, the Astronomer- Roy aJL W. H. M. Chnstic, and 
others— of Tebbuti’s great cornel of iSSl 

5. From this condensation of testimonies I presume that no 
other conclusion is ho be drawn than that the electrical dis- 
charges permeating the whole length of a comet’s tail moil be 
iiomellung exceedingly weak m inteasity ; — and the gentiamcn 
who em|Toy electrically lit up gas vacuum-tubes in their labora- 
tories must do their spiriting with them in fuiure much more 
gently, if they would really arrive at what goc^ on m cocnetary 
existences 'fbe following exceptiop, Loo, duly mentioned by 
rmf. Young, to hu general rule, seems to tend in the some 
direction For he stales “that while ihe evidence as to Ihc 
idenlity of the flame and comet spectra is almost overwhelming, 
the peculiar ill-deffued appearance of the comet ary bandt at the 
time of the comet’s greatest brightness is, however, soBMlbug 
which he has not yet succeed^ in irniLating with the flsme 
■ijicctruni.” 

6. “ Certainly not,” we may add to this moi*t honest con- 
fession ; for as the comet’s greater bnghtness near its perihelton 
passage could hardly be due to anything cKe khan a temporary 
increase in the mtemity of its lUuminaling electric currents, that 
would tend to bnng out the tube-set of carburetted hands to 
inLerferc with, and spoil the neutness and sharpness of, the so- 
called flame bandii and would certainly imply a quality or tem- 
perature which does not exist in any known simple flame, but 
18 found in the spark of even the smallest induction coil, unless 
some bpecul means are taken to dump down its intensity 

1 have long wiidied at this Observatory to try a « hole coarse 
of electric illuminaUoaSi as of the old fnciion nuohinei Holu!s 
machine* modern dynamo -machine, coils la vaiiely, and what- 
ever IS capable of giving out electricity in any VMble luminous 
shape ; but ihc state of miserable starvation in which this Royiii 
Observatory, Edinburgh, is kept throughout all its hruiuthea by 
Guvemmeid, and their oautinued neglKk of the appbcutiofa of 
their own “ Board of Visitors ” to “ endeavour to obtain justice 
to this Observotory the very words of the last public remit 
from the Board-Bwedng, of which the venerable Du non 
McLaren, then M P. for Ediubiuglv was chaiaman puff 
any important apparatus being purchased, or even obtaued 
loan, to prose<;ute the inquiries which the science of the times 
demands PlAZZi Smyth, 

Astronomer- Royal for Scottand 

Royal Observatory, Edinburgh, August 29 


Scbneberle'o Cotnet 

Since my hist remarks 1 have hod an opportunity to examine 
this Ane object with the tT Cooke equatorial, On Wedne sday 
evening, llie 24th, umultaneously with the Great Bear stars, it was 
easily i-een as soon as twilight set in, near the horizon and consider- 
ably more to the west than on the 21st. Wuh a comet eyepiece 
It presented, In spite of its low altitude, a sharp and well deflned 
Bgure The imcleoi was stcUar-like, with, I thonght, a ihU 
brighter miiiutt central point. No jets of light proceeded dueotly 
from U, but it appeared surrounded by u circular nebulosity of 
greater extent than the base of the tail, and giving the headM 
form to the comet frequently seen in. old drawings of ihne 
objects. tail was stmght, long, and hiaunouBk with a 

central ray of condenied light which gave it a cylindrical look. 
When Aral examined three small stars were involved in the tail 
without any apparent dlmlnishiiig of their brightness ; whHe two 
others below seivfld to define Ihe Imt of the taiPi«vnibility ia 
the comet eyepiecSi This meaiused tvo degctiE only, but 
both It and the nuclem were of a peculiarly fine pale blue 
tint I i^cnd a drawing of the telescopic appearance of the 
comet at flh, qon. On the nights of Ihe 2^ ams sBlh the omet 
■was Bgein amnaiied el aboukflhj ni.. AMs- « Iweiw pe w 
Kellntt the OHDemfiA woe ^hM ot%.umaA comgt withA ccntcal 
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hmUm ud oireiikr coma. The Uil was to be seciif but was 
quite, feiutr nod u before was lesa at the base than the width of 



SWefcdi of SchacberWa Comet, Abguil 94, Bh 40111 in fi" Coi ke equatoruli 

the coBa Dr. de Kookaly* h au hu ceiimiMed the spefitrum of 
thn eeaiflt^ aud fooud it a funt coatuiuoui oue, with three 
b^hL Uoe^, nl f ullowia^ positions ■ — 

Eslimated 

bnghLnMi 

I. 5001 ± 7^5 0^4 

I>. 5 r 4 i ±0*9 ,10 

ill. 4753 ± 0*6 08 



■ohubM-U’i Coaet, Auiael ■!* IK bmiu 


The eppeaitance of this cornel throuuhout hei been pecnllerlT 
dlBlingwibed from that clesi Ln whiA of light a tre a n uH g 


from the nuclcub in front foil beck to form the Uul or a bngh 
margin to it. These, as for as I have seen, have been absent 

Gaildown, August 31 J, Hand Capron 

I Comet d iBBi 

I M, Ch Fievez, the Astroiinincr vl joint at the Royal Obser* 
vatiiry, Brusseb, his been gnrd cnniijih lu ^cad me a copy of his 
note on the analysis of the hjjht of this conut, made ^\ltU the 
15-iiich Meiz-Cooke cqu.iloriil, provnionally itisKllt'd at the 
Avenue Corteiiberg The pol.ui^copic ob^ Libations demonstrate 
that tbe polarisation of the nucleus was stiong (trcs iietlc e( bieii 
acccutu^), while that of the tail w as Very w eak The* e observa- 
tioipj were made at several days interval, from iih till inirlnighl 
Sky polarisation was >^caicLly scii'-ible, llic spcctroscopiLobser- 
vatjons proved the .spcclriini of the comet to consist of fourband^ 
of intensity in the following order gri cn, blue, viokt, and 
yellow, with wave-lengths 5160, 4 7 So, 42CO (about), and 5620. 
The original appearance of thee bunds was midified as the 
cornel receded fjoin the ^un, llicir edges towards the nd then 
becoming more and more dcfiiud 'Ihc nucleus prc‘ tilled a 
lirilliant coiilmuous spectrum, 111 which however (he Fraimliofei 
hues were not recogni cd The conclu'-ioiis am\td at by M 
I'lcvcz were ns follows ■ — 'Jbat a great j^arL of the light of the 
comet W3LS inherent to it, while the other jiart was ictlccttd sedar 
light. That the strong polan ation of the mieUns intlicnlcd a 
marked state of condensation of the matter composing it lhal 
the spcelruiu difleied little from that of other comet la-ith, 
that the marked modi ficK ions m the brilliancy of the continuous 
spectrum, and in the ajlptarincc of the sjjectriiui binds indicated 
a progressive diminution m thi comet’s temperature The chief 
interest in the above ob'^ervaliijns illaches to the feeldc ptdari'-a- 
tion detected in the tail as conij^arcd with that found by Prof. A 
W Wright and Mr Cow per Kanyard, and in the absence of the 
Fraunhofer lines, which were mr.i'-urcd by I>i N dc Konkoly, 
and also photographed by l>r lluggias, Whence, wcn.ay ask, 
arises the divergence of coiicliMons arrived at by M Ficvez and 
Prof Wnght respectively, the one comidenng that the piineipal 
part of the comet s light is fiom itself, the other tliat it is 1 eflected 
sunlight, and why were the Fnunhnfer lines setn in the one case, 
and not in the other? The .inswerbcs, I LhmV, not with the 
mstnimeiits employed, but rallur in the interesting probability of 
change in the cnmet’js structure 01 condition during the time of 
Its examination, A companson of the inanv oh ervations re- 
corded during its stay with us may possibly lead to important 
discoveries m thu directuou I am milch intcrc^lcd to sec that 
Prof C- A. Young infornm us ilmt the green band was “^cen by 
observczii at Pniiceton split up into fine ^hnrp lines cnincidkig 
witli (hofls Mcn in the flame spectrum, a^^resuU to be expected, 
but hitherto not aft amed, J Hand Cafron 

Guildowu, September 3 

The <amet at prcfacnt visiVile was examined by me with the 
spectroscope on the 8J-inel) lefractor on Siiurday evening, 
Auguiit 27 The three principal hydrocarbon bands wereidainly 
visible, the central one being the brightest, and on companng 
them with the speebniia of a spirit-lomp flame the coinadence c f 
the leaiit refrangible MtlC'. of the 1>ands in the two s| ectra war: 
sensibly complete The nucleus gave a uarrow cantlnuous spec- 
trum, and 1 could see no trace of such a spectnim except from 
that point I could i>ec no v> her band in the spectrum except 
the three above mentionrd, bi t the proximity of the comet to the 
horizon may have something lu do with this 

George M. Sfahroke 

Temple Observatory, Rugby, August 29 

A Pink Raiabow 

I SPENT Sunday) August ai, at Mr Tentiyson^s house, Aid- 
worth, near IJaslemere. The house stands on an elevated Icdn 
of the BlfckiiowB range, looking over the Weald towards the 
Qcighten Down& between ea'-t and south-east. About sunset 
the deep red of the south -ra^tein sky attracted our attention, and 
wlulc wc were looking ax it ive i^aw stretching across it a well- 
marked rainbow, but of a uniform red or pmk colour, which 
Mip. Tennyson compa^e^, in a note I have just hod from her, to 
a *' pink poatage-itamp not the one now in use, but the last 
discarded one. This was distinctly by Mrs. Tenny^on, Mr 
HalUm Tennysoq, and my-ielf For, 1 think, more than a minute, 
Mr HalUni went to call his father, who waa In another room. 
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but before he came, "the bow," to quote Mr. Tennyson's words, 
"had assumed its usual coloora, which were, however, very 
faint.'' Mrs Tennyson says the pink colour " was visible for a 
very little time just at sunset, and then 1 saw a dull olive green 
at the lower edge." After that, as Mr, Tennyson says, we all 
saw the vanishing ghost, as it were, of nn ordinary rainbow. 
The actual uniform redness came just at sunset, os marked m 
the almanac we consulted — ten minutes past seven. A. M. 

August 26 


The Glacial Period 

Please correct an error in the notice of my paper on the 
Glacial Period (Nature, voh xkiv. p. 364) It is on the western 
slope of New Zealand that the glaciers reach to the highest mean 
annual temperature (10° C., or 50” F.) os well os to the lowest 
level. Apropos of my studies on Ihi'i subject, I should be very 
glad to meet some of the Dntish glacialists at Venice, al the 
third International Geographical Congress, and disaiss some 
oints of interest with them As there is, a few daysi later, an 
ntcrnatioiial Geological Congress at Bologna, it wiU be the 
easier for geologists to make a short stay at Venice before The 
Geographical Congress begins on September 15 
St Petersburg, August 13-25 A. WoEiKoi* 


THE BRITISH ASSOCIATION 

Jubilee Meeting of the British Association has 
come to a close, and whether wc take the test of 
work done, or of the numbers present as members or asso- 
ciates, it must be admitted that it has been a great success 
While in 1S79, in the densely populated town of Sheffield, 
the total was 1404, and at Swansea last year 915, the 
nurnber has risen this year to 2533, which includes 22 
foreign members, 510 ladies, and 1173 associates Of 
course York docs not suppW the whole of the latter 
many come from Leeds, Sheffield, and Scarborough, and 
the surrounding towns Seven times previously has the 
number been greater; the maximum (3335) having been 
attained at Newcastle- on -Tyne in 1863 As regards work 
done, It may be mentioned that on Friday nearly a hundred 
papers were announced for reading in the various sections. 
One of the laws of the Jewish jubilee festival was that the 
land should remain untiUcd for a year, but we have re- 
versed this, and only cultivated our scientific soil thcmoic 
Sir David Brewster, 111 the original letter which laid the 
foundations of the society, suggested York as the most 
central city of the three kingdoms, but he first inquired 
"if York will furnish the accommodation necessary for so 
Urge a meeting, which might perhaps consist of 100 indi- 
viduals.” Apparently therefore he did not contemplate 
the admission of associates, or the use of the Association 
as a means of scattering broadcast the results of the 
scientific year, but rather regarded it as a means whereby 
the cultivators of science might become better acquainted 
With each other at a time when communication with 
London was far more difficult, and intercourse through 
scientific publications far more restricted than now. But 
the hist meeting numbered 350 members, and included 
some of the most representative men of science of the day. 
On this occasion the presidential address lasted five 
minutes. 

The proceeding commenced on Wednesday, August3i, 
by the reading of the Report of the Council, in which it 
was announced that Mr P, L. Sclater had resigned the 
office of general secretary, and that he would be succeeded 
by Mr. F M Balfour of Cambridge. Mr. G. E. Gordon 
has also retired from the assistant secretaryship, and is 
to be succeeded by Prof. Bonney, with the title of secre- 
tary and a salary of 300/. per annum, with 25/. for 
travelling expenses. Mr Spottiswoode succeeds Sir 
Philip de Malpas Grey Egerton as trustee. 

The new members of council are Messrs. Warren De La 
Rue, A. Vernon Harcourt, G. W. Hastings, J C. Hawk- 
shaw, and G. Prestwich. 

Sir John Lubbock's address was listened to by a very 


crowded audience The Exhibition Hall is a fine build- 
ing, and was prettily decorated, but lU acoustic properties 
are somewhat deficient, and the unsteady elect nc light 
was painful to the eyes. The address occupies fifty octavo 
pages, of which nearly twenty were omitted during deli- 
very. On the subject of education the President expressed 
himself strongly ; he asked that more time should be 
given to French, German, science, and mathematics. 
"What we ask is that, say, six hours a week each should 
be devoted to mathematics, modern languages, and 
science, an arrangement which would still leave twenty 
hours for Latin and Greek ' ' ; and he added, " we can- 
not but consider that our present system of education is, 
in the words of the Duke of Devonshire's Commission, 
little less than a national misfortune" 

Sir John Lubbock adopted a judicious mean between 
the address devoted entirely to one subject on the one 
hand, and giving a general r^sum^ of the progress of all 
the sciences on the other , for while he spoke in detail 
and author! Latively concerning the biological sciences, he 
also furnished accounts of the progress of the physical 
sciences, prepared by men well competent to discuss 
them 

The Section work began in earnest on Thursday 
morning. Some idea of the number of representative 
men who were present at ihe meeting may be gathered 
from the fact that in Section A there are ten vice-pre- 
sidents and fifty- seven members of committee, and these 
numbers are exceeded in some of the sections , so that 
there arc more than fiftv vice-presidents of sections, and 
more than three hundred members of sectional committees. 
The sections were housed in capacious and very suitable 
rooms, and the attendance was very good 

The loan collection of scienLiAc apparatus, although it 
contained some very interesting examples, was by no means 
a collection which represents the experimental progress 
of the last fifty years, and the appeal for historical 
apparatus has scarcely been responded to The exhibi- 
tion was shown at the Thursday soirie^ and remained open 
till the end of the week of meeting A good catalogue 
of thirty-two pages was prepared Wc may particularly 
notice some beautifully-finished telescopes and transit 
instruments, and an electric chronograph exhibited by 
Messrs T Cooke and Sons; a model of the Vienna 
27-inch refractor and its dome by Mr Howard Grubb ; 
and a very old telescope constructed by Abraham Sharp 
The Manchester Literary and Philosophical Society ex- 
hibited some of the apparatus used by John Dalton in his 
researches ; and the Science and Art Department sent 
astrolabes and sun-dials of the sixteenth, seventeenth, 
and eighteenth centuries A few instruments were sent 
by foreign makers Dr. Stone exhibited a large syren 
fitted with a key board and worked at an uniform rate by 
clockwork. A quantity of physiological apparatus was 
exhibited by Dr. Burdon-Sanderson and Mr. G. B. 
Thistlcton Mr, Francis Galton exhibited and ex- 
plained his composite photographic process, "a method 
of superposing the images of separate portraits and 
thence creating a face, the sum of all the components 
employed ; it has a curious air of individuality about it, 
but IS a perfectly ideal face, like all, but exactly resembling 
none" Dr, Tempest Anderson, one of the local secre- 
taries, exhibited sotne ophthalmic appliances The North- 
Eastern Railway Company exhibited an interesting meteo- 
rite which fell on March 14 last between the Middlesbrough 
and Ormesby stations of the Guisborough hne. It is of 
the stony tufaceous type, and weighs three and a half 
pounds 

On Fnday afternoon several manufactories were visited, 
also the gas-works and water-works. Messrs. Cooke's 
works were of especial interest, particularly the processes 
connected with tM gnnding of lenses and the graduation 
of circles by means of a lar^e dividing-engine, the great 
circle of which is marked with divisions, each of which is 
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equal to Rve minutes of arc. Saturday afternoon was as 
usual devoted to excursions, but the steady downpour of 
rain did much to mar the enjoyment. Several people m 
the vicinity of York have entertained the meml^rs very 
hospitably, and have thrown open their houses On 
Monday the usual meteorological breakfast took place ; 
forty persons were present, and meteorology was the 
chief order of the day in Section A. In the evening 
Mr, Spottiswoode gave a discourse on "The Electric 
Discharge." The Red Lion Club met on Tuesday before 
the soiree, 

Southampton has been chosen as the place of meeting 
in 1882, and Dr. C W Siemens has been elected pre- 
sident A vigorous contest for the honour of receiving 
the Association took place yesterday between six towns ■ — 
Leicester, Nottingham, Southport, Oxford, Dirmingham, 
and Aberdeen The claims of each town were stated by 
deleeates, and afterwards votes were taken by a show of 
hands. Birmingham withdrew. The President of the 
Royal Society, Sir Joseph Hooker, and Professors Acland, 
H. J. S. Smith, and Prestwich, strongly advocated the 
claims of Oxford, and the shoAV of hands was declared to 
be in its favour Southport was second on the list. 
Worcester has lodged a claim for 1884. 

Altogether more than thicc hundred papers or report*! 
have been read 

Eighteen papers were put on the list of Section A for 
Tuesday , twenty-eight in the Geological Section, thirteen 
in that of Anthropology, and fifteen in Mechanical Science 
Thus the work has never flagged at all 

At the Committee Meeting on Wednesday Capt Bedford 
Pim gave notice of motion that the meeting be held in 
Canada in 1885. 

The following grants have been made — 


The Council — Exploration of Mountain District of Eastern 

Equatorial Africa . loo 

A~~MnthtmaUc5 nnd Physics 

Mr. G. II. Darwin — Lunar Disturbance of Gravity 15 

Dr. A Schusicr — Meteoric Dust 1 20 

Prof Sylvcstei — 1 * und amen tal Invariants (partly renewed) 80 
Mr K, II Scott — Synoj tic Charts of the Indian Ocean 50 
Prof. G. C. Foster — Standards for Use in Electrical 

MeasuremenU (partly renewed) loo 

R — Chemistry 

Prof, Dewar — Present State of Knowledge cf Spectrum 

Analysis .... . „ ,5 

Prof. Balfour Stewart— Calibration of MercunaL Thermo- 
meters 20 

Prof. Roscoe — Wave-lengths Tables of Spectra of Elements 50 

Dr Hugo Muller — Cheniicnl Nomenclature 10 

Prof. Udhng— Photographing the Ultra-Violet Spark 

Spectra . ... 25 

C— Ceohyiy 

Dr J. Evans-^Rccord of the Progress of Geology lOo 

Prof. Ramsay— Earthquake Phenomena of japan 25 

Dr, H, C. Sorby^Conditions of Conversion of Sedi 

mentary Materials into Mctamorphic Rocks lo 

Prof. W. C. Williamson — Foh*-il Plants of Halifax . 15 

Dr. Sorby- Conversion of Sedimeuti into Mctomcrphic 

Rockj . . 10 

Prof. A. C, Ramsay — Geological Map of Europe 25 

Prof, E, Hull — Circulation of UnderCToimd Waters 15 

Prof. W. C, WilbuDSon — Tertiary Flora associated with 

the Basalts of the North of Ireland 20 

Dr. Sorby^Bnthh Fossil Polyzoa , ..10 

Prof. Leith-Adams^Carboniferous Limestone Caves in 

South Ireland .... 10 

Prof, Green — Exploration of RaygiU fissure . . 20 

D — 

Mr. Fi M, Balfour— Tabic at the i^ological Stations at 

Naples 80 

Dti Burdon-Sanderson — Albuminoid Substances of Serum lo 
Df. FVe Smith— 'Influence of Bodily Exercise on the 


Eimunation of Nitrogen 


Dr, M. Foster — Zoological Station m Scotland 

Mr. J. Cordeanx — Migration of Birds 

Lieut, -Col. Godwin Austen— Natural Ilwtory of Socotra 

Mr. Stamton — Record of Zoological Liteiature 

Mr, Sclater — Natural History of Timorlaut 

Prof Flouer — Photographs of Tyjncal Races 


>S 

100 

100 

100 

10 


Statistics 

Mr F. Gabon— Anthropometries 
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SECTION A 

MATHEMATICAL AMJ |■H\SICAL 

Opening Addbes'; ey Sir William Thomson, F R S 
I’rofessorofNa'iuralPhitosovhy inthk Univershy 
OF Glasgow, Presiueni o? ihe Section 

On the Sources of Energy in Nature Availahh to Man for the 
Production of Mechanical Effect 
During ihe fifty years' life of the British Association, the 
Advancement of Science for whicli it has lived and worked so 
well has not been more marked in any department than in one 
which belongs very decidedly to the Maihcmatical and Physical 
Section— the science of Energy The very name energy, though 
first used in its prci^ent sense by Dr Thomas Young about the 
beginning of this century, has only come inLu use practically after 
the doctnne which defines it had, during the first half of the 
British Asrocial ion's life, been niised from a mere formula of 
mathematical dynamics to ihe position it now holds of a prin- 
ciple pervading all nature and guiding the investigator m every 
field of science 

A IiUle article communicated to the Royal Society of Edin- 
burgh a short time l^fore the commencement of the epoch of 
energy under the title “On the Sourct-i Available to Man for 

the Production of Mechanical Effect "'contained ihe following 

“Men can obtain mechanical effect for their own purposes by 
working mechanically themselves, and directing other animals 
to work for them, or by using natuial heat, the gravilalion of 
descending solid masses, the natural motions of w.itcr and air, 
and the heat, or galvanic currents, or other mechanical effects 
produced by chemical combination, but in no oiher way at 
present known. Ilcncc the stores from which mechanical effect 
may be drawn by man belong to one or ulher of the following 
classes — 

" I. The fond of animals 
“ II. Natural heat. 

“III. .Solid matter found in elevated positions. 

“IV. The natural motions of waler and air 
“V. Natural combustibles (as wood, coal, coal ga^, oils, 
marsh -gas, diamond, native sulphur, native metaJs, meteoric 
iron) 

“VI Arlificml combustibles (as t.mcUed or dec tnc a ily-depo- 

sited metab, hydrogen, phosphorus), 

“In the present communication, known facts m natural history 
and phybical science, with reference Lo the iiourccs from which 
these stores have derived their mechanical energies, arc adduced 
to establish the following general conclusions — 

“I. Heat radiated the sun (sunlight being induded in 
this term) u the principal source of mechanical effect available to 
man.^ From it is denved the whole mechanical effect obtained 
by means of animals working, water wheels worked by rivers, 
steam-engines, golvertlc engines, windmills, and the saih of 
ships 

“2 The motions of the earth, moon, and sun, and their 
mutual attractions, constitute an important source of available 
mechanical effect. From t^em all, but chiefly no doubt from 
the earth’s motion of rotation, is denved the mechanical effect of 
water-wheels driven by the tides. 

"3. The other known sources of mechanical effect available 
to man are cither terrestrial — that i*i, belonging to the earth, 
and available without the influence of any external body — or 
meteoric — that is, belonging to bodies deposited on the earth 
from external space. Terrestnal sources, Including mountain 
quarrlea ind mines, the heat of hot springs, and the combustion 
of native sulphur, perhaps also the combustion of inorganic 
Native combustibles, are actually used, but the mcchanjcal effect 

■ Read it the Royal Societr of Edinbiirfh On February 9, iBsa iProcetd- 
MlTJ uf Ihil dale) 

■ A ginefil coDcIuiloD equivilant to Uui wu pubtashod by Sir John 
Herichilin 1633, Sea hii '‘Agronomy," edit iB^g. I(399)> 
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obtained /rom them is very inconsiderable, compared with that 
which 19 obtained from sources beloh^ng to the two aUsiei 
mentioned above Meteonc sources, including only the heat of 
newly-fallen meteoric bodies, and the combustion of meteoric 
iron, need not be reckoned among those available to man for 
practical purposes." 

Thus we may summarise the natural sources of energy as 
Tides, Food, Fuel, Wind, and Raiu 

Among the practical sources of eneiCT thus exhaustively enu 
merated, there is only one not derived from sun-heat — that is 
the tides. Con^'idcr it first 1 have called it praLtuaJ^ because 
tide-mills exist, Bui the places where they can work U'efully 
are very rare, and the wli ile amount of work actually done by 
them IB a drop to the ocean of work dun£ by other motors. A 
tide of two metres* rise and fall. If we imagine it utilised to the 
utmost by means of ideal ^vate^-wheels doing with perfect eco- 
nomy the whole work of Riling and emptying a d ick-basin in 
inRnitely short Limea at the momentB or high and low water, 
would give ju^t one metre-ton per square metre of area This 
work done four times in the twenty-four hours amounts to 
f -[620th of the work of a horse power. Parenthetically, in 
explanation, 1 may say that the French metrical equivalent (to 
which m all scicnliRc and practical measurements we are irre- 
sistibly drawn, uotwith^ta iding a dense barrier of insular preju- 
dice most detrimenlal to the islanders), — the French metrical 
equivalent of Jamch Walt's " horse - po wer " of 550 foot-pounds 
per second, or 33,000 fojt-pounds per minute, or nearly two 
million foot-pounds per hour, is 75 metrc-kilogrammei per 
second, or 4) metre-tons per minute, or 270 metre-tons per hour 
The French ton uf 1000 kilogrammes used in this reckoning is 
0*984 of the British ton 

Rcturnm^ to the question of utilising tidal energy, we Rnd a 
dock area of 162,000 stiuare metres (which is a little more than 
400 metres square) rerjuired for loo horse power This, con- 
sidering the va^t costliness of dock construction, obviou^y 
prohibitory of every scheme for economising tidal energy by 
means of mtiRcial dock basins, however near to the ideal perfec- 
tion might b^ the realised tidc-mill, and however conveuieiU and 
non- wasteful the accumulator — whether Faure’s electno accumu 
lator, or other accumulators of energy hitherto invented or to 
b| invented — which mi^bl be Ubeil to blore up the energy yielded 
by the tide mill during iti. short harvests about the limeii uf high 
and low water, and to give it out when wanted at other limes of 
the SIX hour^. There miyhowevci be a dozen places possible in 
the world where ii ciuild be advantageous; to bmUl a sea wall 
across the mouth of a natuial basin 01 estuary, and to utilise the 
tidal energy of Riling it and emptying it by means of sluices and 
water wheels. But if so much could be dune, it would in many 
cases take only a little more to keep the water out altogether, 
and make fertile land of the whole bo-sin, 1 hus wc are led up 
to the interesting economical question, whether is forty acres 
(the British agrHuUuml ineasuie for the area of 162,000 square 
metres) or 100 horse-power more valuable The anuuil 
C0‘)t of 100 horse-power night and day, for 365 days of the year, 
obtained through steam from coala, may be about ten times the 
rental of forty acres at 2/ or 3/ per acie. But the value of 
land IS C'^Bentially much more than its rental, and the rental of 
lind 19 apt to be much more than 2f. or 3/. per acre in places 
where 100 horse-power could be taken wiih advantage from 
coal through steam Thus the question remains unsolved, 
with the po'^tiibiliLy that in one place the answer miy be 
hundrfd horstt-po^uer, and in another forty acres, Bui, indeed, 
the question is hardly worth answeiing, considering the ranty 
of the casw, if they exist at all, where embankments for the 
utilisation of tidal energy arc practicable. 

Turning now to sources of encr^ derived from sun-heat, let ua 
taka the wind first. When we look at the register of British 
shipping and see 40,000 vessels, of which about 10,000 are 
lUamcn oad 3P,ooa sailing shipi, and when we think how vast 
an absolute amouut of horoe-power is developed by the euginea 
of thou steamers, and how couidcnble a proportion it forms 
of the whole horu- power taken from coal annuulr in the whole 
world at the present time, asd when we consiaer the taiLiug 
lUiPi of other natiouB, which must he rcckoDod in the account, 
and throw m the little item of windmiUfi, wa Rpd tlioL even in 
the preunt daya of steam asccDdmcy, old-fuluoDed v\^uid ahU 
supplies a large part of all the energy used by man. But how« 
ever much wc may regret the time when Hood'a young lady, 
vinliag khn foni of LmoalBshjre at ChnaumWi and writing to her 
deactst fnend In LondM (both rint7yenn eld now if th^ are 


alive)^ describes the delict of sitting In a bower and looking over 
the wintry plain, not desoTate, because " windmills lend re^Tlng 
snimation to the Rcene," we cannot shut our eyes to the fact of a 
lamentable decadence of wind-power Is this decadence permanent, 
or may we hope that it 11 only temporary 7 The aubterranean cool- 
stores of the world are becoming exhansted sorely, and not slowly, 
and the price of coal is upward bound-^pwa^ bound on the 
whole, though nn doubt it will have its ups and downs in the 
future as U hai had iii the past, and as must be the in 
respect to every marketable cammodity. When the coal if all 
burned ; or, long before it is all burned, when there i*) so little of 
It leA and the coal-niiiiei from which that little is to be exca- 
vated are so distant and deep and hot thal its price to the con- 
sumer is greatly higher than at present, it is most probable that 
windmills or wind-motors in some form will again be In the 
ascendant, and that wind will do man's mechanic^ work on land 
at least in proporli >n comparable to its present doing of work 
at sea. 

Even now it is not utterly chimencal to thmk of wind super 
seding coal in some places for a very important port of its 
present duty— that of giving light Indeed, now that we have 
dynamos and Faure'b accumulator, the little want to let the thing 
be done is cheap windmills A Faure cell containing 20 kilo- 
grammes of lead and minium charged and employed to excite 
incandescent vacuum la nps hiis a light-giving capaaty of 60- 
candle hours (I have found con-iiderably more in expenments 
made by myself, but I take 60 as a safe estimate). The 
charging may be done umnjunously, and with good dynamical 
economy in any time from six hours to twelve or more. The 
drawing-olT of the charge for use may be done safely, but some- 
what wastefully, in two hours, ana very ecnnomic^y in any 
time of from Rve hours to a week or more. Calms do not last 
often longer than three or four dayv at a time. Suppose then 
that a five days btorage-capacily bulhceB (there may be a little 
steam-engine ready to be set to work at any time aAer a four- 
days’ calm, or the user of the light may have a few caudles or 
oil-lamps in reserve, and be satisfied with them when the wind 
faiK for in7re than Jivc day>). One of the twenty kilogramme 
cells charged when the windmill works for five or six hours 
at any time, and left with its 60 candle hours’ capacity to lx 
used six hours n day for five days^ gives a 2-candIe light Thus 
thirtj two such aocuuiuiator cells so used would give os much 
light as four burners of London 16-candle gof, The probable 
cost of dynamo and accumulator doee not seem fatal to the plan, 
if the wiudinill could be had for something comparable with the 
prime cost of a steam-engine capable of working at the lame 
horse power as the windmill when m good action. But wind- 
mills as hitherto made are very costly machines, and it does not 
seem probable that, without inventions not yet made, wind can 
be economically used to give light m any considerable class of 
cases, or to put energy into store for work of other kinds 

Consider, lastly, ram-power When it is to he had in places 
where ixwer is wanted tor mills or factories of any kind, water- 
power is thoroughly appreciated. From time immemorial, 
water-motors have been made In large variety for utilising ram- 
power in the various conditions in which it is presented, whether 
in rapidly-flowing riven, in natural waterfalls, or stored at 
heights 111 natural lakes or artificial reservoiri Improvements 
and fre^h inventions of macfauies of this clobii stiLL go on, and 
some 'of the finest prmclples of mathematical hydrodynamics 
have, in the lifetime of the Bcitiah Association, and, to a con- 
fiideraMe degree, with it^ assistance, been put In requisibon for 
perfecting the theory of hydraulic mechauism and eatending Us 
practical applications. 

A first question occurs • Are we nece'^sarily bmited to such 
natural sources of water-power aa are supplied by rain tailing 
on hiH-couutry, or may we look to the collation of roJn- water 
in teaks placed artificially at sufficient heights over flat country 
to supply motive power economically by driving water-wheels 7 
To answer it ■ Suppose a height of loo metres, whJflh is vary 
large for any practicable building, or for columns erected to sup- 
port tanks , and suppose the annual rainfall to be thrce-qiiarten 
of a metre (30 inchv). The annual yield of energy would be 
73 metre-tons per square riietre of the tank. Now one horse 
power for times 24 howa ia 136,500 foot-tons ; and there- 
fore (divUbff this by 75) we find 31^ iqwse Mtres as the aiea 
of our supposed tank required for a continuous sepply of one 
horie-pewcv. The pilma ooit of eny lodi nof to 

speak ef Afl walee of tke land wbkk it would eoner, la uttaily 
prohibitory of any such plan for tbw mtimm pelwer of 
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nil. We my or may not look rorwii)rd ho| cfelly to the ume 
when ^iDdmiUs will igain *‘lend rtvolvloK animation*' to a 
dull Hat country ; but we C(.rlainly need not te o/raid that the 
boene will be marred by foresti of iron columni taking the place 
of natural trees, and gigantic tanks overbhadomng the heldj and 
blackening the horizon. 

To use ram-power economically on any conuderahle scale wc 
must look to the natural drainage of hill country and take Ihe 
water 'wdierc we find it either nclually falling or stored up and 
ready to fall when a 'hurt artificial channel or pipe can be pro- 
vided fur It at moderate coht The expense of aqueducts, or of 
undergruuiid water-pipes, to carry water to any great distance — 
any distance of moie than a few miles or a few hundred yards — 
IB muih too great for economy vihcn the yield to be provided for 
IS fowrr ; and such works can only 1e undertaken vhen the 
loafer itself i^bat if* wanted, iMidenUlIy, in oonnccLion with 
the wafer supply of towns, some pnit of ihe eiicr>jy due to the 
head at which it is supplied may f)e u^ed for power. There arc 
however but few cases (I know uf nuue except Gieeuock) m 
which the energy to s\jare over and above that dcvL,ted to bring- 
ing ihe water to where it is wanted, and causing it to Auw fast 
enough fi^r convenience at every opened tap in every hou«^e or 
factory, is enough to make it worth while to make an Aiigements 
for letting the wdter-power be u^cd without wasting the water- 
Bubslancc. The cates in which water-puwer is taken from a 
town Bupply ore generally very siual*, such as wnrWng the bellows 
of an organ, or "hair-bm hiiig by innchinery,” and involve 
Elmply throwing away the used w ater, 'J he cost of energy thus 
obtained must be something cnoimi us in pioporticm to ihe actual 
quantity of the energy, nnd it is only the small n ess of the quanUty 
tut allows the convenience of havii g it when wanted at any 
moment, to be so dearly Ijouglit 

Fur anyihing of great woik by rum -power, the writer- wheels 
must be m the very place where ilic wafer ^^upply with natural 
fall is found. Such places are geuerally far frum great towns, 
and the time is not )et come when great towns grow by 
natural selection beside waterfalls, fur pow'er ; as they grow 
beside navigable riverv, for qhip];ing Tlius bilhorto the use of 
water-power has been confined cbielly to isolated facturics which 
can be conveiueiKly placed and economically woiked in the 
noighbourhuud of natural wa'erfalU but the splendid sugges- 
tloD mode about three yenrs ago by Mr. Siemens in his presiden- 
tial address to the Inaliluti' n of Mcchanicnl Engineers, that the 
power uf Niagara might be ulili>ed, by transmuting it d«.ctri- 
cally to great distances, has given quite a fresh departure for 
desmn lu respect to ecunomy of rain-puwcr. Hrom ihe time of 
Joule's expcnmcniRl electrouiai^ni tic engines developing 90 per 
cent, of the energy of a Voltaic battery in the form of weights 
raised, and the theory of the electromagnetic transiumsion of 
eneigy completed thirty years ngo on ihe/uundaiion afforded by 
the tram of experimental and theoretical investigations by which 
he estabhshed his dynafnicai equivalent of heat in luechanlcni, 
electric, electro cbtmical, chemical, eleciro magnciic, and ihermo- 
eUgtic phenomena, it had been know n that ) otential energy 
from any available source can he transmuted electromagneticaUy 
by means uf an electric current, thiou >4 h a wire, and directed to 
raise weights at a distance, with unlimitidly perfect economy. 
The first large-scale proctlc il anplicatio.i of electro- magnetic 
machineH was proposed by Huliues in 1854, to produce the 
electric light for Jighlht usri, and per tVered in by him till he 
proved the availability of hts machine to the 'atisfaction of the 
Truiity House and the delight of Faraday in trials at Blackwall 
in A] nil, 1857, and it was ajmlied to light the South Forc^ 
land lighthouse on December 8^, 185S. This gave ihe impulse 
to invention , by which the electro -magnetic mac) line has been 
brought from the physical labon tury into the pruvmcc of engi- 
Dfcring, and hai sent back to the realm uf pui e science % 
beautirul discovery, chat of the fundamental ]trinciple of the 
dynamo, made tnply and independent ly, and as nearly as may 
bt simuJlaneonshr in 1867 by Dr. Werner Sien en-, Mr. S. A 
Varlcy, and Sir Charles Wheatstone ; a discuvery which coiiati'' 
tutes an electro-migniitic analogue l:o,|he fundamental eleclro- 
itatic principle of fNlichulson's revolving doubler, resusutatid by 
Blr, Cp F. Varlcy in his instrument "for generating electricity " 
patented in i860 \ and by Holla in hia oclchratLd elcLtric machine ; 
and by myself in^ my " rcplcDiiher " fur multiplying and maln- 
tahui^ charges In 'Leyden jars for hetoroitaiic eJectrometeiei 
and In the* elechrifier bir the siphon of my recorder forsiib^ 
merinc cables. 

The dynamos of Gramme and Siemens, irvented end made in 


the cour'^e of these fuurieeii years since the discovery of the 
fundamental principle, give i.ow a leady means of realising 
economically on a large scale foi many important practical 
application'*, the old thernio-dynnmic'i of Joule in clcctrC" 
niflgnctism , and, what porliLularly conccm'i us now in connec- 
liou with my present subject, lliey make it possible to transmit 
electro magnelically the work of walti falls through long insulated 
conducting wires, and use it at distances of fiflifB or huudiecls of 
nules from the ‘^ource, wiih cxclIIchI eronomy — hellei economy, 
indeed, m respecL to proportion of energy used to emrgy dissi- 
pated than almost anything known m ordinary mechanics and 
hydraulics for distances of hundreds uf yards instead 1 f hundreds 
of milcB. 

In answer to tjue«.liuns put tu me m May, 1879,^ by the Par- 
liamentary Committee un Electric I ighting, 1 gave a formula 
for calculating the amount of energy transmitted, and ihe 
amount dis^ipaied by bcimr con\ cried into heat on the way, 
through an in'-ulaled coppei cunductor of any length, with any 
given clectromuUve foioc applied to pioduteilu. current. Talking 
Niagara as example, aiul with ihe idea of bringing its energy 
usefully to Montreal, Bo bn. New ^ 01k, and Philaddphiaj I 
calculalcd the formula foi n di'.lance uf 3CX1 Brillsll s'atute miles 
(which J^. grealer ihaii the dihtrijicc of any of those four cities from 
Niagara, and is the ladius uf a circle Loveiing a laige and very 
important part of the United Slates and ihUish Noilh America), 
I found abnO'L to my ‘■urpri'^e that even with =0 great a distance 
lobe provided fur, the condiiions are ihoronghly practicable with 
good economy, all aspects of ihe case carefully con'^ukied, "ihe 
formula itself will be the subject of a technical communication 
to Section A in the course of the Meeting on which we arc nt w 
I entering I therefore nt present restrict myself to a slight 
htatement of results. 

1. Apply dynamos diiven 1 y Niagara to pioducc a difference 
of potential of 8o,oco vul's belweLn a good earth cuuncction 
and Ihe near end of a solid coppei wiie of half an inch (1 37 
centimetres) diameter, and 300 slainle miles (483 kilumetres) 
length 

2. Let resistance by driven dynamos doing work, or by elec- 
tric light'*, or, as I can now sr.y, by 1 Faure battery taking m a 
charge, be applied to keep the n mu'e end at a potential differ 
mg by 64, coo volts from a good car^h plate there. 

3 The icsuU will lea current of 240 webeis Lhroiigh the wire 
taking eneryy from the Niagara end at the rale of 26,250 horse- 
power, losing 5250 (or 20 per cent ) uf this by ihe generatinn 
nnd dissipation of heat through the conductur and 21,000 horse- 
power (or 80 per cent, uf the whole) uv the recipients at the for 
end, 

4. The ele\atiun of teirpeinliire above the urroundmg almo- 
sphere, to allow the bent generated m it to escape by radiation 
and be carritd away by cuiivecUon is only about 20" Ccntigiadc, 
the wire being hung fieely exposed to air like an ordinary tele- 
graph wire supported on po'^ts. 

5. The striking distance 1 ctwecii flat metallic surfaces with 

difference uf potentials of So, 000 Mills (or Daniell’s) is 

(Thomson’s Elcctrostsucs and Magnetism,” 9 340) only 18 
milliuaeLre'4, and therefore there is no difhcully about the insula- 
tion. 

6. The cost uf the coppei wire, reckoned at Sd per lb,, la 
37,rco/ , the lutcrtsl on which at 5 per cent, is igoof, a year. 
If 525Q horsc-powxr at the Niagara end costs moie than 1900/ 
a year, it would be betifer economy to put moic cupper into the 
conductor , if less, lees 1 say no more on this pond nt present, 
as ihe economy of co^ipei foi electric cuuduciicjn will be the 
subject of a sjiccial communication to the Section 

1 shall only say in conduMgn that one great din'iculty in the 
way of economising the electrical tran mitiing jKiwer to great 
distance'! (or even to model ate distances of a few krometres) i 
now overcome by Fame’s sjilendid invention High potential, 
as Siemens, 1 believe, first pointed out, is the essential for good 
dynamical economy lU the clcctiic transmission of power. 
But what are we to do wi h So,coo volts w hen we have tbem at 
the Civilised end of the wire ? Imagine a domestic sei vant going 
to dust an electric lamp with So, coo volts on one of its metals 1 
Nothing abovq 200 volt^ ought on any account ever to be ad- 
‘haittal into a Jiouse or ship or other place where safeguards 
against accident cannot be nude absolutely ai d for ever tru'^t- 
worthy agalnet ail posubiljty of accident. In an electric work- 
top 80,000 volts u no more dangerous than a circular saw. 

* Priund in tht ParliRincntBry Blue Book Report of ihe Commillee on 
Elcctr.c Ljghuojr, 1B79. 
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Till I learned Faure’s inveotioa 1 could bufc think of <itep-dowa 
dynamos, at a mam receiving- station, to take energy direct from 
the electric main with iLb So, 000 volts, and supply it by second iry 
100 volt dynamos or loo volt dynamos, through proper distri- 
buting wires, to the houiei and factories and sh'jps where it is to 
be used for electric lighting, and sewing-machines, and laihes, 
and bfta, or whatever other mechanism wants driving power. 
Nov the thing is to be done much more economically, 1 hope, 
and certainlv with much greater simplicity and regularity, by ! 
keeping a Faure battery or 40,000 cells always being charged 
direct from the electnc mam, and applying a methodical system , 
of removing sets of 50, and placing them on the town-supply 
clicuitB, while other hcia of 50 are being regularly introduced 
into the great battery that is being charged, so as to keep its 
number alway^t within 50 of the proper number, which would be 
about 40,000 if the potential at tne emittinr end of the main is 
8o;000 volts. 


SECTION D 

UIOI OOY 

Dtparimtnt of Anthropology 

Opening Address nv Prof W. II Flower, LL D., 
F.R.S., Pres Z S,, V P Anthrop. Inst,, &c , Chairman 
OF THE DeFARTMEN 1 

It is impossible for us to commence the work of this section 
of the A*)‘iociatioii without having vividly brought to our minds 
the loss which has befallen us since our last meeting — the loss of 
one who was our mo^t cbaractcnstic representative of the coin- 

S lex science of anthropology — one who had for many years con- 
ucted with eKtraordinaiy ener^, amidst multifarious other 
avocations, a senes of researches into the history, customs, and 
physical characLcr-i of the early mhabilants of our island, for 
which he was so especially fitted by his archaeological, historical, 
and literary, os well as his anatomical knowledge, and who was 
also the moat popular and brilliant expo'iitor, to aasemblies such 
as meet together on these occasions, of the result'i of those 
retearches 1 need bcarcely say that I refer to Prof Rolleston 
Within the last few months the study of our subject m this 
country has received an impulse from the publication of a book 
— ^small in size, it is true, but full of materials for tluught and 
instruction — the '* Authropology of Mr. E B Tylor, the first 
work published in English with that title, and one very different 
in its scope and method from the old ethnological treatises. 

The immense array of facts brought together m a small com- 
pass, the terseness and elegance of the style, the good taste an I 
feeling with which dilBcuU and often burning questions are 
treated, should give this boak a wide circulation among all 
classes, and thorougly familiaribe both the word and the subject 
to English readers. 

The on™ and early hiiatory of man'^ civilisation, bii language, 
his arts of life, his religion, science, and social customs in the 
primitive conditions of society, are hubiecls in which, m conse- 
quence of their direct continuity with the arts and sciences, 
religious, political, and social customs among which wc all live, 
by which wc ore all influenced, and about which we all have 
opinions, eveiw person of ordinary education can and should Lake 
an Interest In fact, really to understand all the^^e problems m 
the complex condition in whiLh they are presented to us now, 
we ought to study them iu their more simple forms, and trace 
them as far BJ may be to their origins 

But, as the author remarks, this book Is only an introduction 
to anthropology, rather than a summary of all that it teaches ; 
and some, even those that many consider the most important, 
branches of the subject are but lightly touched upon, or wholly 
passed over. 

In one of the estimates of the character and opinions of the 
very remarkable man and eminent statcaman, who e death the 
country was mourning lost spring, It was stated: ‘'Lord 
BeaconsBeld had a deep-ro3ted conviction of the vast importance 
of race, aa determining the relative dominance> both of societies 
and of lodlviduBls” {Spectator^ April 23, 18S1) ; and with regard 
to the question of what he meant by race,*' we have a key in 
the last published work of the same acute observer of mankind ; 
q,** Language and religion do not make a race— there ia only one 
thin^ which makes a race, and that is blood” (‘'Endymion,** 
Tol, iL p. ao5). Now "blood ” used iu this leose is defined aa 
"kudiW ; relation by natural descent from a common ancestor; 


consan^mity ” (Webster's "Dictionary"), The study of the 
true relationship of the different raceji of men is then not only 
interesting from a scientific point of view, but of great import- 
ance to statesmanship in such a country as this, embracing sub- 
jects representing almost every known modification of the human 
species, whose varied and often conflicting interests have to be 
regulated and provided for. It is to want of appreciation of its 
importance that many of the mconsibtencies and shortcomings of 
the government of our dependencies and colonies are due, 
especially the gieat inconsistency between a favourite English 
theory and a too common English practice — the former being 
that all men are morally and intellectually alike, the latter being 
that all are equally inferior to himself m all respects ; both mo- 
positions egregioussly fallacious The study of race is at a low 
ebb indeed when we hear the same contemptuous epithet of 
" nigger " applied indi*icriimDately by the Englishman abroad to 
the blacks of the West Coa».t of Africa, the Kaffirs of Natal, 
the Lascars of Bombay, the Hindoos of Calcutta, the aborigines 
of Australia, and even the Maoris of New Zealand I 

But how is he to know better? Where in this country is any 
instruction to be had? Where arc the bojks to which he may 
turn for trustworthy infarmition? The subject, as I have said, 
lb but blightly touched upon in the last published treatise on 
anthropology m our language The great work of Pritchard, a 
compendium of all that wa^ known at the time it was written, is 
now almost entirely out of date. In not a single university or 
public institution throughout the three kingdoms is there any 
kind of systematic teaching, cither of physical or of any other 
branch of anthropology, except so far as comparative philology 
may be considered as bearing upon the subject The one society 
of which it is the special business to promote the study of these 
questions, the Anthropological Institute of Great Bntam and 
Ireland, is, I regret to say, far from flourishing An anthropo- 
logical museum, in the proper sense of the word, either pubhc 
or private, does not exist in this country, 

What a contrast is this to what we see m almost every other 
nation 111 Europe ' At Pans there Is, first, the Museum d’His- 
toirc Naturelle, where man, as a zoological subject — almost 
entirely neglected in our Brilish Museum^has a magnificent 
gallery allotted to him, abounding not only in illustrations of 
osteology, but also in midels, casts, drawings, and anatomical 
preparations showing various |)oints in hi 9 physical or natural 
history, which 15 expounded to the public in the free lectures of 
the venerable Prof, Qualrefages and Ills able coadjutor. Dr 
Homy , there is also the vigorous Society of Anthropology, 
which IS stated in the last annual report to number 720 members, 
showing an increase of forty-four during the year l8So^ and 
which 15 forming a museum on a most extensive scale , and, 
finally, the School of Anthropology, founded by the illustrious 
Broca, whose untimely death last year, instead of paralysing, 
seems to have stimulated, the energies of colleagues and pupHs 
into increased activity In Lius school, snpported partW by 
private subscriptions, partly by the public liberality of the 
Municipality of Pans, and of the Department of the Seine, are 
labora tones in which all the processes of anthropologlcBl 
manipulation are practised by students and taught to travellers. 
Here all the bodies of persons of ontlandish nationalities dying 
m any of the hospitals of Parts arc dissected by competent and 
zealous observers, who carefully record eve^ peculiarity of 
structure disovercd, and are thus laying the foundation for an 
exhaustive and trustworthy collection of materials for the com- 
parative anatomy of the races of man. Here, farthenuore, are 
lectureships on all the diflerent branches. Biological and ana- 
tomical anthropology, ethnology, prehistoric, linguistic, social, 
and medical anthropology arc all treated of leparately by 
eminent professors who have made these departmenti their 
special study. The influence of so much activity is ipreadlng 
b^ond the capital. The foundation of an anthropologies 
society at Lyons has been announced within the present year, 

In Germany, although there is not at present any institulion 
organised like the school at Paris, the flounshing state of the 
Berlin Ethnological Society, which also reports a large increase 
in the number of Us members, the vanoui other soaetieu and 
journals, and the Important contributions which are contlnuollr 
being mode fro jo the namerous mteUectnal centres of that land 
of learning, all attest the interest which the study of man exdtea 
there. In Italy, in the Scandinavian kingdoms, In Russia, and 
even in Spain, there are signs of similar activity. A glanct at 
the recent periodical literature of America, especially the pubB- 
CBtions of the Smithsonian Institution, will wow how stroi^jly 
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the Kientific work of lhat country is setting in the same 
direction 

It IS true Lhat a very great poportion of the energies of the 
Bocietiesj inEtilutions, and individualB who cultivate this vast 
subject are, m oil these landsp as it is indeed to so great on 
extent m our owDj devoted to that branch which borders upon 
the old and favourite studies of archeology and geology. The 
fascinating power of the pursuit of the caihci^t traces of man's 
exittence upon the earth, with the i^ossibilities of obtaining 
some glimpsei^ of hia mode of origin, is attested in the devotion 
seen everywhere in museums, in separate publications, and m 
journals, to pre-hislonc anthropology. 

But, though the hludy of man's origin and earliest appearances 
upon the earth, and lhat of the structural modi heat ions to which 
in course of time he has arrived, or the study of races, are inti- 
mately related, and will ultimately throw light upon one another, 
I venture to think that the latter ib the more pressing of the two, 
as It 15 certainly the more practically importaol \ and hence the 
necessity for greater attention to physical anthropology. In 
seeking for a entenon upon which to base our .study of race*', in 
looking for esseiUial proofs of coiLsangumity of descent from 
common aiiccbtors m different group o7 men, I have no hesita- 
tion in saying that wc must first look to their physical or 
anatomical character", next to their mural and intellectual cha 
racters— for our purpose more difficait of apprehension and 
comparison— and, lastly, as affording hints, often valuable in 
aid of our researches, but rarely to be depended upon, unless 
corroborated from other sources, to language, religion, and 
tocial customs. 

The study of the physical or anatomical character cf the races 
of man is unfortunately a subject beset with innumerable diffi- 
culties It can only be anproached with full advantage Ly one 
already acquainted with tne ordinary facts of human anatomy, 
and with a certain amount of zoological training. The methods 
used by the zoologist in discrinnnaling spcies and vaiiehes of 
animals, and the practice aci^uirccl m detecting minute re^em- 
bloDces and differences that an ordinary observer might overlook, 
ore just what arc required in the physical nntliiupolngi&t. 

As the great problem which is at the root of all zoology* is to 
discover a natural classification of animals, so ihe aim of zoo- 
logical anthropology is to discover a n.iluml clobsification of 
man. A natural clas'^ificatlon is an expression of our know- 
ledge of real relationship, of consanguinity — of *'blrod," as the 
author of " Endymion expresses it When we can satisfac- 
torily prove lhat any two of the known groups of mankind are 
descended from the same common block, a point Is gained. The 
more such points we have acquired, the more nearly shall we 
be able to picture to ourselves, not only the present, but the past 
distnliUtion of the races of man 'upon the earth, and the mode and 
order in which they have been derived from one another 

The difficulties in the way of applying zoological pnnciples to 
the dassificalion of man are vastly greater than in the case of 
most anunals ; the problem being, as we shall see, one of much 
mater complexity. When groups of animals become so far 
differentialeu from each other as to represent separate species, 
they remain isolated , they may break up into further sub- 
divisions — in fact, it IS only by further subdivi^^ion that new 
speaes can be formed ; but it is of the very essence of specie^, 
os now universally understood by naturalists, that they cannot 
recombine, and so give rise to new forms. With the varieties 
of man it is otherwise. They have never so far separated os to 
answer to the physiological definition of species All recei are 
fertile one witu another, though perhaps in different degrees. 
Hence new varieties have constantly been formed, not only by 
the segmentation, as it were, of a portion of one of the old 
stocks, but alio by various combinations of those already esta- 
blished. ' 

Neither of the old conceptions of the hntory of man, which 
pervaded the thought, and form the foundation of the works of 
all ethnological writers up to the lest few years, rest on any 
solid bails I nor account for the phenomena of the present condi- 
tion and diBtnbntion of the species. , 

The one view — that of the monogenist— woi lhat all raccf, 
as wc sec them now, ore the descendants of a single pairi who. 
In ■ comparatively short period of timoy spread over the world 
from one common centre of origin, and oecame modified by 
degrm In consequence of chaimci of cUmato and other exteniii 
conditiona The othc^-that of the polygenut— is that a certain 
number of varieties or species (no agreenient his been arrived at 
aa to the number, which is esUmatd by diflhrent authorltiei at 


from three to Iw enty or more) have been independently created 
m different ports of the world, and have perpetuated the dis- 
tinctive characters as well ai ilic geographical position with 
which they were originally endowed 

The view which appear*; best to accord with what is now 
known of the characters .ind diKlnbulion of the races of man, 
and wiih the general phenomena of nature, may be deenbed as 
a modification of the former of ihci'C hypolhesc*' 

WTtheut entering into the difficult que’-Lion of the method of 
man’<i fir^t appearance upon the woild, we mu'^t at.snirc for it a 
va^t nntiquiiy — at all events as measured by any historical stand- 
ard. Of this there Is now ample proof During the long 
lime he existed in the ravage state — a lime compared to which 
the dawn of our liibtorical period was as yesterday— he was 
influenced by the o] er.T.tion of ihote na ural laws which have 
produced the variations seen m oihcr regions of organic nature, 
The first men may very jrohahly have Iiccn all alike , but, when 
5] read over the face of the earlh, and become subject to all 
kinds of diverse external condition*^— climate, food, competition 
with members of his own species or with wild animals — racial 
differcnccb began slowly to he developed through the potency of 
various kinds of ecleciion acting upon the slight variations which 
appeared in individuals in obedience to the tendency implanted 
in all living things 

Geographical pobiLion must have been one of the mam L’lcmcnt<i 
in detci mining the formation and the permanence of races 
Groups of men l*^oIBted frtm then fellows for long periods, 
such as those living on suiall i‘'lnnd", to which tlieir ancestors 
may have been accidentally drifted, wculd naturally, in cour<:e 
of Lime, develop a new type of features, of skull, of complexion 
or hair. A blight btt in one direction, in any of ihcbc character", 
would constantly tend to intensify itself, and ‘O new races would 
be formed. In the •-ouie way different intellectual or moral 
qualiiies would be gradually developed and LransmiLled m difier- 
ent groups cf men The hngtr a race thus formed lemaincd 
isolated, the more strongly impus^id and the more permanent 
would Us chardLlcriblics become, and less liable to lie changed 
or lost, when the surrounding circumbtanccb were altered, or 
under a moderate amount of i id ci mixture from other races — the 
more “true," in fact, would it be. On the other hand, on 
large coDtmental tracts, where no “mountains interposed make 
eiiemieh of nations,*' or other naluial barritrs form obstacles to 
free intercourse between tribe and tribe, there w'onld always be 
a tendency tow'ords unifoimily, from the amalgam at in n of races 
brought into clobe relation by war or by commerce. Smaller or 
feebler races have been destroyed or alisorbed by others im- 
pelled by uperabunrlanl population or other causes to spread 
beyond their original limits , or sometimesi the conquenrg race 
has itself disappeared by absorpLiun into the conquered 

Thus, for untold ages, ihe history of man has presented a 
shifting kaleidoscopic scene , new races gradually becoming dif- 
ferentiated out of the old elements, and, after dwelling a while 
upon the earlh, either becoming suddenly annihilated or gradu- 
ally merged mlo new combinations , a coii<itaTit destiuclicn and 
reconstruction , a coastant tendency to separation and differen- 
tiation, and a tendency to combine again into a common uni- 
formity— the two tendencies acting against and modifying each 
other The history of these procestes m foriricr times, except 
In so for as they may be inferred from the present state of 
thmgE, Is a difficult study, owing to the scarcity of evidence. If 
wc had any approach to a complete j)alDcontcilogical record, the 
history of man could I e reconstructed but nothing of the kind 
IS forthcoming. Evidences of the anatonncil choracten; of man 
II he lived on the earth during the time when the great racial 
charactcnslicB were being developed, during the h ng ante- 
histone period m w’hicb the negro, the Mongolian, and the Cau- 
casian were being gradually fa Jiloned into their respective types, 
IS entirely wanting, or, if any exists, it is at present safely burled 
in the earth, perhaps to be revealed at some unexpected time 
and in some unforcEcen manner. 

It will be observed, and perhaps observed w'llh perplexity by 
some, that no definition has as yet been given of the oft-rcenmng 
word “race." The sketcli jn&t dr.'iwn of the post history ^ 
man mubt be sufficient to show that any theory implying (hat the 
different individuals composing the human ipedes con be nr- 
celled out into certam definite groups, each with its well-marked 
Mid permanent limits separating it from all othen^ has no scien- 
tific foundation ; but that In reality these individuals ore aggre- 
gated into a number of groups of very different value In a 
loologioal MOM, with characters more or less strongly marked 
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tnd permanent, and oflea passing insviBibly into one another 
The great groups are B^ht up into minor Gubdinaioniip atid filling 
up the gaps between them all are intermediate or intercalary 
fonui, derived either from the survival of individuals retaining 
the generahsed or ancebtral characters of a race fro'n wluch two 
branchcbhave separated and taken opposite lines of modificationi or 
from the reunion of members of snch In'anchcs in recent times. If 
we could follow those authors who can classify mankind into 
such diviiions as trunks, branches, races, and sub-raccs, each 
having itB definite and equivalent meamng, our work would 
appear to be greatly simplihed, although perhaps we should not 
be lo near the truth we are seeking. But hein^ not yet in a 
pOEUion to define what am lUiit of m^didcatiua is nccc^^ary to 
constitute distinction of race, I am compelled to use the word 
vaguely for any considerable gioup of men who resemble each 
other in certain common characters transuutted from generation 
to generation 

fu approaching the question of the classification of the races 
of man from a physical point of view, we mu^t bestow great 
care upon the character', upon which we rely m distinguishing 
one group from anollicr. It u well known in zoology that the 
muiificationi of a single organ or system may 1>e of great value, 
or may be quite useless according as suen modifications arc 
correlated with others in different organs or system-, or are mere 
isolated examplc'i of variation m the eco'iomy of the annual 
without structural changes elsewhere. The olJ^r ornithologitiLs 
associated in one order all the birds wnth webbed feet, and the 
order thus conslUuted, Natatores or Palmipedes^ which received 
Ihe great Baiiclion of Cuvier, si ill stands iii many zoological 
compilations. Recent inve^tigatons into the anatomy of birds 
have shown th'it the species thus associated together show no 
other sign of natural affimty, and no evidence of being derived 
from the same stock In fact, Lhcie is tuhrably good pro if that 
the webbing of the feet is a meiely adaitlive character, deve- 
loped or lost, present or absent, irrespective of other structural 
modifications la the same way, when authropulogy was less 
advanceil than it is niw, it waq thou^rhl lint Lhe distiuctiun be- 
tween loiig and shoi t-headed, dolich' > cephalic and braeby cephalic, 
people, pointed out by Retzius, mdicaled a primary division 
of the human species, but it was aftcrwxrds discovered that, 
although the character was useful oLlierwise, it was one of only 
sc&jndory im]>ortance, as the long headed as well as the short- 
headed group bjlh included raccn ulherwise of tfic btro igest 
dishimilanty. 

In all clasBificatioiis the point to be first ascertained u the 
fundamental plan of construcliou , but m cases where the funda 
mental plan has undergone but little modificition, we are 
obliged to make use of whit appear tnvial characters, and com- 
pensate for their tiivlality by their number. I'he m )re numerous 
the combinations of specialised cbar^teis, by which any species 
or race difiers from its congeneni, the more confidence we have 
in their importance. The separaiioii of what is essential from 
what 18 incideutal or merely buperficial m Euch characters lies at 
the root of all the problc ns of this nature that zoologists are 
colled upon to solve , and in proportion as the difficulties in- 
v lived in thi^ delicate end often neipleung discriminati m ore 
fiUGcessfully met and overcome will the value of the conclusions 
he incrca<;ed. These difficulties, so familiar in zoology, are still 
greater in the case of anthropology, The differences we have 
to (leal with ore often very slight , their significance is at present 
ven little understood. We go on exj^iiamg time and trouble 
in buping up elaborate tables of measurements, and minutely 
recording every {Xiint that is capable of description, with little 
regard to any coiicluaions that may be drawm from them. It is 
oertainly time now to endeavour, if possible, to ducriminate 
characters which mdiuiLe deep-lying affinity from those that ore 
more transleiit, varimble, or ad iptive, and to adjust, os for os 
nay be, tlm proper importance to be attached to each 

It 15 , however, quite to be expected that, in the infancy of ail 
Beiencoi, a vast amiunt of 1 ibour must be expended in learning 
the methods of inveitigarion. In none bos tou been more con- 
-aplcuous tlion in Lhe subject under consideration. Many have 
come to dcbpair, for instancei of any good commensurate with 
the time it occupies, coming of Lhe miimte and laborious work 
involved lu cnmKiinctry This u bccauxe nearly all our present 
aethoda ore Imitative. We have not yet learnt, or are only 
beg in ning to looro, wbot lines of investigation ore profitaUeond 
what arc barren. The resalis, even as for oi we have gone, ire, 
howdveTi qnkc sufficient, in my opinion, to justify persever- 
ance. I am, however, not so sure whether it be yet thne to 


answer the demand, so eager and so natural, which 1i being 
made in many quarters, for ihe formulation of a definite 
examination, measurement, and description to which all future 
investigadon should ngidly adhere AH steps to promote 
agreement upon fundamental points are to be cordiafiy wel 
cimed, and meetings or congresses convened for such a puTpOBC 
will be of U're by giving opportunities for the impartial diseosilon 
of the relative value of difierent methods , but the agreement 
will finally be brought about by the gencr^ adoption of those 
measure meiiL'. and methods which experience proves to be the 
most useful, while others will gradually fall into disuse by a kind 
of process of natural !^elect 1 on. 

The changes and impnvcmeiits which are being made yearly, 
almost m mihly, in uistrnments and m mcLhod'i, show wnit we 
should lose if wc were to stop at any given period, and decree 
111 solemn c m clave that thi- Bliall be our fimil system, this instru- 
ment and this met hod shall be lhe only one uised throughout the 
world, that n) one sh.dl depart from it Wc scarc^ need to 
a.<k how long ^uch an agreement would be binding Inc hubject 
IS not Bufficieiitly advanced to be reduced to a state of stagnation 
su h as this would bring it to. 

To lake an example from what is perhaps the most imporlant 
of the anntjmic.l1 characters by which man is distinguished 
fiom lhe l)weL animals, the superior from Lhe infenor races of 
man, the smiller or greater projection forwards of the lower 
part of the f.ice in relation to the skull proper, or that which 
conlains tlie brain I'rom the time when Camper drew his facial 
angle, to the present day, the readiest and truest method of esti- 
mating this projcclion has occupied lhe attention of anatomists 
and anthropologists, and we are still far from any geneiul agree- 
ment Every country, every school, has its own system, so 
different that companion with one another is well nigh impOG- 
sibli* This is undoubtedly an evil , but the question is whether 
we should all agree to adopt one of the confessedly defective 
systems now in vogue, or wlm her we should not ralher continue 
lu hope for, and cndcav )ur to find, one which may not be subject 
to the well-known objections urgeii against all 

W,e want, especially m thH country, mnre worken, trained 
and experienced men ulu will take u » the subject sennudy, and 
devote the imelves to it continuously Of such we may say, 
wilhout offciiLc lo those Fe\^ uho have done occasional excellent 
wurk lu physical aiithropol igy, but whose chief scientific activity 
liCb in other field-, wc hive not one In the laht number of the 
French Revut d' A nthropologxf^ a leference caught my eye to a 
craniometrical method in ue by the "English school'' of 
aiilhrjp iljgists It was a reference only to a mcthcxl which 1 
had ventured to suggest, but which, as far as I know, has not 
been adopted by any one ebe > A school Is just what we have 
not, and what we want — a body of men not only willing to learn, 
but able to discubs, to cnticiBe, ro give their approval to, or 
reduce lo lit. j-nroper level, the results put furth by our few 
original investigators and writers. The rajndity with which any 
one of the iiio-it slender pretensions who ventures into the field 
(I speak from painful experience) i'^ raised to be an oracle among 
his fellows is one of the most alarming proofs of the present 
barrenness of the land 

Another not urgent need is the collection and preservation of 
the evidences of the physical structure of the various modifica- 
tions of man upon the earth Especially urgent is this now, os 
wc live in an age m which, in a for grealer degree than any 
previous one, the destructi n of races, b)th by annihilation and 
absorptton, is going on, The world has never wltnes>;ed RUch 
changes in its cthn dogy as tho^e now taking place, owing to the 
rapid extension of maritime dl-cuvery and maritime commerce, 
wluch IS especially aflccting the island population among which, 
more than elsewhere, the solution of the most important anthro- 
pological problems may be looked fo*. If we have at present 
neith^ the knowledge nor the leisure to examine and describe, 
w'c can at lea-t pre erve from destruction the materials for OU 
successors to work iqio i Photographs, models, anatomical 
specimens, skeletons- or part^ of skeletons, with their histories 
carefully re^tered, of any of the BO-cailed aboriginal race-, now 
rapidly undergoing extermination or degeneration, will be here- 
after of mestimahle value. Dyawlngt, descrjotions, and meajnre- 
mentH are also useful, though In a Tar less degree, as aHowance 
mast always be mode for unperfectlons In the methods os well u 
the capacity of the a tUt or observer. Such coHeettoni mast he 
made upon a far lamr scale than has hitherto been attem^ed, 
us, owing to the difficulties already pointed out in the claeamca- 
tion of man, it is only by large nonibers ihat the eiron arising 
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from ladindual pcculiantioi or accidental admuttare can be 
oMatad, and the prcva4liiig charactenirtlcs of a race or ^up 
tndy aicertxiined. It u only in an institution commanding the 
itfloucees of the nation that such a coUection can be fonncdi and 
U ma? therefore be confidently hoped that the trustee* of the 
BdUlifl Museum will approprute some portion of the mAgnificent 
new builduigi which hni bwn provided for the accominodation 
of 4hair natural hiatory collcctionap to this hitherto neglected 
brnnoh of the subject. 

1 have mentioned two of the needs of anthroixiloipr m this 
couatry^more workers and better collectioni : there is still a 
thud— ^at of a society or institutioa In which anthropolo^sti 
can meet and discuss their respective viewa, whk a joumiu in 
which the resulti of their investigations can be laid before the 
public, and a library in which they can find the books and 
periodicals necessary for their study. All this ought to be pro- 
vided by the Anthropological Institute of Great Britain and 
Irdand, which originated m the amalgamation of the old Ethno- 
logical and Anthropological Societies, lint, as I intimated 
some time ago, the In^ititutc does not at the present time flourish 
in it should , Its meetings are not so well attended as they might 
bOj the jonmal is restricted in its povren of illustration and j 
printing by want of fundi, the library is quite iniuflic lent for 
the needs of the student. 

This ceitainly does sot ari-^e from any want of good manage- 
ment in the Society itself. Its afaira have been presided over 
and adm mistered by some of the most eminent and able men the 
country has produced. Huxley, Lubbock, Biuk, Evans, 'i'ylor, 
and Pitt-Kivcr!) have in succession given their energies to itii 
service, and yet (he number of its members is falling away, its 
usefiiLBCss la crippled, and its very ‘existence seems precarious. 
Some decline to join the Institute, others leave it upon the plea 
that, being unable from dustance or other causes to attend the 
meekiDgH, they cannot obtain the full return for their subscrip- 
ticMU , others on the ground that the journal does not contain the 
exact mformation which they require 

There surely is to be found a auflicient number of persona 
who are influenced by diflerent considerations, who feel that 
aathropologicid science is worth cultivating, and that those 
who are labor inu«>ly and patiently tracing out the complex 
problems of man’s diversity aod man’s early history are doin ; a 
good work, and ought to be encouraged by having the means 
afforde 1 them of carrying on their investigations and of placing 
the results of their researches before the world—who feel, more- 
over, that there ought to be some central body, representing the 
nbject, which may, on occoMon, influence opimoi or speak 
authoritatively on matters often of great practical importance to 
the nation 

There must be many in thn great and wealthy country who 
fed that they are helping a good canse m joining such a society, 
even if they are not individually receiving what they consider a 
full equivalent fur the r small sub cription — many who feel satis- 
faction in helping the caufae of knowledge, in helping to remove 
the opprobrium that the British Anthropological Soaety alone 
of Iho e of the world is lacking in vitality, and in helping 
to prevent this country from falling liehind all the nations m the 
cultivation of a science in which, for the strongest reasons, iL 
might be expected to hold the foremost place It is a far more 
grateful tosK to maintain, extend, and if need be improve, an 
exv-tlng organisation, than to conTtrnct a new one I feel, there- 
fore, no hnnitation in urging uixm all who take interest m the 
promotion of the study oF anthropology to rally round the 
laatitntc, and to support the eudeavours of the prewnt excellent 
president to incrcois its usefulness. 


T>^rtmint of Anatomy and Physiology 

OrsMiHO Adduis by j. Burdon-Sanderson, M.D., LLD., 
F.R.5., Professor of Physiology in University Col- 
LiQEt London, Vice-President or the Section 

On tho Discoveries of the Past nlasing to Anirndi 

Mffon 

The two branches of Biology with which we cmicerir 

ourselves in this sechon, Animal Morphology and Physiology, 
art mmt intimately related to each other. ‘Tnis arises from their 
having one subject of stu^ — the living animal organism. The 
difeuce between them lies m thu, that wh'cieaa uie studies of 
theuaatoffiiht lead him to fix hia attention on the organiun itself, 
hr us physiologists it, and the organs of which it is made up, 


serve only as vestigia, by mcanh of which we investigate the 
vital iNxmesses of which they ore ahke the causes and eonae- 
queiices 

lo illustrate thu I will first ask you to imagine for a moment 
that you have before you one of those melancholy reinaindcn 
of what was once an animal— to wit, a rabbit— which nne sees 
exposed in Ihe shops of poulterers Wc have no hesitation in 
recognising that remainder as being in a certain sense a rabbit ; 
but it is a very miserable vestige of m hat n as a few days ago 
enjoying life in some wood or warren, or more likely on^e 
sand-bilLs near Os lend We may call it a rabbit if wc like, but 
it is only a remainder — not the thing lUclf 

The anatomical preparation which 1 have in imagination placed 
before you, although it has lost its inside and iLs outside, ib, In- 
tegument and its viscera, still retains the parts for which the rest 
exLsled 'Hie final cause of an nniiuAl, whelJier human or other, 
is muscular action, because it is by means of jt>^ muscles that it 
maintains it*, external relations. It is by our muscle>, exclusively 
that u e act on each other 'Flic articulate sounds by which I 
am addressing you ore but the result-^ of complicated combina- 
tions of muscular contractions — and so are the scarcely appre- 
ciable change^ in your countenances by which I am able to judge 
how much, or how little, what I am saying mtereats you 

Consequently the mam iirublems of physiology relate to mus- 
cular action, or, as 1 have called it, animal inn tin n. They may 
be divided into two — namely (l) in what does mnscular action 
consist — that is, what is the process of which it is the effect or 
outcome? and ( 2 ) how are the motions of our bodies co-ordin- 
ated or regulated ? It is unnecessary to occuiiy time m showing 
that, excluding those higher intellectual processes which, as 
they leave no traceable marks behind them, are beyond the 
reach of our methods of investigation, these two questions com- 
prise nil other'i concerning animal motion I will therefore 
proceed at once to the fir^t of them — that of the proo^ss of 
muscular contraction. 

The years which immediately ftdlowcd the origin of the 
Britihli Association exceeded any earlier period of equal length 
in the number and iinportance of the new f.icts in morphology 
and in physiology which were brought to light ; for it was during 
that i>enod that Johannes Muller, .Schwann, Hcnle, and, in this 
coniUry, Sharpey, Bowman, and Marshall Hall, accomplinhed 
their productive labours But it was iniroductory to a much 
greater epoch It would give you a true idea of the nature of 
the great advance which took place about the middle of this 
century if T were to define it a.s the epoch of Ihe death of 
*' vitalism " Before that time, even the greatest biologist—^ g, 

J Muller — recognised that the knowledge they possessed both 
of Vital and physical phenomena was insulVicient to refer both 
to a common measure The method, theiefore, was to study 
the processes of life in relation to each other only Since that 
time It has become fundamental in our science not to regard any 
vital process as iindrrslotul at all, unless it can be brought into 
relation with pby',ical standards, and the methods of piiysiology 
have been based exclu'-ivcly on this principle l.et us inquire 
for a momeni what causes have conduced to the change 

The most efficient cause was the progress which hod beun 
mode in physics and chemistry, and particularly those msestiga- 
tions which led to the establishment of the doctrine of the Con- 
servation of Energy. In the application of this great principle 
to physiology, the men to whom we are indebted are, first and 
foremost, T R Maytr, of whom I shall say more immediately ; 
and secondly, to the gieat physiologists still living and working 
among us, who were the nupiL of J Muller— vi/ Helmholtz, 
Ludwig, Du Bois-Kcymoiid, and Biucke 

As regards the subject which is first to occupy our attention, 
that of the process of muscular contraction, f R Mayer occu- 
pies so leading a position that a large proportion of the re- 
searches which have been done since the new en, which he hod 
so important a shore m establishing, may be rightly considered 
os the working out of principles enunciated in his treatise ' on 
the relation between organic motion and exchange of moterlnl. 
The most imratant of these were, os expiess^ in hn own 
.words: (l) *'T1iot the chemical force contained m the ingested 
food ond in the tnhoird oxygen is the source of the motion and 
heat which ore the two products of animal life , and ( 3 ) that 
these products vary in omount with the chemicol process which 
prodnocfl them." Whatever nwy be the cloinu or Moyer to bi 
regarded os a great discover in physics, there can lie no doubt 

■ T R Marw, ” Dm omnwiha BawvounE in ihnai ZuawmuhangU 
ndc dam SiolfWecliail ; dn fiiiint lur NolurkundCp*' Hcilbnuui, 1 I 43 
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that as a physiolopst he deserves the highe<it place that we can 
ivc him, for at a tune vrhen the notion of the correlation of 
ilferent modes of motion was as yet very unfamiliar to the 
physicist, he boldly applied it to the phenomena of animal life, 
and thus re-united pnysiology with natural philosophy, from 
which it had been rightly, because unavoidably, severed by the 
vitalists of an earlier penod. 

Let me first endeavour shortly to explain how Mayer himself 
applied the principle just enunciated, and then how it ha.s been 
developed experimentally since his time 

The fundamental notion is this • the animal body resembles, 
regards the work it docs and the heat it produces, a steam- 
engine, in which fuel is continually being used on the one hand, 
and work is being done and heat produced on the other. The 
using of fuel IS tlic chemical process, which m the animal 
body, as m the steam-engine, is a process of oxidation. Heat 
and work ore the useful products, for as, in the higher animals, 
the body can only work at a constant temperature of about loo" 
F. , heat may be so regarded 

Having previously determined the heat and work severally 
roducible by the combustion of a given weight of carbon, from 
is own experiments and from those of earlier physicists, Mayer 
calculated that if the oxidation of carbon is assumed to represent 
approximately the oxidation process of the body, the quantity 
of carbon actually burnt m a day is far more than sufTicicnt to 
account for the day's work, and that of the material expended 
in the body not more than one-fifth was used in the doing of 
work, the remaining four-fifths being partly iistd, partly wasted 
m heat production, 

Having thus shown that the principles of the correlation of 
process and product hold good, so far as its truth could then be 
tested, as regards the whole organism, Mayer proceeded to in- 
quire into Its applicability to the particular organ whose function 
it IS ’*to transform chemical difference into mechanical cifcct'’ — 
namely, muscle. Although, he said, a muscle acts under the 
direction of the will, it does not derive Us power of acting from 
the will any more than a steamboat derives its power of motion 
from the helmsman. Again (and this was of more importance, 
os being more directly opposed to the prevalent vitalism), a 
muscle, like the !>tcamboats use in the doing of work, not the 
material of its own structure, or mechanism, but the fuel — 1 1 . 
the nutriment — which it derives directly from the blond which 
flows through ilfi capillaries. "The muscle is the instrument by 
which the transformation of force is nccom|jlished, not the 
material which is itself transformed " This principle he exem- 
plified m several ways, showing that if the mu'^cle of our bodies 
worked, as was formerly supposed, at the expense of then own 
substance, their whole material would be u^ed up in a ftw 
weeks, and that in ihe case of the heart, a muscle which works 
at a much greater rate than any other, it would be expended m 
n-s many days — a result which necessarily involved the absurd 
hy^thesu that the muscular fibres of our hearts are so frequently 
disintegrated and reintegrated that we get new hearts once a 
week. 

On such considerations Mayer founded the previ^-ion, that, as 
BOOH as experimental methods should become sufficiently perfect 
to render it possible to detennme with precision the hmits of the 
chemical process either lu the whole animal body or in a single 
muscle during a given period, and to measure the production of 
heat and the w'ork done during the same period, the result wonld 
■how a quantitative correlation bctw'cen them, 

If the time at our disposal permitted, I should like to give a 
sboik account of the succession of laborious investigations by 
which these previsions have been verified Begun by Bidder 
and Schmidt in 1851,^ continued by Fettenkofer and V01I,* and 
by the agncuUunil physiologists ^ with reference to herbivora, 
they are not yet by any means completed. I must content myself 
with saying that by these experiments the first and second parts 
of this great subject — namely, the limits of the chemical process 
of animal life and its relation to animal motion under diflerent 
Gondition<i — have been <;atiBractorily worked out, but that the 
quantitative relations of heat production are os yet only insuffi- 
ciently dctcTmined. 

Let me sum up in as few words as possible how far what we 
have now learnt by experiment justifies Mayer's anticipationSj 
and how it falls short of or exceeds them First of nil, we are 

* Bidder and Schmidt, “Dls VerduiunissflfM und dcr StofTwechsil,'* 
Upag. iBjs. 

■ Psttflnkofcr and Volt, ZnfjcJkr f poiiiBi, iB66-8a 

^ Hsnnabora and Siohmaim, “ Beitrilaa nir BcgriladuDa tinar nlMuslIan 
^ultaiUng dir wicderklusr," BruonricE and Gattingen, 1860-70 


as certain as of any physical fact that the animal body m doing 
work does not use its own material^ that, as Mayer says, 
the oil to his lamp of life is food ; but in addition to this we 
know what he was unaware of, that what is used is not only not 
the living protoplasm itself, but li a kind of matenal which widely 
differs from it in chemical properties. In what may be called 
commercial physiology— i.r , In the literature of trade puffs — one 
still meets with (he assumption that the matenal bails of muscular 
motion 19 nitrogenous ; but by many methods of proof it has 
been shown that the true "Oel in der Flamme des Lebens” is 
not proteid substance, but sugar, or sugar-producing material. 
The discovciy of this fundamental truth we owe first to Bernard 
(1850-56), who brought to light the fact that such material plays 
an important port in the nutrition of every living tissue ; secondly, 
to Volt (1866), who in elaborate experiments on carnivorous 
animal during penods of rest and exertion, showed that, in 
comparing those conditions, no relation whatever shows itself 
between the quantity of proteid material (flesh) comumed, and 
the amount of work done , and finally to Frankland, Fick, and 
his associate Wislicenus, os to the work-yielding value of 
different constituenh of food, and as to the actual expenditure 
of malerLal in man during severe exertion. The subjects of 
experiment used by the two last mentioned physiologists were 
themselves , the work done was the mountain ascent from Inter- 
laken to the summit of the Faiilhorn ; the result was to prove 
that the quantity of material used was proportional to the work 
done, and that that material was such as to yield water and 
carbonic acid exclusively 

The investigators to whom I have just referred aimed at 
proving the correlation of process and product for the whole 
ammal organism The other mode of inquiry proposed by 
Mayer, the verification of his principle in respect of the w^ork- 
domg mechanism — (hat is to say, in respect of muscle taken 
separately — has liccn pur^-ued with eqii.'il perseverance durmg 
the lost twenty years, and with greater success ; for in experi- 
menting on a separate organ, which ha.s no other functions 
excepting those which arc in que.stionj it is possible to eliminate 
uncertainties which are unavoidable w hen the conditions of the 
problem ore more complicated. Before 1 attempt to sketch the 
results of (hc^c cxpenmeiiL^!, I mast ask your attention for a 
moment to the discoveries made since Mayer's eix)ch, concerning 
a closely related ^uhject, that of the Process of Kcspiration 

1 wit^h that 1 had time to go back to the great discovery of 
Priestley (1776), that the essential facts in the process of respi- 
ration [are the giving off of fixed air, as he called it, and the 
taking* m of dephlogislicatid nir, and to relate to you the 
beatilifiil experiments by which he proved it , and then to pass 
on to Lavoisier (1777), who, on the other side of the Channelp 
made independently what w as substantially the same discovery a 
little after Priestley, and added others of even greater moment. 
According to Lavoisier, the chemical process of respiration is a 
blow combustion which has its seat m the lungs. At the time 
that Mayer wrote, this doctrine still maintaineu its ascendency, 
although the InvestigationB of Magnus (1838) had already proved 
its fallacy Mayer himself knew that the blood possessed the 
property of conveying oxygen from the lungs to the capillaiieB, 
and of conveying carbonic acid gas From ,the capillaries to the 
lungs, which was suflicient to exclude the doctrine of Lavoisier. 
Our present knowledge of the subject was attained by two 
methods — viz,, first, the investigation of the properties of the 
Colourmg matter of the blood, Bince called " faicmoglobin," the 
initial fctep in w'hich was made by Prof. Stokes in 1S62; and 
secondly, the application of the mercurial air-pump as a means 
of determining ine relations of oxygen and carbonic acid gu to 
the living blood and tissues. The last is a matter of su^ im- 
portance In relation to our subject that £ shall ask your ipeclal 
attention to it. Suppose that I have a barometer of which the 
tube, instead of being of the ordinal^ form, is expanded at the 
top into a large bulb of one or tw o litres capacity, and that, by 
means of some suitable contrivance, I am able to introdace, in 
such a wa^ as to lose no time and to preclude the possibility of 
contact with air, a fluid ounce of blood from the arteijof a li^ng 
animal into the vacuous space— what would happen? InsUntly 
Ihe quantity of blood ^would be converted into froth, which 
would occupy the whole of the large bulb, The colour of the 
froth would at first be scarlet, bat would speedily change to 
crimson. It would soon subside, and we should then have the 
cavity which was before vacuoas occupied by the blood and 111 
gaaec — namely, Ihe oxygen, carbonic acid gas, and nitrogen 
prevlou<‘]y contained in it. And if wc had the means (which 
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actually exist ia the gas-pump^ of separating the gaseous mixture 
from the liquid, and of renewing the vacuum, we should be able 
to deternune (i) the total quantity of gases whidi the blood 
yields, and (2), by analysis, the proportion of each gas. 

Now, with reference to the blood, by the appbcation of the 
'* blood-pump," as it is called, we have learnt a great many facts 
relating to the nature of respiration, particularly that the differ- 
ence of venous from arterial blood depend'* not on the presence 
of “effete matter," as U'.ed to be thought, but on the leas amount 
of oxygen held by its colouring matter, and that the blood which 
flow'i bock to the heart from different organs, and at different 
tiinb, differ^ in the amount of oxygen and of carbonic acid gas 
it yields, according to the activity of the chemical processes 
w'hich have their seat m the living tissue^ from which it flows.^ 
] 3 ut this is not all that the blood- pump has done for us l)y 
applying it nut merely to the blood, but to the tissues, we have 
learnt tliat the doctrine of Lavoisier wa^ wrong, not merely as 
reganii the place, but as regards the nature of the essential 

E rocess lu re^ipiration. The fundamental fact which is thu^ 
rought to light is this, that although living tissues arc constantly 
and freely supplied with oxygen, ami aic in fact constantly 
tearing it from the lixmoglobm which holds it, yet they them- 
selves yield no oxygen to the vacuum In other woid'*, the 
oxygen which living pro to plasm seizes upon with such energy 
that the blood which flows by it is compelled to yield it up, 
becomes so entirely part of the living matciial itself that it can- 
not be separated even by the vacuum It is in this way only 
that we can under'^tand the seeming paradox that the oxygen, 
which is conveyed in abundance to cscry rccesS of our bodies by 
the blood-stream, is nowhere to be found Notwithstanding 
that no oxidation-product is formed, U becomes latent 111 every 
bit of living protoplasm , stored up in quantity propoitional to 
it^ potential activity — i.e to the work, iiitcinal or external, it lias 
to do. 

Thus you see that the pioccss of tissue respiration— m other 
woids, the relation of living protoplasm to oxygen — is very 
different from what Mayei, who localised oxidation in the 
capillaiiC'., believed it to be. And this dilTeicnce has a good 
deal to do with the relation of Ihoccss to Product in muscle 
Let Us now revel L to the experiments on this subject which we 
arc to take as cxcinplihcation of the truth of Mayer’s forecasts 
The living muscle of a fiog is placed in a closed chamber, 
which IS vacuoU') — t e coiiUins only aqueous vap'iur The 
chamber is so arranged that the musclc can be made to contract 
Qi often ns necessary At the end of a certain period it is found 
that the diainbcr now contaiii-i corbjiuc acid gas in quantity 
corrcaponding to the number of contraction-) the mu'.cle has per- 
foimed The water which it has also given off cannot of couise 
be estimated Where do these two products come from? The 
answer is plain The muscle has been living all the time, for it 
has been doing work, and (os we shall see immediately) pro- 
ducing heat. What has it been living on? Evidently on stored 
material. If so, of what nature ? If e look for the answer 
to the muscle, w'e shall find that it contains both pruLeid and 
sugar -producing material, but which is expended in contraction 
we arc not informed There is, however, a way out of the 
difficulty. We have seen that the only chemical products which 
are given off during contraction arc carbonic acid {^as and water. 
It is clear, therefore, that the material on which it feeds must 
be something which yields, when oxidised, these producLs, and 
these only. The matenaL which are stored in muscle are 
oxygen and sugar, or something resembling it in chemical 
composition. 

And now we come to the lost point 1 have to bring before you 
in connection with this part of my subject, 1 have assumed up 
to tills moment that heat is always produced when a muscle doea 
work. Most people will be ready to admit ax evidence of this, 
the faTniliar fact tbat we warm ourselves by exertion. Thifl is 
in reality no proof at aU. 

The proof is obtained when, a muscle being set to contract, 
it is observed that at each contraction it becomes warmer. Ia 
buch an experiment, if the heat capacity of muscle ii known, 
the weight of the particular muscle, aJid the increase of tempera- 
ture, we have the quantity of heat produced. 

If you determine these data m respect of a series of con trac- 
tions, arranging the expen ments bo tnat the work done In each 
conh action 19 measured, and immediately thereupon reconverted 
into heat, the result gives you the total product of the oxidation 
process in heat. 

” Ladvig's Ant Inportut rewuch ob this lubjict wu puIUihMl in iBAa. 


If you repeat the same expenment in such a way that the 
work done in each conLraction is not so reconverted, the result 
is //‘fi by the quantity of heat corresponding to the work done 
T^e results of these two experiments have been found by Prof. 
Kick to cover each other very exactly. I have stated them m a 
table ^ in which we have the realisation as regards a single 
muscle of the following forecast of Mayer’s as regards the whole 
animal organism "Convert into heat," he said, “by friction 
or otherwise, the mechanical protluct yielded by an animal m a 
given time, add thereto the heat produced m the body directly 
during the same period, and you will hive the total quantity fif 
heat which corresponds to the chemical processes." Wc have 
seen that this is realisable as regards muscle, but it is not even 
yet within reach of experimental verification as regards the 
whole animal. 

I now proceed abruptly (for the time at our disposal docs not 
admit of our spendmg it on transitions) to the consideration of 
the other great question concerning vital motion, namely the 
question how the actions of the muscles of an animal are so 
regulated and co ordmated as to determine the combined move- 
mcnls, whether rhythmical or voluiit.iry, of tbc whole body.^ 

As every one knows who has read the “ Lay Sennoii'i, the 
nature ana meaning of these often umnteiiliom .1 but always 
adapted motions, which constitute so large a part of oui bodily 
activity, was understood by Lescartes early in the seventeenth, 
century. Without saying anything as to his direct mffutnee 011 
lus contemporaries and successors, there can be no doubt that 
the appearance of Descartes was coincident with a great epoch— 
an epoch of great men and great achievements m the accjuiiemcnl 
of man’s intellectual mastery -over nature. When he interpreted 
the unconscious closing of the eychds on the approach of 
external objects, the acts of coughing, sneering, and the like as 
mcchinical and reflected processes, he neither Knew m what 
of the nervous syslcMii the mechamsms concerned were situated, 
nor how they acted® It was n iL until a hundred years after 
that Whytt and Hales made the fundamental experiments on 
beheaded frogs, Iiy which they showed that the involuntary 
motions which such preparations execute cease when the whole or 
the spinal cord is destroyed — that if the back p.irt of the Ls 
destroyed, the motions tff the hind limbs, if the fore part, those 
nf the fore limbs cease. It was in 1 75 * Whytt pub- 

lished in Edinburgh his work on the involuntary motions of 
animals After this the next great blep was made within the 
recollection of living physiologists ■ a period to which, O-S it 
coincided with the event which we are now commemorating— 
the origin of the British Association— I Will now ask yoursjTecinl 

Exactly forty-nine years ago Df. Marsliall Hall*commumcaled 
to the Zoological Society of London the first account of hii ex- 
penmenti. mi the leflcx function of the spinal cord The facts 
which he had observed, and the conclusions he drew- from them, 
were entirely new to him, and entirely new to thv physiologists 
to whom his cnninumcition was addressed Noi can theie be 
any rca.soii why the anticiiialion of his fundamciil'il dLscovery by 
Dr. Whytt should be held to diinnush his merit as an original 


* RELXTioif or PnoDncT AMI Ph’^cbss in Muscle 

(RebuU uf one of Pick's expennienu) 

Mechanical product ■ • 6670 graimnemillimelen. 

Its hcRi-valuB - » ^ ® miUignunmcunils 

Heat produced — • 39 ° »' 

1 oiJil product reckoned ai heat ... 54 ° -11 the 

■ DeJcarleV scheme of the ccntnl nervous ,ne chan comp ris^ alt 
larLi which we now rcBard aa eiienliRl lo reflex action 3 j.. 

irere reprewnted by ihrt.Jl (filen) which conn.cicd * 
h.bnirBC‘CLi.vTc.,’'porV Coii..n,vcl iv p jss) . ‘■y 

abT " 

nSiSSlwith which if is cannecled. ao to produce ih. .pproprliii. ■»®t«m. 

nkf -h^. .Idiouirh ii wu placed uod.r ihe .upervmon of *• 

ii^“"’*luS. h!d .1. officem .ho pineal pUnd, w« «P^" »f 
^Smi^ndRBRiidonily. As imlantes of ihii nwchanlim UeicarlM 
irUhdnwal oKh* foot on the approach of hot objecla, the net tone 

SwSsr Airis:: 

h^ltann beiu. Neither ihreade nor por.1 nor rube, have «iy 

laiHeaM - 
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loKitis^tDr. In tht ftc« of Uitoncal ftct it u Imposnbk to 
him M tho diEGOverer of tha "reflex Faactlon of the 
■pmxl c^/' but WQ do not the lew owe him j^tltnde for the 
appUcsdon he made of the knowledge he hod gained by expen- 
menti on anunoU to the itady of diwase For no one who li 
■cqeainted with the derelopineat of the branch of practical 
Biwi rine which relates to the dlieasea of the central nervona 
■yrtun will heulate m attributing the rapid progreia which baa 
bon made in the dlagnoiu and treatment of thew diseaieip to 
tho impolw given byUr, Marahall Hall to the stndj of nenroiu 
pathology. 

In the mind of Dr. Manhall Hall the word reflex had a very 
Mtricted meaning, The term '*cxclto-iiiotary function/' whicn 
he alao need, itood in hiH mmd for a group of phenomena, of 
which It wa<3 the hole chmcteri'ilic that a sensory iinprcMion 
produced a motor response During the thirty years which have 
elapwd aince hia death, the development of meaning of the word 
reflex haa been comparable to that of a plant from a feed The 
origmal conception of reflex action has undergone, not only sx- 
niiDB, but also modification, so that in its vider lense it may 
regarded as the empirical development of the philofaophical 
views of the animal tnechanUm promulgated by Descartes. Not 
that the work of tho pof t thirty years hy which the physiulo^ of 
the nervous system has been constitutea can be attributed For a 
moment to the direct influence of Descartes The real epoch- 
maker here was Jolianneii Muller. There can be no doubt that 
Descartes’ physiological speculations were uell known to him, 
and that his laige acquaintance with the thought and work of his 
predecessors conduced, with his own powers of observation, to 
make him the great man that he was ; but to imagine that his 
ideas Ilf the mechanisin of the nervouN system were inspired, or 
the Investigations by which, contemporaneously with Dr Mar- 
shall HaJl, he demonstrate the fundamental facts of reflex 
action, were Ruggented hy the animal autnmalisin of Descartes, 
seems to me wholly improbable 

1 propose, by way or conclusion, to attempt to illustrate the 
nature of reflex actum in the l.irger sense, or, as I should prefer 
to call it, the Automatic Action of CentiC'', by a single example 
M^that of the nervous mechanihin by which the circulation is 
rofpilated. 

Ihe same year that J, R, Mayer pulihshed his memorable 
assay. It w'as discovered by E. II. Weber that, in Ihe vagus 
narve, which springs from the medulla oblongata and proceeds 
tharefrom to the heart, there cxi4 cliaiuicls uf influence by 
which the medulla acts on that wonderful muscular mechanism. 
Almost at the same time with this, a senes of discoveries * were 
made relating lo the circulation, which, txken together, must be 
regarded u of e^ual imx>ortance with the original discovery of 
Harrey First, it was found by Ileiilc that the arterial blood- 
vessels by which Mood is distributed to brain, nerve, muscle, 

S land, and other organs, are provided uith muscular walli hke 
ioic of the heart itself, hy the contraction or dilatation uf which 
the supply is increased or diminished according to the require- 
ments of the particular organ, Secondly, it uas discovered 
stmultaneously, but independently, by Brow n-Si^quard and 
Augustus Waller, that these arteries are connected ny neivous 
channels of influence with the brain and s]uiml cord, jusL as the 
heart l3. Thirdly, it was demonstiated by Bernard that what 
may be colled the beorbmanaging channels spring from a small 
spot of grev substance in the medulla oblongata, which we now 
call the heart-centre ” ; ard a little later hy ScbifT, that the 
artery-regulating channels spring from a simihr head-central 
offica, also Mluated in the medulla oblongata, but higher up, and 
from suboidinale centres in the spinal cord 

If I bad the whole day at my dispo’-al and your patience were 
lOAxhauittihle, I might attempt lo give an outline of the issues 
to which these &ve ditcovenes hate led. As it i<>, I must limit 
nryself to a brief di'^cus^ioil of their rclahons to each iither, in 
Older that we may learn something from them as to the nature 
of llltOBULtM octlitn. 

Sv I«iac Newton, wlm, although be knew nothing about the 
■tmeture of nerves made ^ome shrewd forecasts about their 
action, atliibuted to those which are connected with muscles no 

' datei of ihe dl^verlei relatliw lo ihb luhject hen rdomd lo an 
1* fclloa I -^Muscular Sixuetun of AileT*o«, Henle. 1B41 1 FuincIoa of 
Cmiac Vajnis E. H Weber. 1B4S . C<iiairicdiig Merroi of Arlenef, B 
Miuud, 1851, Au Waller, iljj. Cardiac CanDv, BarDor.!. iBtS , Vven* 
V <^Dir^ SchiHT 1I3B , Dilating Nerves Schiff, iBei, Echfiord, iMsi 
iBw. Of ihe mote recent rcocarchn by which ine further eluelda^ 
«en or die machonbm by which the diitnhullOB of blood la odopM lo Uio 
nquniaeiita.of each ornn, tha moil Important on ihooe of Imdwif and 
au pupils and of Hcldonhaln, 


allaraalive Amotion. He Ifaoa^t that by means of motor nerrei 
tbc brain could deteimlne eluier relaxation or contractiem of 
mnsdes Now as regards oidlnaiy muscle^, we know that tUs 
U not the case. Yfe can will only the shortening of a muscle, 
not Us lengthening. When Brown- S^u end discovered the 
fnnctlon of the motor nerves of the blood- Yessela, he assumed 
that the same limitation was applicable to it as to that of mui- 
cnlar nerves m general, It was &oon found, however, that tlUs 
assumption wns not true in all cases — that lha% were certam 
instance!! in which, when the vascular nerves were interfered v ith, 
dilatation of tlie blood-vessel consequent on relaxation of then- 
muscle^, look place ; and that, m fact, the nervous mechanism 
by which the circulation is regulated is a hi^hly-comphcatcd one, 
of which the best that we con say is that it u perfectly adapted 
to its purpose For while every organ is supplied u ith muscular 
arteries, and every artery witii vascular nerves, the influence 
which these transmit is here relaxing, there constricting, accord- 
ing ( 1 ) to the function which the organ is called upon to dis- 
charge , and (2) the degree of its activity at the time At the 
same lirne the whole mechanism is controlled by one and the 
same central office, the locality of which we can determine with 
exactuutic hy experiment on the living animal, notu Uhatanding 
that its shucture affords no indication V'hatcver of Us fitness for 
the function it is destined to fulfil To judge of the complicated 
nature of this function we need only consider that in no sm^e 
organ f»f the body is the supply of blood required always tne 
same Ihe brain is during one hour hard at work, during 
i the next hour asleep , the mu-cles arc at one moment m severe 
i exercise, the next in complete repose ; the liver, which before a 
I meal is inactive, during thr process of digestion is turgid with 
blood, ami bu'-ily engaged in the chemical work which belongs 
to It For all these views iiudes the tract of grey substance w hich 
we call the vascular centre haa to provide. Like a skilful 
iitcward of the ammal household, it has, so to ‘^pcal*, to exerciie 
perfect and unfailing foresight, m order that the nutritive mate- 
' rial which serves as the oil of lift for the maintenance of each 
I vital pf ocev, may not be w anting The fact that this wonderful 
function IS localiaed in a particular bit of grey substance is what 
is meanl by the expfession ** automatic action of a centre " 

But up to this point we have looked at the subject from one 
side only. 

No state ever exuted of which the administration woi exclu- 
sively executive — no government which was, if I maybe excused 
the expression, absolutely absolute. If in the aniinal organism 
uc unloose on a centre the resiion«;ibilily of governing a particu- 
lar mechanism or process, independently of direction from alrove, 
we must give that centre the means of licing itself influenced by 
what IS going on in Ml parts of its area of government. In 
other vord-, it is as essential that there should bechunneLsof in- 
formation passing inward'-, as that there Jihould be channel! of 
influence passing outwards Now what is the nature of these 
channels of information 7 Experiment has taught ua not merely 
with reference to the regulation of the circulation, but with re- 
ference to all other automatic mechanisms, that they are as 
various In their adaptation ns the outraing channels of influence. 
Thus the vascular centre In the mcdnlla oMongata la so cognisaut 
of the chemical condition of the bloo<l which flows through It, 
that if too much carbonic acid gas is contained in it, the centre 
acts on informaMon of the fact, so .ai to Increase the veloaty of 
the blood -stream, and so promote the arterial lattion of the 
blood Still m re strikingly is thin adaptation seen in the 
arrangement hy which the balance of pressure and resistance in 
the blood-vessels is regulated. The heart, that wondcriul 
muscular machine by which the circulation is maintained, Is con- 
nected with the centre, as if by two telegraph wlre^— one of 
which IB B channel of influence, the oiher of infoimAtlDn, By 
Ihe latter the engineer who has charge of that machine lendi 
infomuLtion to headqnarbere whenever the strain on hii machhie 
15 excessive, the certain respon'e to which is relaxation of the 
aitenes and diminution of presiiure By the former he Is enabled 
to adapt its rate of working to the work It has to do. 

If Dr. Whylt, Instead of cutting oiT the bead of his frog, had 
removed only its brain — t,e , the organ of thought and conMoni 
ness— be would have been more astonished than he actually iru 
at the result ] for a frog 10 conditioned exhiMts, as regar ds ito 
bodity mo v ements, as perfect adapHvenesa aa a normal frog. 
Bat very little careful owmtion is mffidenc to rhow the differ- 
ence. Being incapable of the limplnt ment I act^ thli 
animal automaton nas no notion of requiring food or of leektaig 
it, has iko modefi for ihivhig ftoa tha place it happoM to 
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occupy, emit! no uttcnnce of pleuure or dutresi. Its lifo pro- 
GCBBea continue ao long aa matcrui renuina, and arc regulated 
inechamcaU7. 

To ur derhtand this all that is necessary u to eatend the con- 
siderations which have been suggested to us in our very cursory 
study of the nervouB mechanism by which the working of the 
heart mod of arteries is governed, to those of locomotion and 
voice. Both of these we know, on expermiental evidence 
similar to that which enables us to localise the vascular centre, 
to be regulated by a centre of the same kind. If the be- 
haviour of the brainless frog is so natural that even the careful 
and intelligent observer finds iL diihcult to attnbutc it to anything 
less than intelligence, let us ask ourselves whether the chief 
reason of the difliculty does not he in thi«, that the motions in 

S uesbon arc habitually performed intelligently and consciously. 
Legorded as mere mechanisms, those of lucuiiiution are no doubt 
more complicated than chose of respiration or circulationi but 
the difference is one of degree, not of kind. And if the 
respiratory moveineuts arc so controlled and regulated by the 
automatic centre which governs tbeixij that they adapt themselves 
perfectly to the varying requirements of the organism, there is 
no reason why we should hesitate in alLnbuling to the centres 
which preside over locomotion powers which aie somewhat more 
extended, 

But perhaps the question has alrea ly presented itself lo your 
minds, ^’hat due*, all this come to ? Admitting that wc arc 
able to prove (l) that m the animal body, Product is always 
proportional to ProcesB, and (2), os 1 have emlcavuurcd to show 
you in the second part of my discourse, that Descartes' dream 
of animal automatiaui has lieeii realised, what have we learnt 
thereby 7 Is it true that the work of the lost generation 13 worth 
more than that of preceding ones ? 

If I only desired to convince you that during the last half- 
century there has been a greater accession of kiictwlcdgc about 
the function of the living organism than during the previous 
one, I might arrange here in a small heap at one eiia of the 
table the physiological wwks of the Hunter^ Spallanzani, Fon- 
tana, Thomas Young, Beujaimn lirodie, Charles Bell, and others, 
and then proceed lo cover the rest of it with the records of 
original research on physiological subjects since 1831, I should 
find that, even if I included only genumc woik, I should have 
to heap my table up to the ceiling But I apprehend this would 
not give us a true answer to uur question. Although, etyniulogi- 
cally. Science and Knowledge mean the same lliing, their leal 
meamng is different. By science we mean, fiist of all, that 
knowledge uhich enables us to soil tlie things known according 
to their true relations On this ground we call Haller the father 
of physiology, because, regai^less of existing theoiiec, be 
brought together into a system all that was then known by 
observation or experiment as to the processes of the living body 
But in the "Elementa Physiologia^ ’ we have rather that out of 
which science spnngs than science itself. Science can hardly be 
said to begin until we have by experiment acquired such a 
knowledge of the relation between evenls and their antecedents, 
between processes and their product*:, that in our own sphere we 
ore able to forecast the operaiions of nature, even when they be 
beyond the reach of direct observation, I would accordingly 
dum for physiology a place m the sisterhood of ihe sciences, 
not because so large a number of new facts liave been brought 
to light, but because she has in her measure acquired that gift of 
prevision which has been Inng enjoyed by ihe higher bronchei of 
natural philosophy. In illustration of this 1 have endeavoured 
to show you that every step of the laborious investigations under- 
taken during the lost ihirty years ns to the process of nutrition, 
hu been inspired by the previsions of J. R. Mayer, and that what 
we have learnt with bo much labour by expenments on animals is 
but the realisation of conceptions which existed two hundred 
years ago in the imnd of Descartes as to the mechanism of the 
nervous system. If 1 wanted another example I might find it 
m the previsions of Dr. Thomas Young as to the memiaBifiin of 
the circulation, which for thirty years were utterly disregarded, 
until, at the epoch to which 1 hive so often advert^, they 
reoeivoi tbeir mil juatificatton from the experimental mvestiga* 
tlons of Ludwig. 

But perhaps 4t will occur to someone that if physiology founds 
her claim to be regarded os a <^cifliice on her powo-of anticipating 
the retults of her own expenmeni^, it le mnieceviary to make 
experiments at oil. Althcngh this objection baa been frequently 
beoid lately from oortain persons who call tbemielvea pbilo- 
eophoni it is not very likely to be made aenouFly here. 'Ibc 


answer 1S| that it is coninry to experience Although we work 
in the certainty that every expenmental result will come out m 
accordance with great principles (such as the pfinciple that every 
plant or animal is both, as regoAis form and functioo, the out- 
come of Its post and present conditions, aud that in every vital 
piooess the same reialiuns obUm between expenditure and pro- 
duct as hold outside of ihe orgauum), iheie principles do little 
more for us than mdicate the direction in which wc are to pro- 
ceed The history of science teaches us that a general pnnciple 
IS like a npe seed, which may remain uscle s and inactive for an 
mdehnite period, until the conditions fuvouraldc to its germina- 
tion come uito cxiiteocc. Thus the conditions for which the 
theory of animal automat isin of Descartes had to wait two 
centuries, were (1) Lhe acquirement of an adequate knowledge of 
the structure of the animal urgani'^tn, and (2) the development of 
the sciences of physics and chemuttry ; for at no earlier moment 
were these sciences competent to furnish cither the knowledge 
or the inethoiU necessary for its experimental reali^iatioii , and 
for a leason preci^'cly similar Young s theory of the circulation 
was disregaraed for thirty ycar^ 

1 trust that the examples 1 have placed before you to-day may 
have been buBicicnt to show that the investigators who ore now 
working with such earnestness in all ports of Lhe world For the 
advance of physiology, have before them x definite and well- 
understood purpa*^e, that purpose being to acquire an exact 
knowledge of the chenucal and physical proces es of animal 
life, and of the self-acting machinery by which they are regu- 
lated for the general good of the organism. The more singly 
and straiglitfiirwarrlly we direct our efforts to these end**, the 
sooner we shall attain to the still higher purpo-e — the effectual 
application of our knowledge for the increase of human 
happiness. 

The Science of Physiology has already afforded her aid to 
the Art of Medurine m furnishing her with .1 vast store of 
knowledge obtametl by Ihe cxpcrinicntil mvestigation of the 
action of remedies and of the causes of disease These inves- 
tigations nre now being earned on in all parts of the world with 
great diligence, so that wc may confidently antiapate that during 
the next generation the prngiess of pathology will be as raxud 
a-s that of physiology ha.s been in the past, and that as time goes 
on the practice of medicine i\ill giadually come more and more 
under Lhe influence of scientific knowledge That this change 
IS already m progress wc have abundant evidence We need 
make no effort to hasten the proces'*, for wc may lie quite sure 
that, iLs soon as science is competent to dictate, art will lie ready 
to obey. 


SECTION F 
GEOGHAPHY 

Oflning Alidricss iiY Sir Joseph D Hooker, C.B , 
K C S I , K.K.S , &c., Presidlni or the Secuoh 

On Ceogruphical Didrihution 

It has been suggested that a leading feature of the sectional 
addresses tu be delivereil on the occasion of this, the fiftieth 
anniversary of the meetiiigB of the British Association, should be 
aieview of ihc progress made during the lost half century in 
llie branches of luow ledge which the Feclions reEi^Gtivcly 
represent. 

it has further been arranged that, at so auspicious an epoch, 
lhe sections should, when pos'^ible, be prehided over by post 
PrcsidenU of the Association. Thu has lesulted in almost every 
sectional chair being occupied by a President eminent as a 
cultivator of tlic .science with which hii section will be engaged, 
though not the one I have the honour of fiJliugi which, from the 
fuLt of there being no prufes od gcngraijhcr amongst the ape* 
viYing past Fre&ideiifs, has been confided to an amateui 

Under tbete circumstance') 1 should be untrue to myself and 
to j oil, if 1 pre‘‘Umed to address you os one conveifuiiit with 
geography in any extended ^igiuficaLion of the word* or if I 
attempted to deal mih that important and oiitnctive branch oi 
it, topographical discovery, which claimi more nr less exclu- 
sively the time and attention of the geomphers of thLS coui^. 
It li mora fitting for me, and more in keeping with the objocti 
of this Aauiclatioii, that 1 be allowed to d'looune before cm 
one cl the many braachea of science the pursuit of which !■ 
involved in the higher aimi of gepgnphens and which, oa wa 
ora Infanned by on aoeoapMiea cwvator of the icicnaa, are 
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integral porhoaa of acIetitiRc M^nptiv.^ Of these none is 
more important than that of tne dUtrmutioa of animala and 
plantSi which further recommendi itself to yon on this occasion 
from being c subject that owes its great progress dunag the last 
haif-centuiy os much to the theories advanced by celebrated 
vo^gers and travellers as to their observations and collections. 

BeforCi however, 1 proceed to offer you a sketch of the pro- 
grc-ss made during the lifetime of the Association la thii one 
branch, I must digress to remind you, however briefly, of the 
even greater advances made in others, in many cases through 
the direct or indirect instrumentality of the AsEociation itself, 
acting in concert with the Royal and with the Royal Geographical 
Societies 

In topography the knovledge obtained during this half 
century has been unprecedently great. The veil has been with- 
drawn from the sources of the Nile, and the lake systems of 
Central Africa have been appraximately localised and outlined 
Australia, never previously traversed, has been crossed and 
recrojsed in various directions. New Guinea has had its coasts 
surveyed, and its previously utterly unknown interior has been 
here and there visited, The topography of Western China and 
Central Asia, which had been seal^ books since the days of 
Marco Polo, has been explored in many quarters The eleva* 
hons of the highest mountains of both hemispheres hive been 
accurately deterinined, and themselves ascended to heights never 
before attained ; anJ the upper regions of the air have been 
ballooned to the extreme limit beyond which the life su'^taining 
organs of the hninaa frame can no longer perform their func- 
tions. In hydrography the depths of the great oceans have 
been sounded, their bhorcs mapped, and Iheir physical and 
natural luatory explored from the equator to beyond Doth polar 
circles. In the Arctic regions the highcit hitherto attained 
latitudes have been reached , Greenland has been proved to be 
an island ; and an archipelago has been discovered nearer to the 
Pole than any other lani. In the Antarctic regions a new con- 
tinent ha'i been added to our maps, crowned with one of the 
loftiest known active volcanoes, and the Antarctic ocean has 
been twice traversed to the 79th parallel, Nor have some of 
the negative results of modern exploration been le^s important, 
for the Mountains of the Moon and many Ic'^ser chains have 
been expunged from our maps, and there are no longer believers 
in the inland sea of AuiLralia or in the open ocean of the Arctic 
pole. Of these and many others of the geographical di'^coverics 
of the last half-century full accouiUs will be laid before you, 
nrepared for this section by able geographers , of whom Mr 
Markham will contribute Arctic discovery , Sir Richard Temple, 
Asiatic, Lieut. -Cul Sir James Grant and Mr. H Waller, 
African ; Mr. Mo’ielcy, Anstrahan , Mr Trelawny Saunders, 
Syrian (including the Holy Land) , the Hydrographer of the 
Admiralty will undertake ibc great oceans, and Mr. F. Gallon 
will discuiS the improvemcnti effected in the instruments, 
appliances, and methods of investigation employed in geo- 
graphical researches. 

or other branches of science which arc auxiliary to scientific 
geography, the majority will be treated of in the sections of the 
Ass Delation to which they belong , but there are a few which I 
must not, in justice to the geographer^ who have so largely 
contributed to their advance, leave unnoticed. 

Such Is Terrestrial Magnetism,* which had as its first mvestiga- 
tors two of our earliest voyagers, the ill-fated Hudson and 
Halley, who determined the magnetic dip m the north polar 
and tropical repems resnectively. Their? were the precuisors of 
a long scries of scientific expcditionb, dunng which the dipping 
needle was earned almost from Foie to Foie, and whicn cul- 
minated in the esUbliahmcnt, mainly under the auspices of this 
Association, of the magnetic survey of Great Britain, of fixed 
magnetic observatories in all quarter^ of the globe, and of the 
Antarctic expedition of Sir James Ros^, who, since the founda- 
tion of the Auodation, planted the dipping needle over the 
northern Magnetic Pole, and earned it withm 203 miles of die 
southern one. 

' UoJor^Genual Sumchey, lu a lectun delivered before Ihe Royal Geo- 
graphical Socieiy (/’rwfwiANjfT, vjL axxi. p. 179, 1877k discuuee, withjuil 

r vciuiod oad odnurable cleamcu, the intmependeiice oC the icltocei 
h eotw uil'i ihe uudy and aimi of tcientific geomphy, and which he 
enumerates under rourteen heodB, This lecture conuini the oblesl review 
of the luhiect known to ni It might very well bo entitled "The whole 
duty ol the Geoampher ” Every tnvelUr'i outfit should iadude e copy of 
It, and one ihoufa accompiny every pnse giTen by the Geognphical Sooety 
to stadenti for proficiency In geognphical knowledge. 

* The subject of an able lectun "On ihe MognelliD of the Earth/' 
delivered heron the Royal Geofraphical Society by the Hydrognphir of 
the Admiralty iPtoctfdim^t vol xjA. p bo, 1B76). 


Nor is the geography of this half century leas indebted to 
phyiiciiU, geobgists, and natnralists It is to a most learned 
traveller, and naturalist, Von Baer, that the conception h due 
that the westward deflection of all the South Russiau rivers La 
caused by the revolution of the globe on its axis,’ It was a 
geolufiist, Kaui'i.'iy, who explained the formation of so many lake 
beds in mountain rcgionti by the gouging action of ^glaciers, It 
was a physicist and mountaineer, Tyndal, who disco> cred those 
propertici of ice iipjii which the formation and movement of 
glaciers depend The greatest of naturalibt -voyagers, Darwin, 
within the same half-century has produced the true theory of 
coral reef'* and atolls, showed the rclabons between volcanic 
island j and the rising and sinking of the bottom of the ocean, 
and proved that along a coast line of 2480 inile'i the southern 
part of the cmlmcnt uf South America has been gradually ele 
vated from the sea level to 6oo feet above it Withm almost 
the same period Foulelt Scrope and Lycll have revolutionised 
the theory of the formation of volcanic mountains, showing that 
the^e are not the Img-taught upheavals of the crust of the earth, 
but arc heaped up depjaits from volcanic vents, and they have 
largely cuntrihutcd to the abandonment of the venerable theory 
that mouatam chains arc sudden up-thrU'its. Withm the same 
period, the theory of the great oceans having occupied their pre 
sent positions on the globe from very early geological times was 
first propounded by Dina,^ the Cimpanion of Wilke-i in his ex 
peditioii round the world, and n supported liy Darwin and by 
Wallace 

In Meteorology the advance is hd less attributable to the labours 
of voyagers and travellers The establishment of the Meteoro- 
logical Office is due to the energy and perseverance of a great 
navigator, the Utc Admiral Fiizroy 

Another djmain of knowledge that claims the stroiigcit sym- 
pathies of the geographer is Anthropology. It is only withm 
the last quarter of a century that the study of man under his 
physical aspect lia^ been recognised as a distinct branch of science, 
and repre^eiilcd by n flourishing society, and by annual mter- 
natimal congre-iscs, 

I mu.t not conclude this n »tice without a passing tribute to a 
department of gcjgiaphy that has occupied the attention of too 
few of its cultivators I mean that of literary research Never- 
thelc'.s, m this too ilie pr.igress has been great , and I need only 
mention the publications of the Hakluyt Society, and two works 
of prodigious learmiig and the greated value, "The Dook of 
Marco Fob, the Venetian,'’ * and “ A History of Ancient Geo- 
graphy, " * to prove to you th.it one need not to travel to new lands 
to bo a profound and sagacious geographer 

I have asked you to accept the geographical dislnbution of 
organic beings as the subject which 1 have chosen for this addiess 
It IS the branch with which 1 nm most familiar ; it illustrates 
extremely well the interdependence of those sciences which the 
geographer should study, and as I have before observed, iLs pro- 
gress has been in the mam due to the labours of voyagers and 
travellers 

In the science of didribution, llDtany took the lead, Hum- 
boldt, m one of his essays," says that the germ of it is to he found 
m an idea of Tournefort, developed by LiuRlTus Tournefort 
was a Frenchman of great leainmg, and, moreover, a great 
traveller He vi'as sent by the King nf France in 1700 to explore 
the islands of Greece and mountains of Armenia, in the intercat!! 
of the Tardin de^ FlaiiLc'i, and his published narrative is full of 
valuable matter on the people, antiquities, and natural produc- 
tion-i of the c mntries he visited. Tlie idea attributed to him by 
Humboldt,® is that in ascending mountains we meet successively 
with vegetations that represent those of successively higher latl- 
tudes ; upon which Humboldt observes . " 11 ne fallut pas une 
grande bagacite pour observer one sur les pentea des hautes 
montagnes de V Armenie, des vigetaux de? diffcrentes latitudes se 
suivent comme lea climata superposes Tun sur les autres " \ but 
he goc4 on to remark, "cette idiie de Tournefort developpee par 
Linne dans deux duiiertations intercssantes (Stationci) et Colaniae 
Flaatarum), reufermeat cependant le germe de la Geographic 

' Von Boer, "Uebv un Bllgeincinei Guoti in dir Geitaltimg der Fliui- 
batlUp" Si Pfiwrih Bnlh il (rBGo) ■ \ j 

* Dina LA AiifmrAH ter< 2| Tol in p 35 ®(** 47 h*°® 

vnriaui liier publicitioni 

3 By Coloiul Kinry Yule, C B (ad 1, 1671 ; ed. 2, 1875). 

9 "lur lei Loll quoT’on o^Kryo dona !■ diiiributlon deiformu vJgettlci" 
(Mfimoir* lu k ITniiiiut di France, Januiry 2O1 xBi6) . , _ , , 

* 1 hive been unable lo find any itfcb idea •xpteaied In TojiTnefc« 1 
worki Edward Forbai, however, alio atinbulai the idea to Toumdoct 
(Mcmoiri of the Geology Survey, vol 1 p 351) 
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Botaniquc.” 'I'ounieforl’s idea was, hoMCver, an advanced one 
for the age he lived in, and should not be judged by the light of 
the knowledge of a succeeding century He had no experience 
of other latitudes than the few intervening bet\^ cen Pans and the 
Levant Humboldt himself did not suspect the v hole bearing of 
the idea on the principles of geographical dtstribution, and that 
the parallelism between the floras of mountains and of latitudes 
was the result of community of descent of the plants composing 
the floras, not that it was brought about by phy*:ical causes:, The 
idea of the early part of the eighteenth century when rightly 
undei stood, found to be the forerunner of the matured know- 
lei^e of the middle of the nineteenth 

The labours of Lmnecus, himself a traveller, and whose nar- 
ratives give him high rank a^ huch, paved the way to a correct 
study of botanical geography Before his time little or no atten- 
tion was paid to the topography of plants, and he w as the first 
to distinguish, to lay down rules, and to supply models for Ihc-c 
two important elements 111 their life history — namely, their 
habitatfi or topographical localisation, and their stations, or the 
physical nature of their hahilats. In his " btationcs PKinlarum," ^ 
Linnxii!! defines w'lth precision twenty four stations characterised 
by soil, moisture, CTposnre, climate, &.C , which, with compara 
lively c^light modifications and improvement'*, have been adopted 
by all sub'^enueiit authorities, Nor, indeed, was any marked 
advance m tms bubject made, till geological ul^eivation and 
chemical analy<*is isupplemcntcd its shorLcoining" In liih essay 
"De coloniis plantarum,” publnhed fourteen years after the 
'* Siatione'*,'’ ^ he says, " (jui verani cunque et sohdain plantarum 
scientiam aucupatur, patriam ipsarum ac sedem oujiusquc pro- 
priam baud sane ignorabit,” and he proceeds to give an outline 
of the disiriliulinn of certain plants on the globe, according to 
climate, latitude, &.c .and to indicate their means of transport 
by wiiide, bud":, and other agencies. India (meaning the tiopics 
of both w'oilds) be characterises as the region of palms, the 
temperate latitude"-, of herbaceous plant is , the nurllicTn, of 
mosses, alga?, ard conifeix , and America, of fcnih , — thu*. 
preparing (he way fcjr (he next mdt geneialiser in the field ^ 
This WAS the most accomplished and prolific of modern 
travellers, Humboldt, who made botany a chief puruit during all 
his journeys and who sccins, indeed, to have been devoted to it 
from a very early age Hu first work was a bolameal one, the 
“flora Fiiburgeii'-u,^' and we have it on his own authority that 
three years befuie its publication, when he was only jnst of age 
(in 1790) he communicated to bis friend G forstei, the com- 
panion of Cook m hw second vuvage, a sketch of a geography of 
plant<i It was not, however, till his return from America that 
his first es^-ay on Botanical Geography* appeared, which at once 
gave him a very high position as a philosophical naturalist Up 
to the period of its appearance there hacl been nothing of the 
kind to compare with it for the wealth of fact°, botanical, 
meteorological, and hypsometncal, derived liom his own obser- 
vation'*, from the works of travellers and naliiralisi«., and from 
personal communication with Ins contemporaiies, all correlated 
with consummate skill and discus'^ed with that lucidity of exposi- 
tion of which he was a master The great feature of this essay is 
the exactness of the methods employed for estimating the condi- 
tions under which specie^, genera, and families are grouped geo- 
gr^hically, and the precision w ith which they arc expressed. 

This was succeeded m 1 815, and subsequently, by four other 
essays on the same subject Of these the most valuable is the 
“Prolegomena/’^ in which he dwells at length on the value of 


^ Acftiietnictr, vol. iv. p. 64, 1754 

■ / 6 td vol viii n 1, 176B 

S Betweeo ihe oateii of the wnliniri of LinDKiii iinil Hiinibolilt, two 
notable worlu on g^eographical disiribuiion appeared One by Frid 
Siromeyer (" Commentmilu innuguraLa nBteni Histonae Vegeinbilium Gen- 
giiphiCB Rpeciinen." GOtiiDgen, iBook 11 an excellent lyllabui of the points 
10 be Btlended to m the study of diitnbulion, but without examples , the 
other !■ a too ^neral work by Zimmer niann, entitled, "Specimen zooli^im 
Gcographicst, guadrupedum Domialln et Mijtmtlonei iiileni,'' Lugd Bat. 
1777, which he follow^ by "Geo^mphischc Gcichichte des Menichen und 
dor dlfemein verbrciieten vierfaiaigen Thicre, mbit einer hleher gihflngen 
loologiichen Welicharte, Leipng, ^7B-i7Bj" 

4 ‘ Easoi sur U Gdogranhie dca iMantei/’ par A de Humboldt et Atmd 
BoopUnd , rddigdc par A de Humbdldl/lu k la Oossc dcs Sc Fhys. ct 
Math, de rinstilut Naiionale, 17 NivOse de TAn 13, 1805. 

9 “ De Dlitnbuiione Geograpkica plantarum secundum Cmli tempencm ct 
ollUudlnem Montliim, ^otegomenii " Ihis appeared in quarto In iho fint 
volnme of the " Nova Gencm et Speclei Plantarum'’ in 1B15, ami aepnmlely 
in an oclaso form in 1B17 HumDoldi’s other works cn geographical dlsirt- 
bulion ore " Noiationei od Gcogranhlnm Plantarum ■pe^nlei,*’ iBij, 
"Aniichtcn der hTatur," iBoS, ana ed i, 1B17, "NouTclfai Recheichci lur 
Icf loll que Ton pburve dam la DumbutiDn des fonnei vdgdUlei” (iBrO). 
and on oruclo with a ilmilur tiile in the “ Dlctlonaoire dei Sciencci Nntiirellea," 
Tol. xvlil p. 4aa, iBao, 


numerical data, andexjdains his ” Arithmeticie botaiuces/' which 
consists in determining the proportion which the species of 
certain large families or groups uf families bear to the whole 
number or species composing the floias in advancing from the 
Equator to Inc Boles, and in ascending mountains, borne kmdx 
of plants, he says, increase in numbers relatively to others in 
proceeding from the Equator to the Poles ferns, grasses, 
amentiferous trees, Bcc. , others decrease, as Rubucese, Mal- 
vaceae, Composite, &c. , whilst others still, as Labiatx', Cruci- 
fera?, &c , find their maximum in temperate region'-, and decrease 
in both directions lie add-, that it is only Ly accurately mea- 
suring this decrease or mcrea'-c that laws can be established, 
when it IS found that these present constant relations to parallel 
of temperature,^ Furthermoie, he '-ays that in many cases the 
whole number of plants contained in anv given region of the 
globe may be approximately determinccl by ascertaining the 
number of species of such families. 

The importance of this method of analysing the vegetation of 
a country m re'^earches in geographical botany is obvious, for it 
affords tnc most instructive method of setting forth the relations 
that exist between a flora and its geographical pO'*ition and 
climatal conditions 

Humboldt’s labours 011 the laws of distribution were not 
limited to floras, they included man and (he lower animals, 
cultivated and domesticated, as well as native, they may not be 
works of the grcalC'-t originality, but they '-how remaCrkable 
powers of observation and reflection, astonishing industry, con- 
scientious exactitude in the collection of data, and -agacily in 
the use of them , he is indisputably the foundei of this depart- 
ment of geographical 5cicncc 

No material advance was made towards improving the laws of 
geographical dislnl iilion “ so long as it was believed that the 
conliuents and oceans had experienced no great changes of 
i^urfacc ur of climate smec the intrcduclion of the existing 
assemblages of animals and plants, This belief m the com- 
parative stability of the surface was first dispersed by Lyell, 
who «-howcd (hat a fauna may lie older thnii ihe land it inhnbitF. 
To this conclu'>ion he was led by the study of the recent and 
later tertiary mollu-^cs of b icily, which he found had migrated 
into that land before its reparation from the continent of Italy. 

i ust, he odds, as the plants and animal of the Phlegrxan fields 
ad colonised Monte Nuovo tince that mountain was thrown up 
in the sixteenth century , whence, he goes on to say, we are 
brought to admit the curious ic*ult, that the fauna aqd flora of 
Val de Noto, and of iomc other mountain regions of Italy, arc 
of higher antiquity than the country it'-elf, having not only 
flounvhed before the lands vvere rai^rd from the deep, but even 
before they were deposited beneath the water*. ® The '■nme idea 
occurred to Darwin, who, alluding to the very few species of 
living quadrupeds w'hich aie altogether terrestrial in habit, that 
are common to Asia and America, and to these few being 
confined to the extreme frozen regions of the Noith, odd^, "We 
may safely look at this quaitei (Behiing’s Straits), as the line of 
communication (now ml t minted by the steady progress of 
geological change), by which the elephant, the ox, and the 
horse entered America, and peopled its wide extent 

The belief m the stability of climatal conditions during the 
lifetime of the existing assemblages of animals and plants was 
also dispelled by the di=cqvery, throughout the northern temperate 
regions of the old and new worlds, of Arctic and boreal plants 
on all their mountBin*^, and of these fossilised on their lowlands, 
and which discoveries led to the recognition of the glacial penod 
and glacial ocean 

The first and boldest attempt to press the results nf geological 
and climatal changes into the service of botanical and zoological 
geography was that of the late Edw'ord Forbes, a naturalist of 
genius, who, like Toumefort, chose the Levant as the field for 
his early labouis. In the year 1846, Forbes communicated a 

S aper to the Natural History section of this Assqciation, on the 
istributlon of endemic plants, especially those of the British 


■ Humboldi’i iiDihermal lines und laws of Keogi-aphicxl diitnbutloD m 
viouily Ihe twin results of ihe same reseanhei, cn physical, ihe Other 
iloflcxL 

' I do not hereby Imply thxt no progreu wu made in the knowledge of the 
;ti ordiilAbulioiL for, over and above many Ireatiws on ihe dislnbutloo of 
I planU of load floras, there appeared, in 1B16, Sehouw'i " Dimertario do 
liDuipbntxrum ongmarlis’', which wu followed in iBu bv nia exoillonc 
jHinotrack tU cl umendebg Flante-Geognphi^'' of which ihe Gcraian 
Itbn u entitled, " GnindiOge einer allgmeinen Pflaoxenn^Vrophie 
I " Prmcipleo of Geology, "^ed. 3, voMii p. 37^1 ■Ast- 
> yttermml ^ fji Gt^hgymna NieiMrafnutffry, P* ’Si 
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Mutts, consi d ered with l e gmd to geological ohuges. ^ In thh 
pnpertfae British flora is con^ideral to consist of awemhloges oF 
ptaxits from flve distinct liourcesi which, with the eiccption of 
one, immiftated during periods when the British Isles were 
united to the continent of Europe, nnd have remained more or 
less loahsed in England, m Scotlatid, or in Ireland Of these 
he considered the Pyrenean asseinblan which is confined to the 
west of Irehnul, to be the olde<it, and io have immigrated, after 
die eocene period, along a chain of now submerged mountains, 
that extended across the Atlantic From Spam to Ireland, and 
indeed f or m ed the eastern boundary of an imarinary continent of 
ndocene age, which extended to the Azores Islands, and beyond 
theni. Thu, the "Atlantis** of speculative geologists, has long 
since been abandoned The second assemblage u of plants 
daraCtenstic of the South-West of France, which now prevail 
hi Devon, Comwail, and the Channel Islands , their immigration 
ho assigns to a miQceiie date, probably corresponding to the red 
crag. Tile third assemblage u of plants of the North-East of 
France, which abound in the chalk districts of the South-Eastern 
connties of England ; their immigratron is referred to the era of 
the mammalifcrons crag The fourth is of Alpine plants now 
found on the mountains of Scotland, Wales, and England ; these 
were inlrodnced mainly by floating ice from Scandinavia during 
the glacial penod, when the greater part of the British Isles 
were submerged, its mountain tops forming part of a chain of 
islands in the glacial sea that extended to the cosu;t of Norway , 
this was during the newer pliocene period Lastly, the Germanic 
plants were introduced during the upheaval of the British Islands 
from the glaaal ocean, and as the temperature was gradually 
Increasing j these are spread over the whole islands, though more 
abundant on the Eastern side, At the commencement of this 
hnmigratioa England vnis supposed to be continuous with the 
Germanic plains, from which it was subsequently severed by the 
formation of the English Channel Also, at the conmiencement 
of this immigration, Ireland was assumed to be continuous with 
En^nd, to be early severed by the formation of the Irish Sea ; 
u^ch severance, by mtcrmpting the migration of Germanic 
types, accounts for the absence of so many British animals in the 
Bister island, 

1 have thus briefly related Forbes^ views, to show how pro- 
foundly he was impressed with the belief that geographical and 
dimatal conditions were the all-powerM controllers of the 
migrations of annuals and plants Forbcs was the reformer of 
the science of geocmpliical distribuhon ® 

Before the publication of the doctrine of the origin of species 
by variation and natural selection, all reasoiung on their distnbu- 
hon was in subordination to the idea that these were permanent 
and special creations , just as, before it was shown that species 
were often older than the idands and mountains they inhaiiited, 
naturalists had to make their theories accord with the idea that all 
miration took place under existing condilions of land and sea 
H^erto the modes of dispersion of species, genera, and families 
had been traced , hut the origin of i-eprc tentative species, genera, 
and families remained an enigma^, these could be explained 
only by the biinpositian that the localities where they occurred 
presented conditions so similar that they favoured the creation of 
similar organisms, which failed, to account for representation 
oocurrmg in the far more numerous cases where there is no dis- 
coverable similarity of physical conditions, and of their not 
oocurring in places where the conditions are similar Now under 
the theory of modification of species after migration and isola- 
tion, their representation in distant localities is only a question 


* BHHA R^perit^ 1B45, pt 11 p. 67. and Amrntih 

^ NiUMrmi M^aiwiyt wi *vi p ia6 Ihii ihe author Mlowcd by a 
much fuller expnutioii oT tlu lU^ect, which appeand in ihe Memotrx 0 / the 
iholerkai SufVey 9f tkM UmUd Kmgdem^yoX I p 33 €(r 846 ), enUUed " On 
lh« Coemuthm twtwnm thn dmribuuoa of the cviuma flora and fnuna of the 
MtU liki, wd ihc uncdtificnl changni which have nffected their aren, 
M^uUy dmiqi thn epoch of ^ the northern drift*' Alter maiw yeara 
Interval I have n-reid iIub Uemair with Increuecl plenuirc and prom The 
■tuns of exact Infortaadon which ha collected conewnmE the planta, the 
aumab, and the ffeolngy of Europe end North America, appear to m« to be 
no leu remarkable than ihe skill with which he correlated them and educed 
Ikpn iha whole u niny very ongmal and- in gieal port incontrovertible 
coDcliialoni 

I 1 cannol duniu dia lubject of the geography of the Bniiah flora without 
KallniEQQ to iha laboun of HewetiCottrJl Waraoii,vrin, after a life devilled 
le 4be mpogiMhy of Bzb^ pbata, wai laid ni ihe 'peva only a month ego, 
Wtfu wai ina Ant bSkniW who uewvrvd the antndhail ranfe of each 
■pieUB. aodi by a rigidly itatlaiica] method, traced Hidlr dlatribonon In every 
eounty, bmI gmuped ihna ecoarding to their conmiciilal nfllaitleii, ai well mi 
fay tha phyakol c^odiiloai of chair hafahota 

* Tha nprtsenlaaloa af ipadu Foifaei alladea to u '*n — hl e ut , . 
which faaihllliato nor been accounted for** (ifewi Oeol Survey,'^. 1 
P Ml)- 


of time and changed physical conditions, In fact, os Durtrin 
well lams up, all * the leading fecti of distribution are clduly 
explicable under thn theoir ; such as the multi plicstioi 6f new 
forma ; the importance of banters hi forming and Bcparttlng 
zoologinl and botanical provinces ; the concentration ofnAitM 
species in the same area ; the hnking together under dlffcreot 
latitudes of the inhabitants of the plains and mountains, of (he 
fomsts, marshes, and dcscrts, and the linking of these with the 
extinct beings which formerly inhabited the same ureas ; and the 
fact of different forms of life occurring m mcos having nearly 
the same physical conditions. 

With the establishment of the doctrine of the orderly evolu- 
tion of species under known lawh, I clo^e thts list of those 
recognised jirinciples of the science of geographical distribution 
which must guide all who enter upon its pnrsrat As Humboldt 
was its founder, and Forbes Us reformer, so we milbt regard 
Darwin as lt^ latest and greatest lawgiver With didl example, 
and their conclusions to guide, advance becom« poialbTe when- 
ever discovery opens new jmths, or study and reflection ictravcrse 
the old ones 

And It was not long before paleontology brought to the sur- 
face new data for the iitudy of the present and poit physical 
geography of the globe. 

This was the discovery m Arctic latitudes of fossil plants whole 
existing rcprescnlnbves are to be found only in warm temperate 
ones. To Arctic travellers and voyagers this discovery is wholly 
due Of these I beheve I am correct in saying that Sir John 
Richardson w'as the earliest, for he, m the year 1848, when 
descending the McKenzie River to the Polar Sen m search of 
the Franklin Expedition, found in Int, 6^ N beds of coal, be- 
sides shales full of leavcia of forest-trees belonging to such|^eticra 
as the maple, poplar, taxodium, oak, &c In the narrative of 
his journey ■ Kicnordson mentions the^c fossils, and figures some 
of them; and m a sub,cqucnt work* be speaks of them tts 
" leaves of deciduous trees belonging to genera which do not in 
the present day come so far north on the Amciican continent by 
ten or twelve degrees of latitude *’ This discovery was fullowed, 

1853, by the still more remarkable one, by Cant M'Clurc and 
Sir Alexander Armstrong (during another scaren for Sir John 
Franklin), of pine cones and acorns imbedded ni the soil of 
Ilanksland, in lat 75® N , at an elevation of 300 feet above 
the sea level And npiin m 1854 Dr Lyall Found extensive 
ac^mulatioiis of simirar fossils near Discoe in Greenland (lat 
70* N.), during the return of Sir Eduard Belcher'b searching 
exjiedition. Nor arc these fossils confined to America ■ they 
have been found in Spitzbergen, in Siberia, and m many other 
localities within the Polar area as well as south of it, proving 
that forests of dccidums tree^, in all respecN bke those of the 
existing fores L of the wann temi^ratc regions, approached to 
within ten degree;, of the Pole. ITic firit of these collections 
critically examined was Dr. Lyall's , it was communicated to 
Prof Heer of Zurich, the highest authority on the flora of the 
Tertiary period, and described by hini,^ as were also subse- 
quently all the other collections brought from the Arctic 
regions ■ 

The examination of these Fossil leaves revealed the wonderful 
fact that, not only did they belong to genera of trees common 
to the forests of all the three northern contincnN, such as planes, 
beeches, ashes, maples, &c , but that they also included what 
arc now extremely rare and even local genera, as sequoia, liquid- 
amber, magnolia, hilip-trees, gingkos, Jfec , proving that the 
forests were of a more mixed character than any now existing* 
These results opened up a new channel for investigating the 
problem of distribution, and the first naturalist to enter it u a 
botanist, Dr Asa Gray, who pursued it with bnlliant results, 
einbodi^ m a series of incmous on the vegetation of the United 
States of America, and of which my notice must be moat brief. 

When Btud^ng the collections of Japanese plants brought by 
the officers or Wilkes’ expeditxan, Dr. Gr^ found cumulative 
evidence of the strong affinity between the dmi of Eastern Asia 


' or ihi many pro-Danrinun wilten on dliLnbulioa who ulToeitid the 
LAimrckiin doctnne of ■vpluUon,! un not aware of any who DC|[aited lhai 
It would explain the exiitonce of repnHntoiive apeaee, or udaed any 
other of iho phenoBlena oF dutribuHon Von Bail, howaver.u the vwy 
year of the iiubllcation of the Ant edition of the Orina of Steciei,” ox- 

C iMd hh conviction, chiefly groimded of geogroiMcal diint- 

lon. ihai feirnu now l^elAcaUy dlillnct have deiceniM from a ihigle 
parent Form. See "Oiigiu of Spadee," ed. Hiiboncal Skeich, p 
« "Boat Voyogi ihiaiigh Rupint'i Load and in the Arctic S&'' xel. L 
P iK 1 *' ^lor Rcgioni," p m 

* **UelMed1evoD Dr Lynfl In Grtnlead entdechten foeiihn Fflaasn."' 
Zurich Vitrteifmknckr. vo1 vti p 176 (iNi). 

* "Flora foMlIlaAictica." 
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mod. Eutarn North America, to the cxclu^ou of the wcbtern 
^■If of thoicoatiBext ; and ^so that Evrope and Western Aiiia 
did Dot share id thia affinity But whnt fftpecially attracted hi^ 
atIcBtion WOK, that this affinity did not depend only on a few 
■denticol or repre'ientative genera, but upon many mdeuiic 
genera of eiceptionol oharacter, and often oon^Lsting of only 
two almo^ identical species. Tliih led to a ngorotti oomiiaruon 
th-MC plontN with tne fossils fruia the Arctic legions wliose 
nffinitie't hod been determined by Heer, and with others which 
fend been neuiwhile accumulating in the United Sute't, and hiid 
been deiscnbed by Lesquereux , and the result was what I may 
ooilan abridged outline history of the flora of North America 
in its relations to the physical geography of that country, from 
the Cretaceous to the present time. 

The latest researches which have materially advanced our 
kn Twledge of the laws uf distribution are those of Prof Blytt 
of Chriatianla. His eMay on " The Immigration of the Nur- 
eregian Flora during alternately Rainy and Dry Periods " has 
for Us object to deflne and locali^^e the vanuus as^embilges of 
plantb of which that flora is composed, and to asccrtaiQ their 
iDother-Qouatry and the aeqaence of their inlroduclinn The 
^blem is that of Prof. Forbes, which 1 luve already described 
to you, only snljstituting Norway for the British Isles. Both 
thc'ie authors invoke the glacial period to account for the dis- 
persion of Arctic plant'll both deal with a rising land, both 
Dsiunie that iminigratioii took place over land , but Prof. Blytt 
finds another and mod powerful coatrulling agent, in altemaling 
periods of greater moisture and comparative druuj'ht, of winch 
the Norwegian peat Ixjgs afford ample pro)f These bogs were 
fbnned during the rise of the land, as the cold nf the g1aci.il 
penod declined. They are found nt vanous heights above the 
aca in Norway , the most elevated of them are of course the 
oldest, and contain rcmaiiiH of tJie earliest immigrants The 
lowest are the newest, and contain remains of the latest mtro- 
diced plants only The proofs) of the alternating wet and dry 
Kusojis reft on tlie fact that the different laytr^i of peal in eacli 
bog present widely different characters, cuiUaiii the remains of 
dificrent asuembla'^es uf plomU, and (lie^e chanictcrs recur m (he 
oaae order in all the borh. First there is a layer of wet spungy 
peat, with the remains of Itog-mo&scs and aquitic pUnts , (bis 
gradually passes upwards into a layer of dry soil contaJiimg the 
Mmains of many land plants, and prostrate trunks of trees, 
«hoWing that the cuuntry was forest^. To thi. succeeds wet 
apongy peat as before, to be again covered with dry peaty Mil 
and tree trunks, dec , and ho on Frum an exammaliuii of the 
plant remains in these formations Prof. Blytt draws the following 
conclusions — 

The Norwegian flora began with an immigration of Arctic 
plants during a dry period, evidence of which he finds m the 
jvcsence of the remains of these beneath the lowest layer of peat. 
As the climate became warmer and the land ruse, a rainy period 
iflt in, occumpinied by on immigration of sub- Arctic plauth 
(jumper, mountain ash, acomtcs, Ac ), which to a great extent 
replaced the Arctic flora, which la miputient of great weL This 
was the period o'” the first peat-hog Foriiiation It was followed 
by a dry period, during which the bogs gradually dried up; 
while with the increasing warmth, deciduous trees and their 
accompanying herbaceous vegetation were introduced, The 
succeeding rainy season produced a second peat -formation, 
killing and burying the deaduous trees, the increasing warmth 
at the same time bringing m the Atlantic flora, characterised by 
the holly, foxglove, and other plants now co'ifiiicd m Norway 
to the rainy Atlantic coast To this succeeded a third penod of 
drought, when the bops dned upp and pine-fore«.t-i with their 
oconnpanying plants immigrate 1 into Norway, to be in like 
manner destroyra and bunco by bog earth during the next fol- 
lowing rainy penod ; and it was dunng these lost alterant ions 
that the subboreal plants now nffectug the lowest son th-eas tern 
districts of Norway were introduciS ; and the sub-Atlantic 
plants, the most southern of aU the types which are confined to 
the extreme south of the country. 

It would be premature to regaid all Prof. Blytt's recuirctit 
periods as irref rashly establiflhra,* or Ms correlations of these 
with the several floras as fully proved ; but there is no doubt, I 
tfalDk, that he has brought forward a i/ms camsa to ooQount for 
the flBemation of dry country with wet country plants in Norway, 
and one that must have both actively promoted the firat introduc- 
douof these into that oouulryi oioko mflnanoad thair subsoquent 
locaJIsBtJon. It would atrenjrthen Prof. Btytth conehisioiii very 
much If his alternating periodi of nin mid drmight ihouU be 


found to luirdioiuie i\ith Mr Croirs recurrent astronomical 
periods, and with Mr Geikie\ fluctuations of tciuperaiure during 
the decUne of the Glacial epoch ' ao would aJjo the finding m 
the bogs of Scotland a repetition of the conditions whi^ obtain 
III those of Norway j and there arc so very many pumta of 
rcbcinblancc m the physical geography and vegetation of these 
two countries that 1 do nut doubt a compansun of Lheir peat 
f urinations would yield most instructive re^ulL. 

Thus far all tlie kiio\^ ledge we have ublained nf the agents 
controlimg geographical distribaliou hive lieen derived from 
observations and researches on northern annuals and plants, 
recent a id tertiary. Turning now to the southern hemisphere, 
the phtMioineoa uf distribution are much more diffimlt of 
explanation Geographically peaking, there is no Antarctic 
flora except a few licheiu and sca-weeds 'Die plants called 
Antarctic/ from their analogy \Mth the Arctic, art very few in 
number, and nowhere cro^s the 62"* of south latitude They arc, 
in so far they are endemic, confined to the souiheru islonda of 
the great southern ocean, and the mountains of boulh ChiU, 
Au tralia, Tasmania, and New Zealand , whilst the few uon- 
endemic arc species uf the nearest continents, or are identical 
with temperate northern or with sub-Arctic ur even Arctic 
specie^ ^ke the Arctic flora, the Antarctic is a very uiuforoi 
one round the globe, the same species, 111 many cases, es[iecially 
the non-endemic, occurring un every island, though there are 
so netiines thousand ^ of miles uf ocean between tlie nearest of 
thc^e And, as many of the island plants reappear uu the 
uiounLaJiis above uientiuued, far (u the north of their islaiid 
huiiacs, it IS inferred on these grounds, as well as on astroxuniical 
and geological, that theie was a glacial period in the southern 
temperate zoue as well as in the northern. 

The south temperate flora is a fourfold one South America, 
South Africa, Au trah.'i, and Nen Zeal md contain each on 
assemblage of pliuts dirTeriiig mure by far amongst theiiiselvea 
than do the floras of Kurope, North Asia, and North America ; 
they contain, in fact, few species m conmnn, except the Ant- 
arctic ones that mhablt their mountains Thu-c south kimperotc 
plants have their rcpre-.entaLLvc species and genera un the moun- 
tains at the tropics, each in then own meridian only, and there 
they meet iinmigrants fiomall latitudes of the northern hemi- 
sphere. Thu^ the plants of Fncgia extend north ward along the 
Ande**, ascending as they ndvan'.c AU'.tralian genera reappear 
on the lofty mountain uf Kuii-balu in Borneo , New Zewnd 
ones on the mountains of New Caled ima ; and the most wter- 
CfUiig herbarium ever brought from Central Africa, that of Mr. 
Joj^eph Thomson, from the liigHlands of the Uke distiicts, con- 
tains many of the endemic genera, and even spcais of the Cape 
of Go )d Hope. Nor docs the northern rcprc'^entatmii of the 
south temperate flora cease within the Iropio; il extend'* tu the 
middle north temperate zone , Chiban genera rcappenrmg in 
Mexico and California ; South African in North Africa, in the 
Canary Island 1, and even in Asia Minor ^ , and Australian in 
the Khoitu Mountains of East Bengal, in East China and 
Japan. 

So too there la a representation of genera m the southern teof 
perotc continents, feeble numerically compared to what the 
north presents, but strong lu other reapeota This is shown by 
the families of Proteaceie, Cycadex, and Restiacex, abounding 
1(1 South Africa and Audraha alone, though not a single jjtrecies 
or even genu* of these funibeji is cominon to the two countries ; 
by New Zealand, upth a flora differing in almost every element 
from the Chilian, yet having a few species of both calceolona 
and fuchsia, genera otherwise purely American, whiKt os 
regards Australia and New Zealand, it is difficult ti vij iiluch 
are the mo^l puuhng, the contrasts or the Eiinilanties which their 
aiumai and vegetable j^roductions presenL 

These features of the vegetation of the MUth lemperale oml 
Antarctic regions, though they simulate those of the north 
temperate and Arctic, nmy not onginate from ^ecisclv si m i l a r 
causes. In the abiience of such evidence as the fossil ammals 
and plants of the north afford",® there is no proof that the Ant- 

^ For aecDunij onhii Antxrenc flora see the '* BoCuy '* of ihe Anweae 
Ejrpediden nf Sir TBiqcs Row, where the idjirioni of the fl ires of the eoutheni 
hemUpherc V|th the Aliun:iic are ducuieed in fniroductory chnmi 

* Rriirgmtiftm SudfrcJi^HnMwm In the Taurus is e nmarkeblc iiutolMi 

* The only fossil leaves hitherto Ibinid la higher southern Imiiiodei are 
those of beeches, closely allied to erisdog southern species, fanuffhi by 
Dirwfi Ihm Fu^o. In one locohty akiM beyond the Toiest lugtn n of t he 
lonth hav« fossil pbiA bean found . then m dhcilied tninhs of tma ib 
lava bads of Kcrfvelen'i Island (d ism te i od by myieK fbrty yws sgol 

11 deapfy to b« regntted that noidies for dinM conmninf nsafe not 
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Arctic plants found on the south temperate Alps, or the south 
temperate plants found in the mountains of the tropic^;, ori^nated 
in the south ; though this appean. prOhable from the absence in 
the south of so many of the leading families of plants and 
animals of the north, no less than from the number of endemic 
forms the south contains. Jhese conbidcrations have favoured 
the speculation of the former existence, during a warmer period 
than the present, of a centre of creation m the Southern Ocean, 
in the form of either a continent or of an archipelago, from 
which both the Antarctic and southern endemic forms radiated 
1 have myself suggested continental or insular extension ■ as a 
means of aiding that wide dispersion of species over the Southern 
Ocean, which it is ditTicuU to explain without such intervention, 
and the discovery of beds of fossil trunks of trees in Kerguelen's 
Island, testiRes to that place haVing enjoyed a warmer climate 
than its present one 

The rarity in the existing Archipelago (Kerguelen's Island, the 
Crozetfi, and Prince Edward's Island) of any of the endemic 
genera of the south temperate Aom, or of representatives of 
Uiem, iH, however, an argument against such land, if it ever 
existed, having been the birthplace of that Aora ; and there are 
two reasons for adopting the oppo'iitc theory, that the southern 
Aora came from the north temperate zone Of these, one is the 
number of northern genera and species (whicb, from their all 
inhabiting north east Europe, I have denominated Scandinavian) ^ 
that are found m all Antarctic and south temperate regions, the 
majority of them in Fucgia, the Aora of which country is, by 
means of the Andc**, m the most direct commnnicalion with the 
northern one. The other is the fact I have stated above, that 
the Gevcrnl south temperate Aoras are more intimately related to 
those of the countries north of them than they are tu one 
another 

And this brings me to the latest propounded theoretical appli- 
cation of the laws of geographical distribution. It is that 
recently advanced by Mr. Thisellon Dyer, m a Lecture On 
Plant Distribution a.s a Field of Geographical Research”*, 
wherein he argues that the Aoras of all the countries of the 
globe may be traced back at some time of ihcir history to the 
northern hemisphere, and that they may be regarded in point of 
aAinity and specialisation as the natural re«>uUs of the conditions 
to which they must have been sulijcctcd during recent geological 
time*;, on contments and islands with the conhguiation of those 
of our globe. This hypothesis derives Us jinncipal support from 
the fact that many of the most pecubar endemic plants of the 
south have represen tativc*i in the north, some of them living and 
all of them in a fos&il state, whilst the northern endemic forms 
have not hilheito been found fossil in the southern regions So 
that, given time, evolution, continental cniilinuity, changes of 
climate and elevations of the land, and all the southern types 
may be traced back to one region of the globe, and that one 
palaeontolo^ teaches us is the northern 

A very similar view has been held and published at the same 
lime by Count Saporta,^ a most eminent palEContologist, in a 
suggestive essay entitl^ *' L'Anciennc Vegetation Polaire ” 
Starting from BuAbn's thesis, that the cooUng of the globe 
having been a gradual process, and the Polar regions having 
cooled Arst, these must have Arst become At for organic life. 
Count Sapor ta proceeds to assume that the termination of the 
azoic period coincided with a cooling of the waters to the point 
at which coagulation of albumen does not take place, when 
organic life aupeared in the water itself. 1 have discussed 
Count Saporta^B speculations elsewhere* ; it is sufficient here to 
indicate toe more important ones as bearing upon distribution, 
llicse are that the Polar area was the centre of origination of all 
the successive phases of vegetation that have appeared on the 
globe, all being developed in the north ; and that the develop- 
ment of AowcriDg plants was enormously augmented by the 
introduction during the latter part of the secondary period of 
Aowcr-feedmg Insects, which brought about cross-fertilisation. 

It remains to allude bneAy to the most important general 

lude either by iha C/udltngwr expedilion or by the varioui "tnniil of 
Venus expuhtioni " that have icecntly vmled this iniamtiDg uLuwl 

s Floia Anluaica,'* pp gw, e40 .See alio MohI^ in youm Linn Soc 
Botaiw. vol XV n 48), end Observatiooi on the fioiany of Kerf uelen'i 
Jeland,*’ by myiclf, m the PhilojppkMcai Tramiaeiaim*. voj, 168, p, 15. 

* See " Outiiiiti of the Diiiribution of Arctic Plante,'* Trmuactwu of the 
L i nn ea n Sociaiy, vol axui p 257, Read June, iB6e 

I of the Royu GtognphuaTSocieiy, vol aXJl< p 415 (1B7B) 

* Cmm^tn rtmduM of the Interiutional Confieml of GcOenphlcal ScieaQi, 
which met In Pens in 1B75, but ■pparenily not pubfeihad tlU 1B77 

S Addnfl of the Pruiocnt deinrered at the annivciury o£ the 

Royal Society of Lendon, Novanber 30, 1B7B 


works on disttnbution that have appeared since the foundation of 
this Association, Of these, the two which take the Ant rank 
ore Prof. Alphonse de Candolle's '^G^graphie Botanique" 
and Mr. Wallnce's GcoCTapbical Distnbution of Animals," 
Prof dc Candolle's work ^appeared at a '’critical period, when 
the doctrine of evolution with natural selection had only just 
been announced, and before the great inAueiice of geological and 
climatal changes on the dispcT'^ion of living species had been 
fully appreciated , nevertheless it is a great and truly philoso- 
phical vork, replete with Important facb, ducussed with full 
knowledge, judgment, and scrupulous cauHon, Of its numer- 
ous valuable and novel fcaturec, two claim particular notice, 
namely, the chaptei> on the hi^itory of cultivated and inlrrduccd 
plants , and the fuithcr development of HumlioldL's " Ariihine- 
ticoc Uotnnices” by taking into account the ^ums of temperatures 
as well as the maxima, minima, and mcan^, m determining the 
amount of heat required to f^atisfy all the conditions of a plant's 
life, at the various periods of its existence, and especially the 
maturation of its seecb 

Of Mr Wallace's great work, “The Geographical Distnbu- 
tioii of AnimaL," I cannot speak with sufficient knowledge of 
the subject, and can only appreciate and echo the high praises 
accorded to it by zoologists for its scientific treatment of a va.st 
subject. 

The “ Gf^oginphie Botanique" was followed by ihc late Dr 
Gnsebach's " Die Vegetation derFrde,"* winch contains an ad- 
mirable summary of the vegetation of the different regions of 
the globe as limited by their physical features, divested of all 
theoretic.il consideration'^. 

For the large'-t treatment in outline of the whole subjcLt of 
distribution, I must refer to the chapters of Darwin's “Origin of 
Species " which aie devoted to it 

111 reference to the«-c and other work*:, very able and instruc- 
tive discussions of the principles of geographical distribution are 
to be found m the pre*>ulcntial addref.scs delivered before the 
Linnean Society, in 1869, 1870, and 1S72, by the veteran 
botanist, G Beniham 

With Mr Wallace' “ Lland Life" 1 must conclude Ihih 
notice, and very AUingly, for besides pre^'enting an admirable 
account of the origin and migintions of animals and vegetables in 
oceanic and continental island^, it contains a complete and com- 
prehensive analysis of those pact and present conditions of the 
globe, astronomical, geological, geographical, and biological, 
which have been the earlier and later directors and controllers 
of the ever-wamng forces of organic nature. In this work Mr 
Wallace milependcntly advocates the view of the northern origin 
of both ihc faunas and Aoias of the world. 

I conclude with the hope that 1 have made the fubject of the 
distribution of organic life on the globe interesting to you as 
geographer^, by showing on the one hand how much it owes its 
advance to the observations made and materials collected by 
geographical explorer^, and on (he other how greatly the student 
of distribution ha^ by the u^c he has made of these observations 
and malcnaL, advanced the science of physical geography 


SECTION G 

MECHANICAL bClENCE 

Opening Address by Sir W. Armstrong, C B., D.C.L., 
I.L.D,, F.R S., President of the Section 

The astonishing progrcii which has been made in the con- 
fitniction and application of machinery during the half century 
which has elapsed since the nativity of the Brituh AsBocialion 
for the Avancement of Science, is ■ theme which 1 might with 
much Complacency adopt m this addreat, but instead of review- 
ing the past and exulting in our succease^, it will be more proAt- 
aUe to look to the future and to dwell on our failures. It is 
but justice to say that by growing experience, by incrcaimg 
fadlitlei of maDufacture, and by the exercise of much skill and 
ingenuity, we have sui^eded in multiplying and expanding the 
applications of our chief motor, the Eteam-cngine, to an extent 
that would have appeared Inci^ible Afty years ago ; but the 

' Prof AJph di CkndolU divldn hLi wbject mlo bolamcal gnmpliy 
and gfOffnpmcBl botany , the dulinclion is obvuui and lound, but Iha two 
axpr^oiu havB been 10 long uied and reganled ai pynonymoul, and M 
ombneina both branchei, that they cannot now b« hmitod aach to OIM, 
Pcrhapi the temi topogimphical botany and geo|imphical botany would pnvo 
more icccplabla dcugnatioiii 

■ Publubed In 1B73 Tranalated Into Fnach undoi tha thh of "La Vdgd- 
UlioB du Globe," by P de TchlhaduT, 1B751 



S ^ t . 8, 1881] 


NATURE 


449 


S atalation inspired by this success u clouded by the reflection 
at the steam-engine, even m its be&t form, remains to this day 
a molt waatefol apparatus f^or converting the energy of heat into 
motive power, Our predeceasors of that period had not the 
advantage of the knowledge which we poaaet>s of the true nature 
of heat| and the conditloob and bmiLi affecting its utiliiation 
In their time heat was almost universally regarded as a fluid 
which, under the name of calonc, was supposed to He dormant 
in the interstices of matter until forced out ^ chemical or 
mechanical means. Although Dacon, Newton, Cfavendibh, and 
Boyle all maintained that heat wu only internal motion, and 
aUnjugh Davy and Rumford not only held that view, but proved 
ita accuracy by expenmeat, yet the old notion of caloric continued 
to hold lib ground, until in more recent times Joule, Meyer, 
Codling, and others put an end to all donbt on the subject, and 
establibhed the all-important fact that heat is a mode of moti jn 
having, liLc any other kind of motion, its exact equivalent in 
terms of work. By their reasonings and experiments it has been 
dehnilely proved that the quantity of heat which raises the tem- 
perature of a pound of water 1° Fahrenheit, has a mechanical 
value equal to lifting 772 lbs. one foot high, and that conversely 
the descent of that weight from that height is capable of exactly 
reproducing the heat expended 

The mechanical theory of heal is now universally accepted, 
although a remnant of the old doctrine is displayed m the con- 
tinued use of the misleading term " latent heat " According to 
the new theory, heat is an internal motion of molecules capable 
of betog communicated from the molecules of one body to those 
of another, the result of the imparted motion being cither an 
increase of temperature, or the performance of work The work 
may be cither external, na where heat, in expindinga gas, pushes 
away a resisting body, or it may be internal, as where heat pulls 
asunder the cohering particles of ice in the process of liquefac- 
tion, or It may be partly internal and partly external, as it is m 
the steam engine, where the first cfTctt of the heat is to separate 
the particles of water into vapour, and the second to give motion 
to the piston Internal as well as external work may be recon- 
verted into heat, but until the reconversion takes place, the heat 
wluch did the work does not exist as heat, and it i'^ delu'^ivc to 
call it ** latent heat.” All heat problems are comprised under 
the three leading ideas of internal work, external work, and 
temperature, and no pliraseology should be used that conflicts 
With those ideas. 

The modern theory of heat has thrown new light upon the 
theory of the steam-engine. We now know what is the mecha- 
nical value 111 faot'pounds of the heat evolved in the co nbustion 
of one pound of C3al In practice we can determine how much 
of that heat is transmitted to the water iu the boiler, and we are 
taught how to calculate the (quantity which in the pneess of 
va^jorisation takes the for a of internal work. We can determine 
how much disappears in the engine in the shape of external work, 
including friction, and the remainder, with the exception of the 
trifling quantity laved in the feed water, we knov\ to be lost. 
Taking a good condenc;ing engine as an example, we may 
roughly say that, dividing the whole heat energy into ten equal 
pirts, two escape by the chimney, one is lost by radiation and 
friction, SIX remain unused when the steam is discharged, and 
only one ii realised m useful work. It may be fully admitted 
that the greater part of the aggregate lo iS n inevitable , but are 
we to suppose that the resources of science, ingenuity, and skill 
have been exhauated m the attainment of so miserable a result ? 
Nothing but radical changes can be expected co produce any 
great mitigation of the present monstrous waste, and without 
presuming to say what measures are practicable and what ore 
not, I will briefly point out the directions in which amelioration 
ii thearetically poiiible, and shall afterwards advert to the ques- 
tion whether wt may hope to evade the difficuUici of the ateam- 
Hy reaorting to electrical methods of obtaining power. 

To benn with cne loos which takes place in the application of 
heat to the boiler ; why la it that we have lo throw away, at the 
very outset of our operatloni, twice ox much heat aa we oneceed 
in utilising in the engine ? The answer la, that m order to force 
a transmission of heat from the fir4 to the water in the boiler, a 
certain excels of temperalnre over that of the water must exist 
m the furnace and flues, and the whole of the heat below thv 
required excesa muat pan away luiuaed, except the tnfling por- 
tion of It which disappears Jn the production of draught. 
Further, lhat since we cannot avoid admtting the nitrogen of 
the iir along with the oxygen, we have to heat a large volume of 
neutral gas which bu no other effect thu to rob Lhe Arc. Con- 


sidenng what efforts hive been made to facilitate the transmission 
of the heat by augmenting the cvaporabve surface, and using thin 
tubes as flues, it la vain to expect any great result from further 
perseverance m that direction, and unless a method can be devised 
of burning the fuel inside instead of outside the apparatus, so as 
to use the heated pases conjointly with the steam as a working 
medium m the engine, a remedy appears Lo be hopeless, Wc 
already practise internal combusUon 111 the gas-engiue, and it is 
clear that with gaseous fuel, at all events, we could associate 
inch a mode of combustion with the vaporisation of water. We 
may even regard a gun as an engine with internally -burnt fuel, 
and here I may remark that the action of heat in a gun is strictly 
analo Tous to that of heat in a steam engine In both cases the 
heat IS evolved froji chemical combination, and the resulting 
pressures differ only in degree. 'I'hc gun is the ei^uivnlent of the 
cylinder, and the shot of the niston, and the diagrams repre- 
senting the pressure exerted in tne two coses bear a close resem- 
blance to each other While the powder u burning in Che gun 
wc have a nearly uniform pressure, just as we have in the cylinder 
while the bteam is entering, ind mboth cases the uniform pressure 
is followed by a dimr'ishing pressure, represented by the usual 
curve of expansion, If in the steam-engine we allowed the 
piston to be blown out it wonld act as 0 projectile, and if in the 
gun we opposed mechanical lesistance to the shot, we might 
utilise the effect in a quieter form of motive power. But it is a 
remarkable fact that such is the iichness or coal aa a store of 
mechanic il energy that a pound of coal, even as ULcd m the 
steam-engine, produces a dynamic effect about five times greater 
than a pound of gunpowder burnt in a gun. 1 cannot, however, 
on llii*i account encourage the idea that steam may be advan- 
tageously substitute for gunpowder in the practice of gunnery. 

And now Lo turn from the fire which is the birthplace of 
the motive energy, let us follow it in the ■iteain, to the con- 
denser, where m^st of it find^ a premalure tomb From Lhe 
point at which expansion commeuces in the cylinder the tem- 
perature and pressure of the steam begin to run down, and if 

heat would 
separating 
in externiu 

effect; but this exhaU’-tion would not be complete until the 
absolute zero of temperature was reached (viz 461“ below the 
zero of Fahrenheit) I do not mean to say that an idcdly 
perfect engine necessarily involves unlimited expansion, seeing 
that if instead of discharging the steam at the end of a given 
expansion, we made the engine lt^^el^ do work in coinpreising it, 
we might, under the condition <• of Cam >t'^ reversible cycle, so 
ju t]y celebrated as the fomidatioii of the theory of the steam 
engine, recommence the actun with all the unutilised he it in on 
available form But an engine upon this principle could only 
give an amount of useful effect corresponding to the difference 
between the whole work done by the engine, and that very large 
portion of It expended in the operation of comprcs’iion, and this 
difference viewed in relation to the necessary size of the engine, 
would be quite insignificant, and would in fact be wholly swal- 
lowed up m friction Carnot did not intend to sugre^t a real 
engine, and \i\s hypothesis therefore takeii no cognisance of 
losses incident to the applicilion of an actual fire to an actual 
boiler. His ideal engine is also supposed to be fncUonlesa, and 
impervioui to heat except at the point where heat has to be 
transmitted to the water, and there the condition of perfect 
conduction is assumed. In short an engine which would even 
approximately conform to the conditions of Carnot’s cycle la an 
impossibility, and a perfect steam engine is alike a phantom 
whether it be sought for in the cyclical process of Carnot, or 
under the condition of indefinite expansion. Practically we 
have to deal with a machine wJiich, like all other machines, is 
subject to friction, and m expanding the steam we cpiicklv arrive 
at a point at which the reduced pressure on the piston is 
50 litje m excess of the fnccion of tne machine aa to render the 
steam not worth retaining and at this point we reject it In 
figurative language vie take the cream off the bowl and throw 
away the milk. We do save a little by heating the feed water, 
hut this gain is very small in comparison with the whole lo-u. 
What happens in the condenser is, that all the remaining energy 
which has taken the form of internal work is reconverted into 
hcat^ but It Li heat of so low a grade that wc cannot apply it to 
the vaponution of water But although the heat ia too low to 
vaporise water it is not Loo 1 jw lo vaporise Ether If instead of 
co^enslog by the external application of water we did so by 
the similar application of ether, as proposed and practised by 


we could continue lo expand indeliintety, tne entire 
be exhausted, and the energy previously expended in 
the water into steam would be wholly given up 
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BL 6 a Tremhlcy twentT-five vcm 120, tho ether would be 
vaporued, and we abould be able to itart aiieiih with hi^h ten- 
■ioD vapour, which m Ua Lum would be expanded unul the 
fiicrional limit waa again reaehed. At that point the ether 
would have to be condenicd by the outward application of cold 
water and pumped back, in the liquid htate, to act over agun in 
a linear manner. This method of working waa extenMvely 
tried in France whan Introduced by M. du Trembley, and the 
resulti were sufficiently encouraging to justify a rciiamption of 
the trials at the present time, when they could be made under 
much moce favourable oondi Lions. There was no question as to 
the economy ejected, but in the diacufisiona whuh took place on 
the Bubieot it was contended that equally good results mighc be 
^tained by unproved applications of the steam, without resort- 
ing to an addiUoDil medium. The compound enmne of the 
present day does id faat equal the efficiency of Du Trcmblcjr’a 
combined steam- and elher-cngine, but there is no reason why 
the ether apparatus should not confer the same advautnge on 
the modern engine that attended its application to the older 
form. The objections to its use are purely of a practical nature, 
and might very po&sibly yield to persevering efforts at removal, 

1 nc^ scarcely notice the advantage to be derived from in- 
creasing the initial pressure of the hteam so as to widen the 
range of expanuon oy raising the upper hunt of temperature 
instead of reducing the lower one. It must be remembered 
however that on increase of temperature in attended with the 
Krious drawback of iTicreoBing the quantity of heat carried ciff 
by the gases from the lire, ancT also the loss by radiation, so that 
we have not so much to gam by increase of pressure as is 
commonly imagined. 

But even supposing the steam-engine to l)e improved to the 
utmost extent tnat practical consideraLions give us reason to 
hope for, we should still liavc to adjudge it a waslerul though a 
valuable ervant. Nor does there appear to be any prospect of 
fiubsiiLuting with advantage any other form of thei modynamic 
engine, and thus we arc led to inquire whether any other kind 
of energy 11 likely to serve us better than heat, for motive power. 

Most people, especially those who are leoat competent to 
judge, look to dectnuty a*) the coming panacea for all media- 
mau deficiency, and certainly the astonishing progress of electri- 
city as apphed to telegraphy, and to those marvellous instru- 
menu of recent invention which the Bnlish Pi st Office claims to 
include in its monopoly of the electric telr graph, as well as the 
wonderful advance which electricily has made as an illuminating 
agent, does tend to impress us with faith in its future greatness 
in the realm of motive power ns well. 

The difference between heat and eleclriaty m their modes of 
mechanical action is very wide. Heat acts by expansion of 
volume which we know to be a neces^ardy wasteful principle, 
while electricity operates by attraction and repulsion, and thus 
produces mution in a manner which is subject to no greater Icks 
of e/Tect than attends the motive action of gravity as exemplified 
in the ponderable application ol falling water in hydraulic 
machuiefl If then we could produce electricity with tne ^ ame 
focibly and economy as heat, the gam would be enormuu'*, but 
this, as yet ol least, we cannot do. At present by far the 
cheapest melhod of generating electnuity is by the dynamic 
process. Instead of beginning with electricity to produce 
power, we begin, with power to produce electricity Aj> a 
secondary motor an electric engine may, and assuredly will, 
play an important part in future applications of power, but uur 
present inquiry relates to a primary, and not a secondary, em- 
ployment of electficity. Thus we are brought to the question, 
From what source^ other than mechanical action, can wc hope 
to obtain a supply of electricity sufficiently cheap and abundant 
to enaUe it to take the place of heat ai a motive energy ? It u 
commonly said that we know bo 111 tie of the nature of electricity 
that It ix impossible to ret bounds to the means of obtaining it ; 
but Ignorance is at least as liable to nualead m the direction uf 
exaggerated expect ation as in that of incredulity. It may be 
freely admitted that the nature of electuciLy ia much leas under- 
stood than dud of heat, but we know that the two arc very 
nearly allied. Hie docbniie that heat consists of internal motion 
of molecules may be aocepted with ajmofit absolute certainty of 
ita tnih. The old idea of heat being a pcparate entity u no 
longar held except by thoic who prefer the fallaoioua evidence 
of their sensei to the demonatrationi of science. So also the 
old Idea of clectziciCy having a separate existence from tangible 
meftto' met be dlMided, and we are justified inconcluding thsi 
It Is merely e sbained or tcnslonal condition of the molecules of 


matter. Although electricity is more prone to peu into heat 
than bent into electricity, yet we know that they ere mulualW 
convemble In ^hort I need scarcely remind you, that accoid- 
iDg to that magnificent genenlUation of modern limes, 10 preg- 
nant with great consequcncas, and for which we are Indebted to 
many illustrinua lUvcAtigatora, we now know that heat, elec- 
triwity, and mechanical action, are all equivalent and tranipoiable 
forms of energy, of which motion ii the essence. 

To take a cur ory view of our available aources of energy, we 
have, firstly, the direct henting power of the sua'arays, which os 
yet we have not fucceeded in applying to motive purpoeei. 
Secondly wc have water pow^r, wind power, and tidal power, 
all depending upon infiueiices lying out*>ide of our i^net. And 
thirdly we have Lhemicoi otti action or affinity. Beyond these 
there is nothing worih nauiuig. Of the radiant heat of the sun 
I hhall have to '^peak heieaftcr, and bearing in mind that we are 
in seardi of electricity ai a tauae, and not an eflect, of motive 
power we may pass over the dynamical agenciea compnied under 
the second head, and direct our attention to chemical affinity os 
the sole remain lug source of enia-gy available for our purpose. 

At present we derive motive power from chemical at tracliou 
through the medium of heat only, and the question i**, can we 
with advantage draw upon the same source through the medium 
of electricity. The process by which wc obtain cur supply of 
hral from the exercise of affinity is that of combu‘»lion, 111 which 
the substances u^ed con<^istj on the one hand, of those wc call • 
fuel, of which cool is the moat important, and on the other, of 
oxygen, w hich w e derive from the atiiio'>phere. The fixygen has 
an immense advantage over every other available ‘•ubstance in 
being omnipresent and co ties*. The only money value involved 
IS that of the fuel, and in using coal we employ the cheapest 
oKidi&able substance to be found in na'ure Moreover the w tight 
of coal used m the combination w only about one third of the 
weight of oxygen, so that we only pay upon one-fomth of the 
whole material consumed. 1 hns we have conditions of the most 
favourable description for the production of energy, in the form 
of heat, and if we c( uid only use the affinities of the '^anie sub- 
stances with equal Facility to evolve electric energy instead of heat 
energy, there would be nothing more to desire , but a*, yet there 
IS no appearance of our being able to do this. According to 
our present practice w e consume zinc, mstrod of coal, lu the 
V Itaic production of electricity, and not only is /iiic thirty or 
forty times clearer than coal, but it requires to be used 111 about 
six-fold larger quantity in order to develop an equal amount of 
energy Some people are bt»ld enough to say that with our 
present imperfect knowdedge of electricity wc have no right to 
condemn all plentiful substance-, c>lher than coal, Oi impracti- 
cable iiubiitduLcs for metallic zinc, but it la manife'^t that we can- 
not get energy from affinity, where affinity has already been 
satisfied The numerous bodies which coiutiLute the mawi of 
onr globe, and which we call earths, are bodies in this inert 
condition. They have already, by the union of the two ele- 
ments composing them, evolved the energy due to combination, 
and that energy has ages ago been dissipated in space in the 
form of heat, never again to lie available to us. As wall might 
we try to make fire wiih ashes, as to use such bodies over again 
as sources of cither heat or electricity To make them fit for 
our purpose we should firht have to annul their state of combi- 
nation, and this would require the expenditure of more energy 
upon them than we could derive from their recoiiiliuiation. 
Water, being oxidised hydrogen, must be placed in the hamo 
category as the eartha. In short the only abundant substancei 
in nature possessiti^ strong un''atbfied ..ffinilie^ are those of 
organic origin, and in the absence of coal, which is the oecuimi- 
tated product of a past vegetation, our supply of such substances 
would be iDMgniiicant, This beiiig the case, until a means be 
found of making the combination of coal wuh oxygen directly 
available for the development of elect nc energy, os it now Is of 
beat energy, there Kcms to be no probabdity of our obtaining 
electricity from chemical action at such a cost la to fUppltnt 
beat as a motive agent. 

But while ^till looking lo heat as the fountain-head of our 
power, we may very poshibly learn to transnmle it, econo raically, 
into the more availaVde foim of electricity . One method of 
transfermaHon we already po«csS, and we have every reason to 
believe thore ore others yet to be discovered. We know t hat 
when dUBimllar ircEals are joined it opposllc ends, and l^tad 
at one set of juDCtJani while they ore cooled at the other, port of 
the heat appUed disappenrs in the piootsa, and aaswna the fbnn 
of an electric cnrrcDt Each couple of metals may he treated ■■ 
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the cell of e voltaic battery, and we may multiply them to any 
extent, and group them in aeiics or in parallela, with the same 
resnlta as arc obtained by aimilar comhmations of voltaic cells. 
The electricity ao product we term Thcrmo-electncity, and the 
appantns by which the current la evolved I8 the thermo-electric 
battery. At present thia apparatua la even more wasteful of heat 
than the steam-engine, but considering the very recent origin of 
this branch of electneal science, and our extremely imperfect 
knowledge of the actions involved, we may reasonably regard 
the present therino-electnc battery as the infant condition of a 
discovery, which, If it follow the rule of all previous discoveries 
m electricity, only requires time to develop into great practical 
importance. Now if we possessed an efiiLient appnratui of this 
de<icription we could at once apply It to the ateam-engine for the 
purpose of converting into electric energy the heat which now 
escapea with the rejected steam, and the gases from (he fire 
The vice of the Bteam-engine lies in it^ imbility to utiliae heat of 
comparatively low grade, but if we could use up the leavings of 
the rteam-engine by a supplemental machine acting on thermo- 
electric principles, the present excessive waste would be avoided, 
Wc may even anticipate (hit in the dl^tant future a thermo- 
electnc engine may not only be used as an auxiliary, but in com- 
plete substituticui of the steam-engine Such an expectation 
certainly seems to be countenanced by uhat we may observe in 
animated nature An animal is a living machine dependent 
upon food both for its formation and its action. That portion 
or the food which is not used for growth or structural repdr, nets 
strictly 05 fuel m the production of heat Part of that heat goes 
to the maintenance or the animal temperature, and the remainder 
gives rise to mechanical action. The only analogy between the 
steam engine and this living cnniie is that both are dependent 
upon the combustion of fuel, the combustion m the one case 
being extremely riow, and in the other very rapid. In the 
ftcam-cngine the motion is produced by pressure, but in the 
animal machine it 11 effected by mu cukr contraction, The 
energy which causes that eontraction, if not purely electrical, is 
BO much of that nature that we can produce the same effect by 
electricity. The conductive system of the nerves 19 also in 
harmony with our conception of an electrical arrangement In 
fact a description of the animal machine so closdy coincides 
with that of an electrodynamic machine actuated by thermo- 
electricity, that wc may conceive them to be substantially the 
some thing. At all events, the animal process begins with com- 
bustion and ends with electrical action, or something so nearly 
allied to It as to differ only in hind And now observe how' 
supenor the result is 111 nature's engine la what it is m ours. 
Nature only uses heat of low grade, such as we iind wholly un- 
available We reject our steam, as u cless, at a temperature 
that would cook the Animal substance, while nature works with 
a heat so mild as not to hurt the most delicate tissue. And yet, 
notwithstanding the greater availability of high-grade tempera- 
ture, the quantity of work performed ny the living engine rela- 
tively to the fuel consumed, puta the steam-engine to shame. How 
all this IS done in the aoimal organisation we do not yet under- 
stand, but the result points to the atliinabihty of an efficient 
means of converting low-grade heat into electncity, and in 
striving after a method ot accomplishing that object we shall 
do well to study nature, and profit by the excellence which is 
there displayed 

But it 1 h not alone in connection with a better utilisation of 
the heat of combustion that thermo-electricity bears so important 
an aspect, for it is only the want of an efficient apparatus for 
converting heat into electricity, that prevents our using the direct 
heating action of the sunk rayi for motive power. In our 
climate, it is true, we shall never be able to depend upon sun- 
lUne for power, nor need we repine on that account 10 long os 
we have tne preserved lunbeams which we possess in the con- 
d^enaed and portable form of coal, but in regioni more favoured 
with sun and le'ss provided with coal the case would be different, 
actual power of the lun^a mys ia enormous, being computed 
to be equal to melting a enut of Ice 103 feet thick over the whole 
earth in a year. Within the tropica It would be a great deal 
more, but a large deduction would raiywhere have bo be made 
fbr absorption of heat by the atmosphere. Taking all things 
Into account, however, we shall not be far from die troth m 
aammlng the solar heat, in that port of the world, to be capMe 
of meltliig animally, at the fnrfaoe if the ground, a kyer of lee 
Sr fhet (hick. Now let na oee what thia meam In mecbasnaal 
eflkct. To melt r Ib. oTloe roquim 149*4 English mdte of heat, 
which, muMphed by yya, gfrm '.ur 109,^9 hoi poaiida n (he 


mechanical equivalent of the heat consumed in melting a pound 
of ice. Hence wc find that the solar heat, operating upon an 
area of one a«, in the tropics, and competent to melt a layer of 
ice 85 feet thick m a year, would, if fully utilised, exert the 
amazing power of 4000 horses acting for nearly nine hours every 
day. In dealing with the sun's energy wc could afford to be 
wasteful. Waste of coal meani waste of money and premature 
exhaustion of coal-beds. But the sun'^ heal is poured upon the 
earth m endless profusion — endless at all events in a practical 
sense, for whatever anxiety we may feel as to the duration of 
coal, wc need have none os to the duration of the sun We 
have therefore only to consider whether we can divert to our use 
so much of the sun's motive energy as will repay the cost of the 
necessary apparatus, and whenever such an apparatus is forth- 
coming we may expect to bring into subjection a very consider- 
able proportion of the 4000 invLsible horses which science tells us 
arc to he found within every acre of tropical ground. 

But whatever may be the future of electncity os a pnme mover, 
either in a dominant or suborrlinate relation to heat, it is certain 
to be largely used for mechanical purposes in a secondary capa 
city, that IS to say, as the offiprmg instead of the parent of 
motive power The most distinctive charactcnstic of electncity 
18 that which we expre-s by the word *' airrtnt," and this gives 
it great value m cases where power is required in a transmissible 
form. The term may be objected to a^. implying a motion of 
translation analogous to the flow of a liquid through a pipe, 
whereas the passage of electricity through a conductor must be 
regarded as a wave-like action communicated from particle to 
particle, lu the case of a fluid current through a pipe, the 
resistance to the flow increases as the square of the velocity, 
while in the case of an electric current the resi stance through a 
guen conductor is a constant proportion of the energy trans- 
mitted So far therefore as resistance is concerned electricity 
has a great advantage over water for the transmission of power. 
Ihe cost of the conductor will however be a grave consideration 
where the length ii great, became its section must be increased 
in proportion to Lbc Length to keep the reiatince the nine. It 
must uso be large enough in lection to prevent heatmg, which 
not only repreaents loss but impairs conducliviLy. To work 
advantAgcously on this system, a nigh electromotive force must 
be used, and this will involve l0!is by imperfect insulation, in 
CTcasing in amount with the length of the line. For the^e 
reasons there will be a limit to the distance to which electricnty 
may be profitably conveyed, but within that bmit there wiU be 
wide scope for its employment tranamissively. Whenever the 
time arrives fur utilising the power of great waterfali<) the tians- 
mi Sion of power by electricity will become a Bjrstcm of vast 
importance Even now small streams of water inconveniently 
situated for direct application may, 1^ the adoption of this 
principle, be brought into useful operahon. 

For locomotive purposen also w'e find the dynamo -electnc 
principle to be available, as instanced in the very intereatmg 
example prcsenlcd in Siemens’ electric rad^vay, which has 
already attained that degree of succeu which generally fore- 
shadows an important future It forms a combined fixed enguc 
and locomotive system of traction, the fixed engine bemg the 
generator of the powo’ and the electric engine Teprcaenting the 
locomotive 

Steam poi\er may both be traiiBiiiUtcd and distribiited, by the 
intervention of decincuy, but it will laliour under great di (.ad- 
vantage when thus appli^, until a (h irouglily effective electnc 
accumulator be provided, capable of giving out ^electnc energy 
with almost unlimited rapidity. How far the secondary battery 
of M. Faure will fulfil the neoesaary conditionB rcmaias to be 
seen, and it is to be hoped that the discussions which may be 
expected to take place at thu meeting of the Bntiah Assooiation 
will enable a jml estmile of iti capabilitiea to he formed. The 
mtroductioB of the Fauna battery u aL any rate a very Mportant 
rtep in el ectneal pnigrca. It will enabU motora of small power, 
whiitevs their nature may be, to aocompliAh, by umntaiwpled 
action, the efiadt af much larger nnebmn acting for ibarl 
and by Ibii meoni tha vxlae of very mmll reams of watac will 
be giMly nhancod. Thia wiil be eapocialiy the case wkmr the 
power of theatream ia fur ekotne lightingi whiah, in 

aaauDm; when dm appinpoM kw, wdL only b« nqmred dakag 
the bnrfhonra o# daring while id wiatartta longm-akhta wiQ 
hs mai by m moM abaMdaid mpfif d water. flia fitfkl 

pomer ud wiadp mi ■» flltk vUL pmhably aao&liw mm 
life when tidad a lyitma wbicb will not oaly oDlleot. but 
equalise, the vanaDlem^ vmamdm ooBlad bp tbu <ate 
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It would greatly add to the utilitv of the Faure battery If iti 
weight and size could be considerably redut^, for lu that caae it 
mignt be applicable to many purposes of locomotion. We may 
easily conceive its becoming available m a lighter foim for all 
sorts of carnages on common roads, thereby Kaviug to a va^t 
eitent the labour of horses Eveu the nobler nmmaribat stndei 
a bicycle, or the one of fainter courage that prefers the infer 
seat of a tricycle, may ere long be spared the labour of propul- 
sion, and the time may not be distant when an electnc horse, 
far more amenable to discipline than the living one, may be 
added to the bounteous gifts which science has bestowed on 
civilised man. 

In conclusion 1 may observe that we can scarcely luihciently 
admire the profound investigations which have revealed to us 
the strict dynamical relation of heat and electncity to outward 
mechanical motion. It would be a delicate task to apportion 
pnue amongst those whose labours have contributed, m various 
degrees, to our present knowledge , but I shall do no injustice 
in saying that of those who liave expounded the modern doctrine 
of energy, m special relation to mechanical practice, the names 
of Joule, CJausms, Kanliine, and William Thomson, will 
always be conspicuous. But up to this time our knowledge of 
energy is almost confined to its inorganic aspect. Of its physio- 
logical action w# remain in deep ignorance, and as we may 
expect to derive much valuable guidance from a knowledge of 
Nature’s methods of dealing with energy m her wondrous 
mechanisms, it is to be hoped that future research will be 
directed to the cluLidatioii of that branch of science which as 
yet has not even a name, but which 1 may provisionally term 
'* Animal Energetics,” 


THE E/SE AND PEOGEESS OF 
PALjEONTOLOGY^ 

"^HAT application of the sciences of biology and geology 
^ which IS commonly known as palaeontology took its ongin 
in the mind of the first person who, finding something like a 
shell or a bone naturally imbedded m gravel or in rock, indulged 
in speculations upon the nature of this thing which he had dug 
out — this fossil”^ and u(ion the causes which had brought it 
into such a position In this nidmicntary form, a high antiquity 
may safely be ascribed to palieontology, inasmuch as we know that, 
500 years before the Christian era, the philosophic doctrines of 
Xenophanes were influcnLed by his observations upon the fossil 
remains exposed m the quarries of Syracuse From this time 
forth, not only the philosophers, but the poets, the histonans, 
the geographers of anti equity occasionally refer to fossils , and 
after the revival of learning lively controversie'i arose respecting 
their real nature. But hardly more than two centuries have 
elapsed since this fundamental problem was first exhaustively 
treated , it was only in the last century that the orchmological 
value of fossils — their importance, I mean, as records of the 
history of the earth — was fully recognised ; the first adequate 
investigation of the fossil remains of any large group of vertc- 
brated animals is to be found in Cuvier's '* Kecherenes sur les 
OsBcmens Fossiles,” completed in 1822 , and, so modern h 
strati graphical palsontology, that its founder, William South, 
lived to receive the juit recognition of his services by the award 
of the first Wollaston Medal in 1831. 

But, although palocontology is a comparatively youthful scien- 
tific speciality, the moss of materials with which it has to deal is 
already prodigious In the last fifty years the number of known 
Fossil remains of invertebrated animals has been trebled or 
quadrupled. The work of intcipr elation of verlcVirate fossils, 
the foundations of which were so solidly laid by Cuvier, wAa 
carried on, with wonderful vigour and success, by Agassiz, in 
Switzerland, by Von Meyer, in Germany, and last, but not least, 
by Owen in this country, while. In later yearo, a multitude of 
work era have laboured in the same field, in many groups of the 
animal kingdom the number of fossil forms already known is u 
great as that of the existing species. In some cases it is much 
greater ; and there are entire orders of animals of the existence 
of which we shcnild know nothing except for the evidence 
ifTorded far fossil remains. With all this it may be safely 
assumed that, at the present moment, we arc not acquainted 
with a tithe of the FosbiIb which will sooner or later be discovered. 
If we may judge by the profusion yielded within the lost few 
yean by the Tertiary formations of North America, there seems 
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to be' DO limit to the multitude of Mammalian remains to be 
expected from that continent, and analogy leads us to expect 
similar riches m £a.stern Asia whenever the Tertiary formations 
of that region are as carefully explored. Again, we have ox yet 
almost everything to learn respecting the Icnestrial population 
of the Mesozoic epoch — and it seems as if the Western Terr itones 
of the United Slates ^ere about to prove ai instructive in regard 
to this point as they have In respect of Tertiary life. My mend 
Prof. Marsh informs me that, withm two years, remains of more 
than 160 disliDct individuals of mammah, belonging to twenty 
species and nine genera, have been found in a space not 
larger than the floor of a good-sized room ; while beds of the 
same age have yielded 300 reptiles varying in size from a length 
of 60 feet or 80 feet to the dimensions of a rabbit. 

The task w hich I have set myself to-night is to endeavour to 
lay before you, as briefly as possible, a sketch of the successive 
steps by which our present knowledge of the facts of palocontology 
ana of those conclusions from them which are indtsputable has 
been attained , and 1 beg leave to remind you, at the< outset, 
that in attempting to sketch the progress of a branch of know- 
ledge to which innumerable labours have contributed, my 
business is rather with generalisations than with details It 
my object to mark the epochs of palaeontology, not to recount 
all the events of its history 

Tliat which 1 just now called the fundamental problem of 
pal scon tology, the question which has to be settled before any 
other can he profitably discussed, is this, — What is the nature of 
fossils ? Arc they, as the healthy common sense of the ancient 
Greeks appear>« to have led them to assume without hesitation, 
the remains of animals and plants ? Or are they, as was so 
generally maintained in the fifteenth, sixteenth, and seventeenth 
centuries mere figured stones, portions nf mineral matter which 
have assumed the forms of leaves and shells and bones, just as 
those portions of mineral matter which we call crystals Lake on 
the form of regular geometrical solids? Or, again, ore they, as 
others thought, the products of the germs of aiumaU and of the 
seeds of plants which have lo^t their way, as it were, m the 
bowels of the earth, and have achieved only an imperfect and 
abortive development? It is easy to sneer at our ancestors for 
being disposed to reject the first in favour of one or other of the 
last two hypotheses , but it is much more profitable to try to 
discover why they, who were really not one whit less sensible 
per^^ons than our excellent selves, should have been led to 
entertain views which stnke us as absurd The belief m what 
is erroneously called spontaneous generation — that is to say, in 
the development of living matter out of mineral matter, apart 
from the agency of pre-existing living matter, as an ordinary 
occurrence at the present day — which is still held by some of ui, 
was universally accepted as an obyious truth by them. They 
could point to the arborescent forms assumed by hoar-frost and 
by sundry metallic minerals as evidence of the existence m 
nature of a ''plastic force” competent to enable inorganic 
matter to assume the form of orcaniEcd bodies, Then, as every 
one who is familiar with fossils knows they present innumerable 
gradations, from shells and bones which exactly resemble the 
iccent objects, to masses of mere stone which, however accurately 
they repeat the outward form of the oiganic body, have nothing 
else in common with it ; and, thence, to mere traces and faint 
impressions in the continuous substance of the rock. What we 
now know to be the resultn of the chemical cliange^ which take 
place m the course of fossiliration, by which mineral is substituted 
for organic substance, might, in the absence of such knowledge, 
be fairly interpreted as the expression of a process of develop- 
ment in the opposite direction — from the mineral to the organic. 
Moreover, in an age when it would have seemed the most absurd 
of paradoxes to suggest that the general level of the sea u 
constant, while that of the solid land finctuates up and down 
through thousands of feet in a secular ground swell, it may well 
have appeared far less hazardous to conceive that fossils are sports 
of nature than to accept the necessary alternative, that all the 
inland regions and bigi^nds, in the rocks of which marine shells 
had been found, hod once been covered by the ocean. It is not so 
surpnslng, therefore, os it may at first seem, that although such men 
as Leonardo da Vinci and Bernard Falissy took just views of the 
nature of fossils, the opinion of the majority of their contempo- 
nnes set strongly the other way ; nor even that error maintained 
itself long after the sclenhfic grounds of the true interpretation of 
fossils had been stated, in a manner that left nothing to be desired, 
111 the latter half of the seventeenth century. The person who 
rendered this good semce to polnontology wu Nicholas Steno, 
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profeiisor of automy in Florence, thongh a Dane by birth 
Collectors of fossils at that day were familiar with certain bodies 
termed ''glossopetroe," and sp^ndation was rife as to their 
nature. In the first half of the seventeenth century, Fabio 
Colonna hod tried to convince his collca^es of the famous 
Accodemu del Lincei that the glossopetroe were merely fo^iiL 
sharks' teeth, but his ailments made no impression Fifty 
yeus later Steno rc-opencd the question, and, by dissecting the 
nead of a shark and pointing out the very exact correspondence 
pf its teeth with the glossopetrac, left no rational doubt as to the 
origin of the Utter, Thus far, the work of Steno went little 
further than that of Colonna, but it fortunately occurred to him 
to think out the whole Bnbjcct of the interpretation of fossils, and 
the results of his meditations was the publication, m [669, of a 
little treatise with the veiy quaint title of “De Solido intraSolidum 
naturaliter contento The general course of Steno'i argument 
may be stated m a few words. Fossils ore solid bodies m I nch by 
some natural process have come to be contained within other 
solid bodies — namely, the rocks m which lliey ar^ imbedded , 
and the fundamental problem of palseontology, stated generally, 
is this — "Given a body endowed with a certain shape and 
produced m accordance with natural laws, to find in that body 
itself the evidence of the place and manner of its production.'^* 
The only way of solvi^ this problem is by the application of 
the axiom that "like eflects imply like causes,'’ or as Steno puts 
It, in reference to tlus particular case, that "bodies nhich are 
altogellier similar have been produced 111 the same way.''^ 
Hence, since the glossopetric are altogether similar to sharks' 
leclli, they must have been produced by sharkdike fishes ; and 
since many fossil shells correspond, down to the minutest details 
of structure, with the shells of existing marine or freshwater 
animoh, they must have been produced by similar annuals , 
and the like reasoning is applied by Steno to the fossil 
bones of vertebrated animalii, whether aquatic or terrestrial To 
the obvious objection that many fossils are not altogether 
simiUr to their living analogues, differing in Bubstance while 
agreeing in form, or being mere hul]ow& 01 impressions, the 
lurfaces of which are figiirH in the same way as those of animal 
or vegetable organisms, Steno repliCi^ by poinlingout thcchangeii. 
which take place in organic remains imbedded m the earth, and 
how their solid substance may be dissolved away entirely, 
or replaced by mineral matter, until nothing is left of the 
original but a cast, an impression, or a mere trace of its contours 
The principles of investigation thus excellently stated and 
illustrated by iileno m 1669, are those which have, consciously, 
or unconsciously, guided the researches of pala:ontologists ever 
since. Even that feat of paleontology which has so jiowerfully 
impressed the popular imagination, the reconstruction of an 
extinct animal from a tooth or a bone, is based upon the simplest 
imaginabic application of the logic of Steno. A moment's 
consideration will show, in fact, that Steno's conclnsion that the 
glossopetne are sharks' teeth implies the reconstruction of an 
animal from its tooth It is equivalent to the assertion that the 
animal of which the gloasopctrre are relics hod the form and 
organisation of a shark , that it had a skull, a vertebral column, 
and limbs similar to those which arc characteristic of thu group 
of fishes , that its heart, gills, and intestines presented the 
cculianties which those of all sharks exhibit , nay, even that any 
ard parti which its integument contained were of a totally 
different character from the scales of ordinary fishes. These 
conclusions are as certain os any based upon probable reasonings 
can be. And they ore so, sim^y because a very large experience 
justifies us in believing that teeth of thU particular form and 
structure are invariably associated with the peculiar organisation 
of sharks, and are never found in connection with other organisms. 
Why this should be we are not at present in a position even to 
imagine , we must take the fact as an empincal law of animal 
morpholo^, the reason of which may possibly be one dey 
found m tne history of the evolution of the shark tribe, but for 
which it is hopeless to seek for an explanation in ordinary 
phvnoloflcal reasonings. £ve^ one practically acquainted witn 
paiBontology is aware that it is not every tooth nor every bone 
whioh enables us to form a judgment of the character of the 
animal to which it belonged, and thft it Js possible to possess 
many teeth, and even a large porHon of the skeleton of an 
extinct animal, and yet be unable to recgnstruct its skull or its 

_ Di Solido intra Soliduin," J> s-—" Date corpora cerll figurl pradlto •! 
juxta legal naturw producto, fn ipio ooipon argumenta inranira locum a| 
modum productionii dalagenHa *' 

* " Coipon illx Invioem omnino lioiDia. ilmili eriam laodo praductaiuni." 


limbs. It IS only when the tooth or bone presents peculiarities 
which we know by previous expenence to be charoccenstic of a 
certain group that we can safely pretlict that the fossil belonged 
to an animal of the same group Any one who finds a cow's 
grinder may be perfectly sure that it belonged to an animal 
which had two complete toes on each foot, and ruminated , any 
one who finds a horse’s grinder may be as sure that it had one 
complete toe on each foot and did not ruminate , but, if 
ruminants and horses were extinct animals of which nothing but 
the grinders had ever been discovered, no amount of phyMological 
reasoning could have enabled Ub to reconstruct either animal, still 
less to have divin«i the wide differences between the two, Cuvier, 
in the " Discours sur les Revolutions de la Surface du Globe,” 
strangely credits himself, and has ever since been credited by 
others, with the invention of a new method of palxontological 
research. Hut if you will turn to the ' ' Recherches aiir Ics Ossemens 
Fosbdc'i” and watch Cuvier, not speculating, but working, you 
will find that his method is neither more nor less than that of 
hlcno. If he was able to make his famous prophecy from the 
jaw which lay upon the surface of a block of stone to the pelvis 
of the same animal which lay hidden in it, it was not because 
either he, or any one else, knew, or knows, why a certain form 
of jaw lb, as a rule, constantly accompanied by the presence of 
marsupial bones — but simply because eipcncnce nas shown that 
these two structures are co-ordinated. 

The settlement of the nature of fossils Ictl at once to the next 
advance of pakeontology — viz., its application to the deciphering 
of the history of the earth When it m'OS admitted that fossils 
are remains of animals and plants, it followed that, in lo for as 
they resemble terrestrial or freshwater animals and plants, they 
ore evidences of the existence of land or fresh water, and 
in «*o far as they resemble marine organisms, they are evidence® 
of the existence of the sea at the lime at which they were parts 
of actually living animals and plants Moreover, 111 the absence 
of evidence to the contrary, il must be admitted that the ter- 
restrial or the marine organisms implied the evistencc of land or 
bca at the place in whicn they were found while they were ye 
living. In fact, such conclusions were immediately ilrawn by 
everybody, fioni the lime of Xenophanes downwards, who 
believed that fossils vicre really organic remains Steno dibcusscs 
their value as evidence of repeated alteration of marine and 
terrestrial conditions upon the soil of Tuscany in a manner 
worthy of a modern geologist. Ihe speculationb of De Maillct 
m the beginning of the eighteenth century turn upon fossils, 
and Buffon follows him very closely m those two remarkable 
works, the " Thuone de la Terre" and the "liljjoqucs de la 
Nature," with which he commenced and ended his career as 
a naturalist, 

The tnicning iientences of the "Spoques de la Nature” show 
us how fully nu/fon recognised the analogy of geological with 
archieological inquiiies. "As in civil history we consult deeds, 
seek for coins, or decipher antique inscriptions in onler to deter- 
mine the epochs of human revolutions and fix the date of moral 
events, so, in natural history, we must search the archives of 
the world, recover old monuments from the bowels of the earth, 
collect their fragmentary remains, and gather into one body of 
evidence all the signs of physical chann which may enable us 
lo look back upon the difTercnt ages of nature It is our only 
means of fixing some points in the immensity of space and of 
setting a certain number of waymarks along the eternal path 
of time.” 

Bufibn enumerates classes of these monuments of the post 
hUtory of the earth, and they are all facts of palaeontology In 
the first place, he Biys, shells and other marine productiniis are 
found all over the surface and m the interior of the dry land , 
and all calcareous rocks are i^de up of their remain*:. Secondly, 
a great many of these sheila which ore found in Europe ore not now 
to be met with in the adjacent seas; and, in the sJates and other 
deep-seated deposits, there are remains of fishes and of plants 
of which no species now exist in our latitudes, and which 
ore cither extinct or exist only in more northern climates. 
Thirdly, in Siberia and in other northern regions of Europe 
and of Asia, bones and teeth of ele, hunts, rhinoceroses, and 
hippopotamuses occur in such numbers that these animals must 
once have lived and mUUiplierl in those regions, although at the 
'^^Bcnt day they are confined to southern climates The dc- 
poriti in which these remains ore found are superficial, while 
those which contain shells and other marine remains lie much 
deeper. Fourthly, tusks and bones of elephants and hippo- 
potomusei are Found not only in the northern regions of the 
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old woHd, bttt who m thooe o# the bcw world, although, At 
nreKnt, D^her clephAnts nor htpoopotimnses occur m AmencA. 
ralhlTj in the middle of the contlncnta, in reghniB most remote 
from the MB, we find an infimte BUmber of thell<*, of which the 
molt part belong to animals of those hindv which tvtill eirlst in 
southern 9CB% but ofwhich nup*y others ha¥e no hving analogues ; 
so that th^se species appear to be lost, destroyed by some unknown 
cause, ft is needless to inquire how far these Btotements ore 
Btriclly accurate ; they are luHicicntly so to justify Huffon’s con* 
clttsiQiiB that the dry land was once beneath the tea ; that the 
formation of the fo^aihferoufl rocks must have occupied a vastly 
greater lapse of time than that traditionally oporibed to the age 
of the earth; that fos^iL remains indicate different cUmaUl 
coiuKtions to have obtained in former times, and especially that 
the polar regions were once warmer; that many species of 
animals and plants have become ext met , and that (geological 
change has bod something to do with geographical distnbuhon. 

But ihc'^e propositions almost constitute the framework of 
palsontoloCT. In order to complete it hut one addition was 
needed, and ihat was made, in the last years of the eighteenth 
century, by William Smith, whose work conies so near onr own 
bmes that many living men may have been personally acquainted 
With him, Tiui modest land surveyor, whoso buiine(<a took him 
into many ports of England, profited fay the peculiarly favourable 
conditions offered bji the arrangement of our secondary strata 
to make a cartful examination and cninpanson of iheir fosMl 
contents at different points of the large area over which they ex- 
tend The result of his accurate and widely-extended ob^erva- 
tions was to establish the important truth that each stratum 
contained cciiain fossils which are peculiar to it ; and that the 
order in which the strata, characterised by the^ie fos^^ih, are 
perlmposcd one upon the other is always the same 'I his most 
important generalisation was mpidly verified and extended to all 
parts of the world occe'^sible to geolo^sts , and, now, it rests 
upon such on immense mass of observations tis to be one of the 
best established imrhs of natural science. To the geologist this 
discovery was of infinite importance, as it enabled him to identify 
rocks of the same relative age, however their continuity might be 
interrupted or their composition altered. But to the hinlogut it 
hod a still deeper racanmg, for it demonstrated that, ihrougfaout 
the prodigious duration of time registered by the fos^iliferoua 
rocks^ the imng population of the earth had undergone continual 
changes, not merely by the extinction of a certain number of the 
species which at firvt existed, but by the continual generation of 
new^ species, and the no le^a constant extinction of old one^. 

Thus, the broad eutlnwa of paleontology, m so far as it js the 
eomiBeit property of both the fmingist and bhe biologist, vese 
marked out at the clo'-e nf the last century. In tracing di, sob- 
Mmnt fivogposa I must confine myseH tothe-pEoviDCCef bicdogy, 
ano^ lodOcd, to the inAuence of palscootology upon aoulogsol 
merphulugy. And 1 accept this limitation the more wtJbngly as 
the no less niq>r>Tta'nt topic ef tho bearing of geology and of 
Mhecmtology upon distribution haa been luminously treated m 
the address of the Pre ident of the Geographical .Section. 

The succe«<8ion of the species of animals and plants in time 
being established, the first question which the zoologist or the 
botam<!t had to ask himself waF, What is the relabon of these 
successive species one to another 7 And it is a curious circum- 
stance that the mott important event in the history of palsconto- 
logy which immediately succeeded William Smith's general isatioa 
was a discovery which, could it have been rightly appreciated at 
the tine, would have gone far towards suggesting the ana we r, 
which was in fact delayed for more than half a century. 1 refer 
to Cuvier's investigation of the Mammaiiaa foshUa yielded by 
the qusrnes in the older Tertiary rocks of Montmartre, Among 
the chief results of which was the bringing toligkt of two genera 
of extmet boded ouAdruped^ the Atto/lpiAinum and the Paiao- 
tkermm. The rkh mAteriali Af Cuviw's diipoi>UiDa enabled 
him to obtAin a full knowledge of the osteology ind of the deciti- 
Eion of these two forms, and consequenbiy to compoiie their 
structure cnhcally with that of eniiitiiig hoofed animali. The 
eftet of ihia eompari&on wee to prove that tlw dmff^p/Ae n m m , 
theiigh it iireieiitei many ponts of reoeroUAnoe with the pigion 
the one hod#, and with the niimiiMtiontha other, diftncdTrosi 
bach to such an extent that it could find a pkew fas BeWher group, 
lb fact. It held, in somefespects, on intsmeduto po«iium, tend- 
iflgto bndge over tbf mlervat betwe en tfaeae' two gtoopi, wfasok 
Ib ttw nisting fauna are so dbhoct. lo the samo way, thr 
bended lo eonneet fonoi so diflerant eothetapiBb 
the rlrinoceroi, and the horse Stt b eeqoent inveiliaadoiu faoow 


broBghf to light a vArioty of fuoln of the mm eeder, tko mmA 
ewnona and striking of which aro those which pnwo the riirttno e,, 
in the mesosoic epoch, of a senes of forms mCermedute 
birds and reptiles — two dassds of vertebrate auimak whieh. wM 
present appear to be more widely sewerated than any ot^ev. 
Vet the ifiterval between them is commtely filled, in the bwsw 
ZOIC fauna, by birds which have reptwan cturocteu on tbe mm 
ilde, and reptiles which have ernitblc ehancters, on the other. 
So, again, while the group of ftshes termed ganoids is atbfaw 
present time so distinct from that of the dipnoi, os miidfi<dn'>, ^ 
that they have been reckoned os distinct orders, the Devowu 
strata present us wnh forms up which it M unpoinbletoHy with, 
certainty whether they me dipnoi or whother they are nnoale. 

Agaesiz's long and elnborabe researcheaupon fosail fiuci, pnh- 
liFh^ between 1833 and 1843, led him to suggest bhe emetenen 
of another kind of relation between ancient and’ nudera forms 
of hfe. He observed that the oldest fishes peesentad msay 
characters which recall ihe en bryome conditions ofi canitinff 
fishes , and that, not only among fi'^hes, but lUMveiul groups or 
the invertebrata which have a long palmontoLogioai hiNtory, the 
latest forms are more mootfied, more specialised, than the eorher, 
Tbe fact that the dentition of the older tertiary ungulate and 
carnivorous mammals is always complete, noticed by Prof. 
Owen, illustrated the same gmeralisotiony 

Another no le^s suggestive ob>^crvetioB was made by Mr. 
Darwin, whose personal investlgationB during the voyage of the 
Bmgli led him to remark upon the angular fact, that the fauna 
which immediately precedes that at present existing in any geo- 
graphical province of distribution preMnts the same pecnliaruus 
as Us succes or. Thus, in South America and m Austraha, the 
later tertiai y or quaternm y fosbilB show that the fauna v hich 
immediately preceded that of tbe present day was, in the one 
case, as much characterised by edentates and in tbe other by 
marsupials as it is now, although the speciei of the older an 
largely different from tho^e of the newer fauna. 

However clearly these indications might point in one direction, 
the question of the exact relation of the •successive fonns of 
animal and vegetable life could be satiBfactorily sealed only m 
one way — ^namely, by comparing, stage by stage, the senei ol 
forms presented hy one and the Baine type bfaroughout a kmg 
space of time Within the lost few years this ku been dona 
fully in the case of the horse, less completely in Hie can of the 
other pimcipal types of the ungulate and of the aoronion, and 
all these investi^ioni tend to one general retmlt — naiady, tkab 
in any given .senes the luccewive membeBE of bfant 6ems< pna^ 
a graduaUy Uicreasing spccudiianoir of ^irnctiuv. That wi to 
say, if any such mauMnal abpmeat eawtiag koA spaaaiiy modiAad 
and redu^ iHDbs or dentition and complieated Infai,. ite piw 
d a e eiBora in time show less and less modificataam and ■diwhnfc 
in limbs and teeth and a kis highly d c u al op a d farsu. Tim 
labours of Gandry, Marsh, and Cope fnrnish/ abundant ilfamlBir 
lions of this law from ihe marveiious fossil wealth oC Pikomt 
and the vast miinterrupted rones of tertiary rocks in the terrilonaa 
of North America. 

I win now'^um up the results of this sketch of the riM snd 
progress of palxontology. The whole fabnc of palaontology is 
based upon two propohitions * the first ii, that fossils ore the 
remains of animals and plants ; and the second is, that the 
•itratified rocks in which they are found arc sedimentary deposits ; 
and each of these propositions is founded upon the Bome abqid 
that like effects imply like causes. If there 11 any cause compet- 
ent to produce a fosml htem, or faheU, or bone, except a li^ng^ 
being, then palaontology has no foundation ; if the straAification 
of the rocks is not ihe effect of mh caums u at prosoiii piadaM 
stratification, we have no meani of judging of the duntian of 
pa^t time, or of the order inwhlchthe forms of life have Buoceod^ 
ed one another. But, if these two propositions ue granti^ 
there is no escape, as it appeon to me, from three* very nnportanA 
concluiions. The first is that hvmg matter has cmitid imn tka 
earth for a vast length of time, certainly for mdlions or ynun. 
The second u that, during thislapic of tiiQc> tbefionaaoi living 
matter have undergone repeated changei, the ofieot of wUohkai 
been that the animat and vegetable pop^tion at lay po'iod ofi 
the eartVs histoiy contains soma speoes which didl noteaut ob 
some antecedent period, and othevs whioh noMedi to ewt at gqbw 
• wbsaquent perioef. The Aird 11 that iii<tlhe case of ■any 
nf mammaU and some of reptiles, in which one type con be 
foilowwAithrongh a oonsfaksuto cihent. wf t he 

senes of dUlemt forma by whidt tlw tyyw k vaproootodr ai 
BocBASBUN lateEvala of this tLna sa eiuads sofllku ii wonU bo If 
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tb&f hid tan pvoduaed bjr Ibt gradnil nodificaLioB of the 
cflrUift kna of the leneB. Ttai are f ooU of the. hibtory o£ the 
euth (Oinnlocdby la good evidence u any laGts in civil hutory. 

Hiiherto i have kept caniully clear of all the hypothcies to 
wtab mai have at wioiu tunes cadenvoured to fit the facia of 
ptaotalagYp or by which they have endeavoued to connect 
ai maaiy of wae loctAeji they happened to be acquainted with. 1 
do not thuk it would be a profitable onploymMt of our tine to 
diECiisB oonoeptioni which doubtless have hod thair juatificatioB 
aad even feheir uv, bnt which arc now abvioluly incnnipatible 
with the weli-aacertiaiiied Lrujhi of palnootalogy. At preseul 
these truths leave rootm ibr only two bypotheseji. The fir^^t is 
that, in ihe course of the history of Cho eaithi innumeiable 
species of aounals and planU have come Into existence, inde- 
pendently of one another, innumerable times* Ihia, of courbe, 
Implies either that H].iontaneous generation on the most aatouud- 
mg scale, and of animals such as horses and elephants, has be«n 
going on, as a natural procese, through all the time recorded by 
the taifilifcraua rocks , or it nccessitatab the belief in inuumer- 
ahlc acts of creation repeated ii 'numerable time*'. Ihe other 
hjpotke«.iB Ui, that the auccesMVe species of auimalb and plants 
have arisen, the later by the gri^dual modificatiun of the eailier. 
This is the hypothesis of evoluiiuu , and the pal^nloiogical 
discoveries of Ine labt decade are so c^iiixpleUly in accordance 
with the requireinenta of this hypoLhebis that, if it had not 
existed, the paleontologist would have had to invent it. 

1 have always had a certain horror of prcbUming to set a limit 
npoK the possibdities of things. Therefore, 1 will net venture 
to say that it is impo5><ible that the multitudinous species of 
amm^ and plauli may have been produced one beparately from 
the other by spontaneoiu gencraiion, nor that it is impoatible 
that they ^ould have been indepeiidtntly originated by an 
endless sueceibion of miraculous creative acts, l!iit I must 
confess that both these hypotheses stiike me as <^o astound- 
ivgly improbable, &o devoid of a shred of either scientific 
or traditional support, ihat even if there were no other evidence 
than that of palmoiitology m Ks favour, 1 should feel com- 
pelled to adopt the hypoLhe«4S of evolution. Happily, the 
iuture of paleontology is mdependeat of ail hypotlieUcal 
ODnsideretioiu. Fifty years hence, whoever under takca to record 
the progress of pal^'iiDtology will note the present tune as Lbe 
epoch m which the law of *^ucces'^iOD of the forms of the higher 
amtas was determined by the obecrratiAn of palnontological 
CoctL He wdl pumt out that, just as Sfeno osd oa Cuvice were 
etaiM frosa th«r kaoudodge of the snpiucai laws of co- 
OHiitaBflA of the parts of nnagU Ui Qonoludi fcook a put to the 
whole, eo the knowledge of the law of sicccssion of funiB 
— p M te w d their sikcusqh to owcliidc. htona oua or two Uuns 
of sunk a succesMon, to the while sonei^ and thus to divuie the 
existence of Jbrms of hfe^ of wbkh^ perhapp,, no trace renoins, 
at epochs of inconceivable remoteneB^ in the past 


NOTES 

Most of the foreign Governments have appointed their dele- 
gates to the International Congress of Klectricians at Pans 
Among the German delegates arc M. Wiedemann, editor of 
WM^demann * 5 Annolen^ Helmholtz, Du Bois-Rcymond, and 
Weber, who, as we stated in our last issue, has received a medal 
in commemoratioiL of the fiftieth anniversary of his professoriate 
in Halle. The name of Weber is the only otic among living 
iDcn which has been uiNcnbed on the walls of the Fdais ilc 
Plndubtne. Tlie original in«itrunnejit which Weber invented with 
Gnuas in 1833 is exhibited m the German sectiQii. Amongst the 
names of Enghsh men of science w'ho ore said to have been 
delegated by the English Goveumient are those of Sir William 
Thomson and Dr Siemens. One, if not the pnncipal, object of 
the deliberations of the CongrsM will be the adopticui of a 
univottol syMew of ekctrio and mo^elia measures, as advocated 
by the Pntish Association The wwrk of the GomimssKNi which 
has bcoB appointed by it will be dMuasedt and pmcbcal sugges- 
tions arc to be mode relating to it ^ It is snpposed that the 
electaical and magnetic units ue tg be 'Oonsideved oa a sequel to 
the loctiv system of weights and measures. Another question 
snll relate to the laying of submarine cablc«, tu.^ kbe cstaiUyh 
inent of an mternationol codex of signals for telegnphic steamers, | 


and tho neccbsUy of adopUng nilcb for paraUcL or transversal 
linn, bable to endanger the uLsimg ones But il does not 
appear that any allusion u> to be made to the neutral Lsoiion in 
var time, although it has been recuumeDded by M. Barthi^lemy 
St. HilairCp the Minister of roreign Aflaiit^. All the ''ittings arc 
to be privale, to the exclusion of the piibbc and Press, except a 
few lectures given by some niembeis mi selected topics. Proch- 
Vifhaux are to be written and publL^hed by a select body of 
authorised secretaiies. 

The telephonic audition of the Opera at the Paii^ Electrical 
Exhibition is \cxy popular Not less than 1500 people arc 
.ulniittcd by relays of twenty-four, during two minutes at a time, 
to enjoy it every opera night. It was contemplated to transmit 
the performances from the Theatre Fraiijais on the same prin- 
ciple, hut it has not been succes'^fuL The receipts of the 
Exhibition exceed 4000/ daily 

A SIXTH clectricnl paper hii. been started in Paris It it, 
a large foho issued cveiy Saturday, and colled MonUtar 
o^atl dt V FJt^Uo.Ui It is conducted liy M llarbieny, a 
gentleman connected with the puliUuil Press, and who lia’' 
founded several periodicals, I Icctiicity has now more papers 
in Paris than general ^clLnce 

The will of the late Su: Jo'-iah Mason ®f Birmingbam ha 
just been proved The personal estate wan sworn to be of the 

value of 56,729/. The testator had no red pioperly, having m 
hii liFeLiine disposed of his real eslaie, worth upw aids of 10,000/ 
per annum, either to his orphanage or college trustee^, or his 
great nephew. After legacies and be([ue^ts amounbng to 
the whole of the testator’s personal estate by law applicable to 
charitable purposes is bequeathed to the triLslees of the Masoji 
Science College^ for the general purpo-es of the instil lit ion. 
Elaborate provisions arc made for cbiUging the debts, annuUieci, 
rtnd legacies on the property uhich cannot legally be licqnealhed 
to cUarrtoUc purpo'^es, ‘^oas to hccure the w'holc residue for the 
college. 

pR Archipald Filltng, M a , F. R.S , rtie author of the 
“First Prinnplci of Mcdicinr,” died iw I^donott Kndiyp at 
the age of aiirety The drceimed jikyHicmn, who was^ a nxUve 
op Irdand, was bom m 17^, and wns cducatod at Tnuty Col- 
legc, Pul din, and at Oxford, grodimtiag a« the firv^naiiifld 
University While engaged at the London Hospital, he wrti 
hited the senes of chemical lei hires which have Kince become an 
established feature of the medical school at that institution, but 
resigned Ins appointment at the close of 1836, ujiott the esta- 
blishment of the Univer-ity of Lrjndon Dr Billing was a huge 
cuiitribiitor to the medical Press He wai a member of a large 
number of learned societies, both m llii^ country and on the 
Continent 

A Convention of American photographers has recently con- 
cluded it*? silling*? at Nc^v York Before separating the members 
appointed a committee to consider the feasibility of forming an 
International Photographic Association, and to confer with 
foreign societies witlr that view A report uj-ion the fcuhjcct will 
be presented al the next nieetmg of the Convention, which is to 
take place at Induinopohs. 

The Ameneui Araociabon for th* AdvaoBcment of Scienoa, 
at Its meeting last month in CmcHuiatij took action la rcEeneace 
to the scandal of American degrees, by reiwihnng to unite with 
ihi» American Philological Association in presentihg a memorial 
to all qnlifc,ff ift thgUuted StatCJi empowered to confec degrees, 
ntating Ike objeeiKU to coafemug lh«dcgT«B.of Ph.D. Ammtv 
nzf^/d, and pmying them to dtroonlinoe the pMtice, if it exnta. 
It seema that the reprehensible practice ta been growing of late 
in tbi Uutoi States, There orci it would seein, m the United 
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StakS| 360 in<;titutions of a collegiate grade , these colleges and 
universities receive their charters from the Legislature of their 
several States, these charters giving them the unhmited right to 
confer degrees The president of the college near Cincinnati 
told one of the speakers, with a face shining with pride, that his 
college gave seventeen different degrees One of these was 
M.F , which in interpretation meant, not Member of Parliament, 
but Master of Penmanship. It would seem, moreover, that even 
the degree of S D. (equivalent, wc believe, to our D.Sc ) has 
actually been granted by some of these American institutions 
honoris causa. Wc trust that the action of the American Asso- 
ciation will have some influence with the peccant colleges ; it 
will, at any rate, put people on their guard against American 
Ph D.'s and S D ’s, as well as D.D \ 

In the Revue Scitntifiquc of September 3, Mr. G Delaunay 
has a paper on the Equality and Inequality of the Two Sexes," 
111 which he endeavours to show that except m some of the 
lowest forms of animal life, and in IJie lowest stages of human 
society, the infcnonty of the Female sex to the male is unmis- 
takable in all respects — that physically, mentally, and morally, 
woman the infenor of mau 

A HUGE mass of rock and earth fell the other day from a 
mountain aide at Somnix m the Gnsons, blocked up the course 
of the Jobcl, an affluent of the Rhine, and converted the valley 
into a lake. The village of Snrrheim, hard by, la in great 
danger 

The additions to the Zoological Society's Gardens during the 
past week include two Malbrouck Monkeys {CercQpxlkecus cym- 
surus) from West Africa, presented by Mr H. P, Sherlock , a 
Central American Agouti {^Dasyprocta isthmica) from Central 
America, presented by Mr J. E Sharp , two Spotted Cavys 
{C<jeio^mys paia) from South America, presented by Dr. Portella j 
a Macaque Monkey {Macacus cynomolgus) Ihim India, presented 
by Mr James W Duncan , tw'o Domestic Pigeons [Colnmba 
var ) from Arabia, presented by Mr Reginald Mirab, 
three Common Chamac'leons (Chameleon vul^ns) from North 
Africa, iircsciitcd by Mi. Alfred R Rogers, two Greater 
Sulphur* crested Cockatoos (Cacaiita gaknta) from Australia, 
deposited , a Black-headed Caique {Caica melanoccphala) from 
Demerara, purchased. The additions to the Insectarmm for the 
past week include Aitazus permyi, second brood of larvae 
hatched ; also Attacus rynthui^ imago second brood, and the 
Death’s-Head Moth [Acheronha atropos) larva, presented by 
Master Kingchurch , second brood of AnI Lions (Myrmeleons), 
and a brood of the Edible Snail {Helix poniaiia) from siieciincns 
presented by hard A. Russell, E.Z S., in April lasL 


about the end of the fifteenth century. In one of his works is a 
sketch of a device for rising in the air, consisting of a helix 
formed of wire and cloth to be rotated about a vertical axis. 
He seems to have made small paper models actuated by thin 
slips of steel, twisted, then left to themselves Another sketch 
shows that Leonardo da Vinci conceived the idea of the para- 
chute. — On some new cases of cquipotcntial figures, realised 
electro chemically, by M. Gu^bhard. — On the absorption of 
ultra-violet rays by some media, by M de Chardonnet. Tw'o 
methorls arc oesenbed. The liquids which circulate in plants 
or impregnate roots and fruits show a great avidity for chemical 
rays. Fluorescence does not apj-icar'to he in direct ratio to the 
intensity of actinic absorpbon ; thus, e jr the decoction of radish 
IS a less powerful absorbent than that of potatoes ; yet the 
former is fluorescent, the latter not. White wine la weakly 
fiiiorescent, red ivinc lacks the property, llie few animal 
substances studied gave very varied results While blood, even 
very dilute, is a strong ab'.orl^cnt, the (fresh) aqueous humour 
of n calf s eye and the albumen of hen’s eggs have no action on 
the chemical rays (at least up to 20 mm thickness) Distilled 
water, alcohol, sulpiiuiic ether, noinial collodion, and solution 
of cane-sugar arc also without action Gelatine appropriates 
readily all the actinic rays. An olijcct -glass of Dallmeyer 
projected an invisjldc spcctiuin 25 to 40 per cent longer than 
one of Darlot, of Paris, of cijual focus — Figures produced 
by fall of a drop of water holding minium in suspension, by 
M Dechormc Minium, in fine powder, is mixed with water 
and spread uniformly on a horizontal gla.ss jilate , then a diop 
of the mixture is let fall on this layer Figures resembling those 
of the three systems Caladni observed on vibrating plates ore 
produced , the three types usually coexist, but one or othei may 
l)c made to predominate at will -On the composition of buck- 
wheat, by M Lechnrtier. Marked differences apiuor between 
the crops of 1879 and of 1880 Ihui tlie ashes of the straw in 
1 880 had I w ice as much potash asm 1879, and phosphoric acid was 
still more increased ; and there was also more chlorine 'Die com- 
position of the grain is little modified The straw mayoontam 
more of unncral matter than the gram Ruck-wheat removes 
more of the fertilising principles from the soil than corn — Oil 
hydrosulphurous acid , reply to M Schutzenberger’s note, by M 
Bernthsen — On the dissolution of silver in presence of alkaline 
iodides, by M. Ditte — On the conslilution of glyccnc ether, and 
on tlic transformation of epicblorhydnnc into noniial propylic 
alcohol, by M Silva, —On iiyriivic alcohol and its derivatives, 
by M Henry — Action of tnethylamme on epichlorhydnne ; 
compounds of oxallyltriethylammonium, by M Keboul. — Bio- 
logical evolution of the puccrons of the older tree, by M. Licht- 
enstein — Observations on a new enunciation of the second law 
of Gay-Lussne concerning combinations of gas, by M Garcia de 
la Cruz lie indicates some of the numerous except ions to M 
Verscliaffel’s proposition '‘llic space occupied by a gaseous 
compound is always double the space occupied by that one of the 
comiionents which enters with less volume into the coinbiiiation ” 
Tills law he regards as less general than the laws of contraction 
long accepted. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Selene ei, August 29. — M. Decaisne In the 
chair. — M. Faye presented the first volume of his " Cours 
d’As^onomie de I’Ecole Poly technique,” treating of the diurnal 
motiM, the theory of ULstnimcnts and errors, organisation of 
great observatoi ics, inathcmatics and geodesy The second 
volume will be devoted to the solar system. — Dioptric studies, 
by M. Zenger. _ lie c^i^ftnicts tables which give, in algebraic 
form, the relation between the radii of curvature and re&octive 
indices of two media formmg the objective of a microscope or 
telescope Any one may make his own telescope or microscope, 
without calculation, taking a lens of quartz or crown glasf, and 
a mixture of aromatic substances giving it a dispersion twice as 
p^t, or equal for all hpcctral rays. The lens Ming corrected, 
it IS combined with one or two other nymmetrical lenses, acoord- 
ing to the well known process for gettmg an aplanebo and 
achromatic doublet or triplet. — MM, Tresca and Breguet were 
requested to represent the Academy at the inauguration of the 
monument to Frederic Sauvage in Boulogne on the lath 
— 9" ® application of the screw as an organ of 

fp^dtpnbioDi by M. Govi. This wai by Leonardo da vinci. 
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THE THEORY OF DESCENT 
Studiet in ike Theory of Descent By Dr Aug. WeisinanTi. 
I'rofessor m the Univererty of Freiburg Translated 
and Edited by Raphael Meldola, F.C S. Part II. On 
the Ongin of the Markings of Caterpillars. On Phyletic 
ParalleUsm m Metomorphic Species With Sik Coloured 
Plates (London. Sampson Low, Marston, Searle, and 
Rivington, i88i ) 

T he first part of this work, devoted to an examination 
of the phenomena of seasonal dimorphism in butter- 
flies, was noticed a little more than a year ago (Nature, 
vol. rail. p. 141) We now have a second instalment of 
much greater bulk, compnsmg two separate essays In 
the first and most important of these Dr. Weismann gives 
us the results of a detailed study of the charges in the 
markings of the caterpillars of the Sphingidx during the 
course of their growth and development, and enters at 
great length into the various questions to which the 
phenomena observed give rise Accepting the doctrine 
that the ontogeny or development of the mdividtial gives 
U5 a more or less accurate notion of the phytogeny or 
course of development of the race, he endeavours with 
some success to determine the ancestral furms of the 
vanouB genera of the Sphmgids by means of the succes- 
sive changes of form and coloiation of the larvse The 
main facts which he has here established are, that all the 
larveare born of a uniform tint— that the first markings 
are longitudinal lines — that the oblique lines when they 
exist aihrays appear later, and the ruiged or ocellatcd 
spots last of all Great changes of colour also occur in 
some species, but all the more important changes, whether 
of colour or marking, only take place after the larvae have 
acquired a consideiable sue. Ftoeo the whole assemblage 
of facts m this branch of the inquiry he deduces the 
following three laws of devehipment — 

I The development commences with a state of sim- 
plicity, and advances gradually to one of complexity 

New efaacacters first make their appearance in the 
lost Btage of the ontogeny 

“3^ Such characters bben become gradually carried 
bK 4 t to the earlier ontogenetic stages, thus displacing the 
older chameters unul the latter disappear completely." 

nase laws are liable to be modified in various ways by 
the influence of natural selection, and especially by the 
need for protection, whence arise the various markings of 
the different groupfl, and the pccuiiax divergences often 
noted in their development at corvcBponding ages. 

Having thus establlsbed the general developmental 
history of the markings of caterpillars, and explained by 
a few simple principles the chief anomalies they present, 
Dr. Weismann paiacs on to the still more interesting 
inqmTy u to the biokieical value or actnal nunnnig and 
use of the markings in each indrvidiial caac, Hefhet 
shows that colour Itself, iirefpetiClve of marldnf^ har a 
distinct biological value, being always either protective or 
aaignal of uneatableness. The Sfriiinx larvs When young 
are almost always gpeeA, Teaembling the leaves of the 
plam on wliicfa they fced and rest. Whea they «fat 
hrger, however, they firequenily cteaffe ta bnnm^ apsd 
this change is always accompanied by a Annge in habfto^ 
Vol. XXIV.— No. 620 


I the insect feeding at night, but during the day concealing 
itself on the ground or ainid^it dead leaves and branches 
This occurs chiefly among Lhc species which feed on 
low shrubs or herbs and can thus easily descend to 
the ground to conceal themaelvca duimg the day , while 
those which feed on laige trees acquire markings which 
assimilate ihcm more completely to the foliage or flowers 
which surround them The simplest form of maiktng— 
longitudinal stripes — is common on all caterpillars which 
feed on gra-t'iCi or other plants in which straight lines arc 
a prev-alent feature, and this style of maiking is that 
which usually appears m the young sphinx larvx, But 
as they grow larger diagonal stripes or bands vaiiouslv 
tinted or shaded appc.ir, and this style of marking is 
found to assimilate so v^L•II \Mth the oblique veining of the 
leaves that lhc caterpillars are very difficult to see when 
resting among them This is the case even when the 
oblique lines are margined with violet or other bright 
colour-., since, however conspicuous these markings may 
be when the insect is examined in captivity, they are 
found to blend perfectly with the lights and shadows of 
the foliage which surround it in its natural habitat As 
an evample w'e have the following account of the brilliantly 
coloured larva of the Death's-Head Moth on one of its 
natural food- pi ants — 

"At Cadu on the hot, sandy shore, Sohmum vtohneitm 
grows to the height of thice feet, and on a single plant 1 
often foimd more than a dozen AttoposX^xv^ resting with 
the head retracted It can easily be understood why the 
lateral stripes are blue when one has seen the South 
European Solantef^ on which this larva is at home 
Soliinufn violnciunt is scarcely green violet tints alternate 
with brown, green, and )clli)w over the whole plant, and 
between these appear the >ellow-anthered flowers, and 
olden yclion benies the size of a greengage Thus it 
appens that the numerous thorns, an inch long, betw'een 
which the caterpillar rests on the stem, pass from Violet 
into shades of blue, red, green, and yellow " 

Many of the adult sphinx lorvs however are adorned 
with nng-spots or eye-spots, and these have been fouod 
to serve two distinct purposes Sometimes they ocoitr on 
se^ral of the segments, but of slightly chfiferent sues, ai 
in a North American species {Charocampa tersa\ the ved 
spots on which imitate the small red flowers of the plant 
on which It feeds , while in the European Detlephiia 
kippopknes^ the grey- green larvft with orangO'Tcd spots so 
exactly assimilates to the foliage and frmt of the sea- 
buckthorn on which it feeds, that Dr. Wetsmann ba^^ 
often shown to people as many as six or eight of the laige 
caterpillars on one buckthorn branch without their being 
able at once to detect them In other cases we find very 
large eye-spots on the fourth or fifth segments only, 
coapted with the habit (M" retracting the head and first 
thfree segments, so that an appearance is produced of a 
broad head wfth two very conapicuoiiB eyes. Whenever 
the insect is disturbed it thus retracts itself, and it has 
often been conjectured that the effect 11 to frighten away 
its enemies. This Dr Weismaim has proved to be actu- 
ally the case. On placing the larva of the Elephant 
Hawk-Moth {Cherrotnntpa Eipenor) in a trough used for 
feeding fowls, a number of sparrows and chaffiiichcs flew 
down from Che neighbouring trees to pick up some stray 
food. 

** Om bird soon flew on to tbe^ge of the trough, and 
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was just about to hop into it when it caught sight of the 
caterpillar^ and stood jerking its head from side to side, 
but aid not venture to entei Another bird soon came, 
and bAiavcd in a precisely siiniUr manner, then a third. 
Bnd a four h , others settled on the perch over the trough, 
and a flo.k of ten or twelve were hnally perched around 
They all stretched their heads and looked into the trough, 
but none dew into it 

On removing the caterpillar the buds again assembled, 
and at once entered the trough to feed Fowls were also 
frightened at first, and would draw back just as they 
were going to peck at the caterpillar At last, after several 
had tried, and even made ineffectual attempts to peck, 
one more courageous than the rest would actually touch iti 
and after a time, finding nothing disagreeable, the insect 
would be swallowed In the genus Dcilephila, however, 
there arc uneatable cateipillars, and these have strongly 
contrasted black and white or yellow spots combined with 
the habit of fully exposing ^ihemsehes upon their food 
plants Dr Weismann experimented with two species 
{D ^aitt and D. euphorbiCB) and found that they were 
re/a^cd by birds, though the Utter was eaten by lizards 
It I ^ to be noted however that the experiments were made 
with a South European species of lizard, not that of 
Gennany, so that the lesulc has not a direct bearing on 
Iht point 

The general conclusion at which Dr. Weismann arrives 
IS, that all the vaneties of colour and marking occurring 
in the Sphingida; have a distinct biological value, and can 
in every case be traced to the action of natural selection 
and correlation of growth 

The next essay is not quite so interesting or important 
It IS an endeavour to prove, by a distinct line of inquiry, 
that the markings of the larva: are not due to a "phyletic 
vital force " 01 to general law-* of growth and develop- 
ment The different groups of Sphingid® are minutely ^ 
examined and compared in their three stages of larva, 
pupa, and imago, and it is shown that the changes that 
occur from species to species in each stage are to a great 
extent independent of the changes in the other stages 
Numerous examples of this want of phylctic parallelism 
are given, and U is hence argued that the modifications 
which occur must be due to an adaptation to the special 
conditions to which the insect is exposed in one or other 
of Its states, not to any innate law of variation and deve- 
lopment, winch, it IS argued, would affect all the stages 
pan passu and produce a “phyletic parallelism’* which 
does not actually exist, The same general facts arc 
shown to prevail, not only among Lepidoptera generally, 
but among all insects and Crustacea— or generally among 
all organisms which undergo a metamorphosis 

This instalment of the work has been admirably trans- 
bted and edited by Mr Mcldola, who, in a senes of 
valuable notes and An Appendix, has brought up the 
information on every branch of the inquiry to the latest 
date The six coloured pUtes of larvx in their several 
stages are very well executed, and serve to illustrate the 
somewhat complex discussion in a clear and effective 
manner. Alfred R. Wallace 

BOOIC SHELF 

TMe WoHddring Jem. By Moncure Daniel Conway. 

(Lonoon : Chatto and Windus, 1881.) 

This last volume of Mr. Conway's is a stud^i not only of 
(he legend of the Wandering Jew, but with it of the large 


group of analogous myths of undying men who from age 
to age wander over the earth, or sleep in caverns, or are 
translited from among men into divjne regions, whence 
however they come back and show themselves still living 
men The interest of these stones in the history of 
philosophy lies in their keeping up men's early ideas of 
life and death. One of Mr. Conway's purposes in dis- 
cussing them IS to draw attention to their being relics of 
the primitive period when men were still so far from 
definitely realising the nature of death, that they had no 
difficulty in regarding kings, heroes, and prophets as 
having only departed for a while from among them, to 
I return in a future age to rule and protect their expectant 
nations In comparative mythology this group of stones 
has sone importance. They show the beliefs of various 
I aces running curiously into one another, as where the 
Lancashire peasant still hears in the cry of the plover the 
wail of the Wandering Jew, or in the Harz Mountains 
his myth has got mixed with that of a grander wanderer, 
the Wild Huntsman, who courses with Hh storm-clouds 
across the sky. The storm-demon whom mythic fancy 
imagines lushing through the air is often called a Mac- 
tabt'e, and Mr Conway points out why he has this name 
It is because of a verse in the Second Book of Macca- 
bees, chap V , which, by the way, ix a good instance of the 
personal forms taken by the fancy of an excited people * 
“ And then it happened, that through all the city, for the 
space almost of forty d.iys, there were seen horsemen 
ninning in the air, in cloth of gold, and armed with lances, 
like a band of soldiers ” Unfortunately some other ety- 
mologies made or quoted by Mr Conway are not so 
reasonable as this When the names of biblical person- 
ages, Herod and Ahasuerus^ find their way into European 
myths, it miy not be easy to explain how they got there, 
but at any rate it is better to leave them alone than to 
make up imaginary and even impossible German or 
Scandinavian forms, Haar-Rote^ A i-Vidar^ to account for 
their presence. It would be easy to take exception to 
many of the arguments in this volume, but at any rate 
there aie many interesting points m|it 

A Short Sketch of the Geology of Yorkshire. By Charles 
Bird, B A. (Uniir Lond ) (London . Simpkm, Marshall, 
and Co , Bradford : Thomas Brear, 1881 , pp 187 
and Map ) 

Ccolopcal Map of Yorkshire By the same Author. 
(Edinburgh and London. W. and A. K. Johnston; 
Bradford: T Brear, i88r.) u 

In the preface of this book, wnl™ way of dedication, 
It IS represented to be a "small i cheap volume suitable 
to the ' general reader' and toun^" It is impossible to 
say that it is not a useful and inh esting one. So much 
good work has been done on the ciAinty, though scattered 
t'irou.,h very various publications, that a short risumi 
cannot fail to be of value; but there arc books and books, 
and if wc measure this by what it might have been, it is 
poor indeed It resembles, in fact, geologically speakit^g, 
a kind of boulder clay, full of fragments of solid rock, 
brought from a distance — we will not sav to be deposited 
in mud — but certainly scratched and rubbed m tne pro- 
cess In the beginning of the volume is a list of the 
surrounding mountains whence the boulders have been 
derived, but it is not a complete one ; and the source of 
each fragment is not indicated in the body of the text. 
Its great defect is that it Is unstratified; in other words, 
the extracts are not duly dinsted, but thrown together with- 
out sorting, and with very little iteration; so little indeed 
that It would not be difficult to trace them to their sources. 
Thus under the head of " The Carboniferous Period ” we 
have a explanation, from a popular lecture, "how 
from the general mineral character or a rock the circum- 
Btance^ under which it was formed can often be predicated." 
Then under the head of "Salt water deposits*' we have 
twelve pages on the origin and contents of the Victoria 
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Cavei which ought surely to belong to the chapter on the 
"Recent Geological History of Yorkshire/' only that the 
latter happened to be written by one who confined him- 
aeir to the Holderness drift Under the head of "The 
Pennian Rocks there is an exposition of the views of 
those who would reintroduce the old (not recently sug- 
gested) name Poikilitic to include the Trias It was a 
pity the author was not acquainted with any recent papers 
on the senes above the LiaSj for there are no good bouldirs 
in this part of the book. Mr Hudlcston's admirable 
papers on the Yorkshire Oolites seem to have been ¥ ritlcn 
m vain, and there have been modern papers aUo on the 1 
Yorkshire Chalk, It was perhaps excusable for our 
author to conclude that the third edition of Prof Phillips' 
"Yorkshire Coast contained all the most recent infor- 
mation, though every East- Yorkshire geologist knew that 
it did not In examining a work on local geology it | 
is always well to see where the author lived, for the 
surrounding country will be the best described So it is 
here, the best part of the book is the dibcription of the 
Middle and Upper Coal- measure ‘5, which are well deve- 
loped in the neighbourhood of Uradfurd Fur East 
Yorkshire and the coast the book is of lit lie value. 

The topography of (he map requires no other guarantee 
than the name of the constnictors for its excellency 'I he 
south' western part of the geological colouring derived 
from the Geological Survey maps is also very good. Nor 
can we complain when lack of published material pre- 
vents accuracy elsewhere, though it is a reason for re- 
gretting the slow publication of the Geological Sur\ey 
maps which have been long ago completed, but when 
the whole of the Vale of Pickering is coloured Neoco- 
mian, and a patch of the same is placed in the south near 
Cave, scarcely an acre of rocks of that age being dis- 
coverable in the former, and none m the latter locality, one 
15 led still more to regict that the author's map should be 
spoiled by his not knowing Mr Hudlcston's papers and 
relying on Prof. Phillips But he has surely introduced 
a little mistake of his own, which will be very serious to 
visitors to the popular watering-places of Scarborough 
and Filey. The Castle Rock and Filey Brig arc coloured 
^ one Lower Oolite and the other Ncoconiian, whereas 
they are both what the author would call " Middle 
Cohte " > It will take more than Mr Bird to write a 
good " Geology of Yorkthire.” 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions expressed 
by hu torrespondents Neither can he undertake to return, 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous tommuutcations 
\Tke Editor urgently requests correspondents to keep their letters 
oj short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance evt n 
of communications containing interesting and ncvel faets.'\ 

Leave! Injured at Night by Free Radiation 
Fritz Muller, m a letter to me from Sta. Catharina in Brazil, 
dated August 9, ^ujiports the view Mhich I have advanced with 
rcif ect to leaves | lacing theai<;elve5 m a vertical position at 
night, during ll eir aO'Called ^leep, in order to escape being 
chilled and injured by radiation into the open tky. He sayii ; 
"We have had li'^t w cek -^ome 1 alher cold nights (2" to 3“ C. at 
stuirlse), and the e have given me a new confirmation of your 
view on the meaning of the nycti tropic movements of plants. 
Near my house there sre some Fandanus trees, about a dosen 
yean old ; ihe yoonge^t tenni al leavfi stand upiight, whereaa 
the older ones are bent down so as to expose their upper surfaces to 
the sky. These young leave*, though of course the most tender, 
■re Kill as fresh and green as before ; on the contrary, the older 
ones have lufTcred from ihc cold, and have become quite 
ydlowbh. Again, the leaves of Ojralis s^m were observed 


by U1C to sleep in a very imperfect manner during the summer, 
even after the most sunny days , but nov , in u inter, every leaflet 
hangs down in a perpendicular position diinng Ihc whole night " 
it H a new fact to me that leaves sin uld sleep in a more or less 
perfect manner at different seasons of the year. 

Charles Darwin 


Red Rainbows 

1 HE accrunl in Naturf, vol xx v jt 431, of a pink rainbow 
ce fri m Mr Tennyson’s hi u‘e, rrcalU to n e a ralIlbl)1^ which 
I \ i c -eil in July 1877 over ihc lake of I uterne from the 
j.r 1 on I'e in front of Ihc fachwcilzerhof. The 1 ow in question 
f ] |i( and at mn‘e', ^hen ihe whole sky, ea^^t ai d wtst, was lit 
up i h ruddy tints , and just before it faded ( lit, tfe bow it- clf, 
whi.h was a very biilhant onr, 'hoved only red and orange 
Ll I urs ’ll jdace of its usual array of huei No fewer than fi\c 
SI pi riinmerary / res were \iMble at the ininr edge of ihe primary 
hiAs, ai.d ihe* c ‘showed red only T f.’ticy that the \ hear men< n 
C'lMkOt 1 e VI ry raie, from the cirrumalancc lliat in jjiLliire^ of the 
rainbow* nt' nrd yellov are fnqucnily the only Cdlonrs 'el down 
by the nriist A few months ago Mr. C. Brocke Branw'hile of 
CliftiTi -bowed me a very beautiful bVcIlIi m oiK 1 y bu father, 
the late Mr Chailcs Bianwhite, a colouri'-t of ro mean power, 
in which a beautiful and exquisitely pellucid land ow was drawn 
with red and yellow lints only It niny al o be mrnlimcd that 
m the copy of Rafael’s " Madonna di Fc ligno " in ihe Dresden 
Gallery, there is a * emi-ciiculor red nnd yellow rainbow I have 
not seen the original Frdigno Madonna m Koznej and shou'd ht 
inlereatid to know whether in this also red and jelluw nre ihe 
only tints accorded by the coli mist 

llailemere House, Clifton SiLVANus P, Thompson 

In your issue uf the 8ih in'-t (vnl. xxiv p. 4JI) yt ur coirc- 
•-pondent "A. M," describes what he calls a " j ink rainbow " 
seen by him at Aldv orth, near IlasUmeie, and a*^ a j ainter I 
am interested in his description, as it exactly cone'll oi ds with 
the same phenomernn as seen by me here, same dale, and 
viewed with curiosity by mystlf and friends 

Come Hotel, An an, be^tember 11 David Murray 

Atoms 

Although I am not an "eminent" authority, piihips you 
will excuse my troubling >ou uith the following extract from a 
paper read by me before the Fhi’o^ophical bodily of Gla'gow in 
Woven her, 1875, a copy of wh'ch p^per 1 pi sled to ihe Lditoi 
of Nature. — "I have long been of 0| iiiion that the moai 
probable hypothesis of the origin of atoms is that there is only 
one kind of matter — elhtr or its cnnslituent'— and ihat atem^ 
are merely congeries of units of ether circling at enoimous speedi 
round each other, differently grouped, in different nnu bers, al 
different velocities, and at different distances, even ns the dif' 
ferent memben of our sun systems , The numbers cf unitf 
m each similar atem need not be always the mme ; a few 
dozens more or less will not be appreciable by u* On the 
other hand, if a so called element show a jilunMiiy ot -peciro 
scopic lines or hues, 1 do not think it at all douhiful iha* 
there is a plurality of units moving to jroducc these, -incc 
they thus show effects of different in^es of moving of I'od es 
all our different statevof venvual consen usne^s of colours are 
neces^anly dependent on differences in the modes of moving ol 
the agents that excite in n't suvh plurality <if lines and huee. 
As the motions cf atom , or rather of gn upn uf atomi, excite 
in U9 sen'^ations of sound, po'the motioi s uf umt^, or rather 
i of groups of units, excite ip us <:en‘>atiuns of colour, and 
I of course the lower-pitched irovements of dirk heat Then 
ogam, w^e may hold that the more lines ihnt per i^t in n 
spark or a sun, the leas easily reducible are the port ion nf the 
elemunU showing them, as far as these lines' conatilue arc 
concerned — the lines being sliU undusocialcd material.” {T^oc 
Phil Soc. ofGlas, vol x p 61 ) Henry Muiriiead 

Cambuslang, August 26 


^ LumlnouB Pbenomena on Rupture of Sea-Ice 

IN my diary for January 26, 1881, occurs ihe following 
passage. 1 make no attempt to account for the phenrmenon, 
bet am cerfam it was not cau'^ed by any reflection of the lights 
on board tbe vessel ; — 
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Started from Chri<itianla at about 2 a.m, in the Nyland 
iiteamer bound for Christiansand At Kiujero the steamer forced 
its way thruu^ the ice for half an liour till within about a mile 
of thi land, where sleighs met it on the ice, The {Museneera and 
cargo were discharged or tahen up ou the ice, out of which we 
backed in close proximity to the Konj^ ITacon^ which steamer 
hart follow ed us in A beautiful sunaet and Arctic winter view, 
clear air, and rich sky, aKo a distant ship fast m the ice The 
Nyland stopped at Arcndal for the niglil, having got to the quay 
through much icc. We obseive often phosphorescei ce or pboa- 
horescence-like sparks and Hashes in the ice as it is broken up 
y the steamer " 

I think that the average thickness of the ice might have been 
about eight incliC' I cannot give the temperature, but on the 
previous day at Chris Liania the thermometei indicated about 8° 
or 10° belov zero Fahrenheit (abuul 40'^ Fabicnheit of frost). 
The diary from which the above extjact is taken was kept jointly 
by myself and my travelling-coinpanion, Mr Winter, of the 
Indian Civil Strvice, who of course also saw the flashes referred 
to I should like to have been able to talk the matter over 
again with him, but he is now in Ind'a J Allen Allen 

[The question raised in this letter is n \ery interesting one. 
The phenomenon I'l possibly analogous to the electric Hashes 
which are produced wnen bjaf-sugar is crushed or when mica la 
rapidly split It appears vetr improbable that it can be due to 
phosphorescent creatures in Inc watci iindei the ice. — E d.] 

^Tidal Currenta versus Wind Wavea 

In Nature, vol xxiv p 286, a writer on “scft'shore 
alluvion’^ pnsitiiely asserts that the travelling of sea beaches 
i'l due to wind-wave^, and not to tidal cui rents i^nd calli a 
writer in the Eni^uneet to task fui having stated the latter 
Notwithstanding tlih as&ertion, 1 would sungesl that the wntcr 
111 the Engineer u nght. Twenty-five years ago, when an 
engineering student, I was lau^lit tint sea beach travelling w as 
due to wind- waves, A^le^ward^, while knocking abmt during 
fifteen years in the vicinity of the ^oulh and west coasls of 
Ireland, I noted facts that u ent to show that sucli a theory was 
not universally correct This led me to ^tudy wond-action on 
the sea and lake^, al-o all I could find that had been written on 
the subject ; the result being that as good evidence w as so con- 
tradictory, no opinion could be come to from the evidence of 
others. But it was not till about ten years ago, when I was so 
CLTCum-tanced that I could properly study wave- action, and after 
SIX years' careful observali Jii on the south-east coast of ’ reland, 
that I found that tidal currents were the principal motive power , 
and on again reading what had been written on the subject, 
Uiat 1 found that neaily all the advocate? for the driftage of 
aea beaches by wmd-waves had studied on beaches where the 
most eouhnuous and ptra^erful acUd \n eonpuncHon with 

the flcfw-Hde eurrent As the results of my observations have 
been published iii the Proceedings of the Royal Irish Academy, 
English and Irish Institutions of Civil Engineers, the Geological 
Societies of London, Dublin, &c , during the lost six or eight 
years, it is unnecessary to repeal ihein here 1 would, however, 
point out that when there are only wmd-waves and no tidal 
current^, ibe beaches ns a general rule n re banked up, but do 
not travel (the writer m Naiure seems to have observed this, 
but does not appear to see the importance of it). This may be 
seen In the tideleiu Mediterranean, as pointed out by the late 
Dr. Aniled in hn. paper on the Lagoons at the Delta of the 
Rhone, it may also be seen in Malcombe, or any other bay 
where there is a "head of the tide” but no tidal current; and 
in the djflerent freshwater lakes, w hen the wind waves are the 
only motive power. But wherever there ore tidal currenls acting 
oti a cooat the btoch must travel Such tidal currents an thoee 
that most perplex the erectors of groynes. If there was only 
the travelling augmented bv wlnd-wavei, the erection of 
groynes would be very simple; but, as a general rule, they 
are most neoessary where there are strong tidal currents (or 
conflichng currents) due to the regular "flow" tide, "h^ 
counter" tides, or "on shore" tides; which conflicting currents, 
combined with the action of wind- waves, let them be direct or 
u " grauud swelU,” make up all the " cutting-out lides,” The 
greater the comphcaiioni the greater the " cutting out," ind the 
more inmious nave to be the noynes. '^FulU” accumulate with 
Che wiDd-wnves, but rapidly dtiappeir when the wind cenei. 

I presame the writer of the article In question is aware that the 
greatest rise of tide and the least current li it the " heads of 


the tides," while the least nse and greatest current is at the 
" nodal nr hinge lines ” ; and 1 would be interested Co know 
where permanent beaches accumulate in the latter localities, os 
from what 1 have seen tho^e that funn rapidly disappear when 
the wind ceases G. II. Kinahan 

II, M Geological Survey 

Glaciation 

In Nature, vol xxlv p. 364, I see a notice of a paper by 
Dr. WocikufT on the glacial climate, in which it is shown that 
" the difference of m.an tem|)eratiirc at the lower ends of glaciers 
(in different parts of the world) reaches fully 20^.” This might 
be expected. The extent of glaciation dc^'ends not at all on 
mean or on winter tcmperalure, bnt cbieHy on summer tempe- 
rature Perpetual snow means summer snow, so that summer 
temperature is what determines the extent of the snow- fields 
remammg unmelted in the f.ummer, and consequently of the 
glaciers which arc fed by the snow-field>4 Tlie extent of glacia- 
tion is also much influenced by the amount of snow-fall, All 
this IS •‘tnted in Forbes's " Norway and its Glaciers,' ' 

Joseph John Murphy 

Old Forge, Duiimuny, Co Antrim 

Yellow Gleia in Fog 

Some years ago 1 was staying at an hotel on the Lake of 
Constance, One morning a fog came on which completely 
obscured the opposite shore, but looking through a strip of 
yellow glass, vhich foimcd the border of the window, 1 was 
able, to my surprise, to see it distinctly. 1 presume the yellow 
gla>^& choked the blue rays reflected by the fog, just as a Kicol's 
prism, held at the proper angle, choke? the rays reflected from 
the gloss and enables us to sec clearly the picture 1 ehind it. On 
my way home I stopped in Pans, and, happening to call on one 
of the principal oplic'ons, lucnliuned the uicumstance to him. 
lie forthwith showed me a naval telescope providesi with a cap 
at the eye end containing a yellou glass, which could be removed 
at pleasure, I should like to know if the same simple con- 
trivance has ever been used in onr own navy. R. 

The New Museum of Natural History 

In your arhclc on "The New Mu cum of Natural History " 
(Nature, vol, ixm p 549 et seq ) it is stated that the speci- 
men of Areheeopteyyx macrura in the British M it cum is headlrsa. 
Will you permit me to Hraw attention to a nodule projecting from 
the slab in which the fossil lie?, which bears a sinking resem- 
blance to the cerebral portion of a bird’s skull? It is ^ome years 
since I vi’^ited the museum, but I recollect reeling satisfied at the 
lime that the nodule was the mi sing head, and w’orth while 
disinterring from its surrounding slate E, H Pringle 

Calicut, July 31 

[The nodule referred to by our corre pond ent is well known, 
and has been frequently criticised. Mr, John Evans, D.C.L., 
F.R.S., drew attention to it in an article published by him In 
the Natural History Pemew, 1865, pp 4154** ' "On por- 
tions of a cranium and of a jaw in the slab containing the 
fossil remains of the ArthtEopieryx " Although these fnraents 
which occur m the slab in question undoubtedly belong to Archao- 
pferyx, yet, as slated In our article, vol. xxiii. p. 551, "The 
original specimen described by Prof. Owen is headless, * whereas 
the newly 'discovered Berlin specimen has the head entire, and 
fairly well preserved, and btill attached by the neok to the 
truDK,— EOt] 

On the Velocity of Light 

In view of the experiments of Young and Forbes on the 
velocity of light, and of the article published by Lord Rayleigh 
on the subject, it may not be out of place to state u a fact 
which seemed at the time too evident to require special menlioD 
in my paper "On the Velocity of Light,” that if the velodtv of 
red and of bine light in air differed by ai much as one-tenth of 
1 per cent., the image of the ilit which served aa the soute of 
light, Instead of beGig white, would be spread out Into a mc- 
tmin whi^ could not fail to be obscrvofli The_ total dlepuM- 
ment in these CKpeiimenti aDounbed to 133 miUiBeticii there- 
fore, R difference of velocity of the red and the b lw r aya of 1 ‘fl 
per cent, would ncccaiitite a spectrum 1*4 mlllbnetrei in fength, 
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It U needl^Bfl to saj that no apectrum was observed, Theie 
facti appttr to be utterly irrecoDcilable^ itb the concluuon 
dnirn by Measrs. Young and Forbes. 

Alberi a. Michelson 

Scbluchiee, Prussia, August 28 


Salmon in Preserved Rivers 

Having resided for some tune lately near one of our salmon 
riven which la at prciiiDl preserved by a club, 1 have at different 
times had conversations >^ith men who knew it before its to- 
cmlled preservation. They all say that when they were allowed 
to hah when and how they pleased, the supply of fi^h ^ as much 
better in regard both to size and quantity. They account for it 
in the foilowihg manner ■ — Firstly, when the river was free, the 
people living near uied to make spawning^beds for the h^h, by 
placing large stones across the river and throwing gravel where 
deficient, and where gravel was natur.'ilJy they luscd to loosen it with 
forks and remove the large sLoucs Secondly, they Uhcdlu watch 
the fish at tpawn n * lim:, and catch and kill oil ^eiy large fish, 
say about 16 to 30 1 s we ght, after lliry had jiarlially or wdiolly 
finished n ng, as they say the large fish destroy ilic salmon 
fry Neither this noi the formation of spaw nmg beds is done 
at present Would the above reasons account fur the diminution 
in the size a .d number of salmon caught in our rivers? I he 
diminutioD, in the river 1 speak of, cannot be accounted for by 
pollution, as the number of hou es near enough tu send tlicir 
drainage into the river is too ‘■mall to b fleet it, and as tlie river 
has a very quick fall and rocky lied, it is subject to such very 
rapid rises and fall^ 111 quantny of water that would prevent any 
seUlement of noxious seiumcnt. F. C S, 


New SciB mo meter 

In Naturf, \o1. XXIV p. 1 13, ihtre is a notice of a new reii" 
mometer which lia>» beveial advantages claimed fur it Might I 
Buggcbl what beems an obvious and iinpoiLant improvement? As 
R rule pendulums cannot record vertical or oliliaue motions, and 
yet thebe are often the mi t neccssaiy and v<iluablc to record, 
I To do thes, and yet as easily allow of laleial regi traiion, 1 
would say, hupporL a heavy (leaden) ball of some loolljs by .1 30 
or 40 feet spiral or rubber spring (<f suitable sLiength It will be 
found that a very coiMderable amount of vertical play can take 
plice, especially vcilical effort, ere the Imll c.iii be affected, and 
that lateral jday of the supnort Will produce very little eflect 
ludecd, unless, as is most unlikely, the motion is prolonged and 
1 b emUnuims m one dnection 2. Around the sphere, and a( n 
very short distance from its surface, radial rods actu.'itLcl like the 
key plugs of a cornet are supported, say at every 30“ all ovrr 
the surface, contact with any one ( f which will dectricnlly record 
fiW, and the pencil attache 1 to the plungei record distance of 
stroke on revolving paper attached to plunger tube 

Asam, July 6 S. E. Peal 


THE BRITISH ASSOCIATION 

'T'HE actuftl number of persona who attended the York 
^ Meeting of the Kntish Association, as announced at 
the last meeting of the Genenil Committee, was 2556; 
divided between 272 old life-members, 27 new life-mem- 
bers, 312 old annual members, 175 new annual members, 
1232 associates, 514 ladies, and 24 foreigners The seven 
previous occasions on which this number has been ex- 
ceeded were Newcasile-on-Tyne, 1863 (3335), Man- 
chester, 1861 (3138), Liverpool, 1870(2878), Bath, 1864 
(2802); Glasgow, 1876 (2774), Dublin, 1878 (2578),. 
Aberdeen, 1859 (3564). The number fell below 1000 at 
Cambridge, Plymouth, Southampton, Ipswich, Hull, and 
Swansea. 1280/, were paid out by the Council for scien- 
tific purposes after the Lst meeting, a larger sum than on 
any occasion since 1873, while between 1873 and 1861 
that sum was always exceeded, and at Norwich, in 1868, 
it amounted to 1940/. 

The following foreigners were present at the met- 
ing:— Professrs Barker of Pennsylvania; Bergeron, 
Paris ; Bojanowski ; Carbonnelle, Brussels ; Chemin, 
Paris ; Craig, Johns Hopkins University, U.S. ; Dobrn, 
Nkples ; Eads, St. Louis, U.S. ; Gailel, Paiis ; Dr. Asd 


Gray, Harvard Univcisity , Halphen, Panis ; Dr. Edwin 
Hall, Baltimore, U.S , Ilubrecht, Leyden, Prof. W W, 
Johnson, Annapolis, U,S, , Prof 0 C Mar^h, Yale 
College ; Moser, Berlin ; Prof H A Rowland, E.ilti- 
more, Stephanos, Pans ; Stuim, Munster, Westphalia , 
Prof H. M Whitney, Beloit College, Wisconsin, U.S A. 

We ought to have stated in our report of the doings of 
the Association in our last number, that Pi of IluxleyS 
lecture on Pdlccontology, which wc ga\e in the same 
number, was delivered on the evening of Friday the 9th. 

Nearly 350 papers or reports were icnd before the 
several sections Of these the Physical and Mdthe- 
niaiical Section received 89, the Chemical Section 49, 
Geology 59, Biology 79, Geography 16, Lconomic 
Science and Statistics 2 fi , and Mcchani al Science 29 
Of the papers in Sc-tiun A 23 related to Llcctiicjt) , 21 
weie Mathematical, C pLics clLUinecl 12, Mctcorologj ii , 
Astionomy and Physical Geogr phy 12 ; Heat 5 , and 
miscellaneous physical subjects 5 ( f course pioininent 

subjects of intciest were electric lighting, electric mea- 
surements, and Faure’s celL Such subjects were Uio 
roughly ventil.itcd by discussions both in Section and 
Committee, and more intimately during the thousand and 
one oppoi turn ties for interchange of ideas which occurred 
in the afternoon and evening Again, the stoiage of 
energy, the natnie of meteoric dust, the eMstcncc of 
intra-Mercunal planets, the lunar disturbance of gravity, 
the nature of colours, and the contact theory were 
each severally discusseil Among the 49 Chemical 
papers seveial theoretical matteis were introduced - 
specially the atomic theory, chemical nomenclature, 
vapour densities, molecular weights, Mcndelecn'\ law, 
and molecular attraction , processes of analysis and 
technical operations were clesciibcd, and new cvpcri- 
ments wcic explained. Of course a good dciU of the 
geological work bore reference to Yorkshiie, especially to 
the evidences of glacial action which it presents "I he 
geological papers W'crc of a very general and interesting 
character, and embraced every branch of the subject, 
from the vuLanology of Japan to the mineials found nt 
Launiim, and from the Cheshire salt beds to the evolution 
of the Plesiosaurus Section D furnished a larger number 
of papeis than any other Section except but we must 
bear in mind that it lealU consists of three sub-sections, 
devoted respectively to Zoology and Botany, Anatomy and 
Physiology, and to Anthiopology The lattei subject l as 
developed cxtraoidinanly, more than half the papers con- 
tributed to the Section were read before this Sub-Scction. 
The report of the Anthiopometnc Comniitlee, which 
evoked a good de.il of discussion, was read in the Section 
of Economic Science and Statistics In this section Mr. 
Grant Duff delivered a very able address, which was 
warmly received A tendency to introduce matter which 
has a political bcaiing and which may be discussed from 
a political standpomL is sometimes apparent in this 
section, and should be caicfully guarded against by the 
Committee The Mechanical Section furnished some 
important reports on patent laws, wind pressure, tides in 
the English Channel, and the steering of screw steamers 
Here also were papers on the diflcrent forms of electric 
lamp, the electrical transmission of force, and the 
illumination of lighthouse^, 

Thus it will be seen that all the prominent subjects of 
science have received then share of attention, and at the 
hands of one or other of the sections have been cither 
expanded or discussed The interchange of ideas has 
been incessantly going on, and many men have become 
acquainted who might otherwise have remained unknown 
to each other for years Some 500 scientific men have 
been nthcrad together from vanoas parts of the British 
Islands; and some 2000 persons have been brought face 
to face with the burning scientific questions of the day, 
and have had new interests awakened, or old knowledge 
resuscitated. There can be little doubt as to the 
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expediency of continuing the work of the Association, if < 
it at all near to the standard of the York meeting 
The. Germin Society, founded nine years before our 
. ssociation, and its prototype, still continues to meet 
annually , and scicntihc congresse? are beco ning more 
and more general every year in Europe. 

Canada has been proposed as the place of meeting 
for 1885 difficulties of time and place and ex- 

pense are far less formidable than they appear at the 
outset Great facilities would be put in our way by 
steamboat companies , and, once arrived, the Colony 
would receive us with open arm^ Again, the Ame- 
ricans wish us to join their Association on some con- 
venient occasion, and Apfopos of this a practical Ame- 
rican observed a few aiys since, ''From the moment 
you Set foot on American soil to the moment of de- 
parture, you should not put down a cent ” One 
o^her fact renains to be noticed in regard to the York 
meeting Thirty-four locil sacietics and institutions 
were represented at the meeting by forty-nine delegates , 
and the Council have under consideration the conditions 
unier which these delegates were present, and their 
object in attending Cannot the Association do some- 
thing for them ^ Cannot some organisation be introduced 
to influence the lo.al societies through the Association, 
and cannot a conmittee of delegates be appointed to 
dis^uss matters connected with their respective institu- 
tions ^ 

REPORTS 

Report of (he Committee^ consisimQ, of Dr J ti GlaJstone' 
Dr. iV R E Mr JV Carleton and 

T)r P. P liaison [la^retary)^ appointed for tht purpose of tnves- 
it fating the' Method of D Mr mining the Specific Refraction of 
SAids from thiir Solutions -Mi P P Bed'.on, D. Sc , read the 
Rcpjrt, and tated that the uhject of thi-i report wa> to subuit to 
further cxa’iuuation the method propj'itd some years ago by 
Glad>tone and Dale Acc )rding to this method the 
ipeciflc refractinii of a solid may he dt^duced from that of a 
solulun coiitiiirung it, provided the '^pccihc refraction of the 
solvent is kiijwn, a-i al>o that of tin. solution and llic compo'iilion 
of the solution The expemnents, of which an account i*! given 
in the rep irt, appear to c:)iifirin this sUlemeiiL of the abtivc- 
mentioiied aulhirs The fiisl ca c exanuned was that of liquid 

E henol In specific refraction for a ray of light of infimte wavc- 
ingth Was detemuiicd at 40“ and 45° The valuer obtained foi 
the specific refraction of liquid phenjl at 40" and 45", vi/ , 4850 
and 4^48, are cl isely approximate to that obtained by iirunl 
iyourn Che 111 Soc , ab,t , i88o, p 782) for phenol at 20“, vi/ , 
'4862. Further, the^c re'.uUs agree very well with the mean of 
the specific refraction 7 obtained from the alcoholic and acetic 
RCidi ioluti nil The specific refraction of rock-salt in the sohd 
state has al.o l>eeii determined and compared, with its specific 
refrOctiDn ui deduced from its aqueou^ solutions, and it was 
found that the specific refractun ohLamed from the aqucDU 
solution is substantially the same as that obtained from a prisni 
of rock i.alt Further, the specific refractions of fu .eJ borax 
and boric acid have been determined, and in these cases al>o the 
specific refraction obtained from their aquejuii iiolution. wa. 
found to be approximately the same as the specific refroctijits of 
fu^cd borax and boric acid The indices of fu>ed borax and of 
fujicd boric acid were determined by means of pnsms of these 
material , which were ca^l in a mould of silver plates and after- 
ward 1 ground and p>li hed. 

Report of^ Committee on Meteoric Dust, by Prof, Schastcr. — 
This Conmittee was appointed for the double purpose of exa- 
mining th observations hitherto recorded on the subject of 
meteoric dust and of dlscuising the possibilitv of future more 
systematic investigations. With regard to the first point wc mte 
nat in a paper presented to the Royal Astroooiucal Society in 
fSyp, Mr. Raiyard has given what appears to be a pretty com 
plete account of the known observations as to the presence of 
meteoric dust in the atmoaphere. It appears that in the year 
1852 Prof. Andrews found native ir m in the basalt of the 
Giant'i Canxeaxy, Nordenskjold found particles of Iron which 
In all probabiliiy had a cosmic ongiii in the snows of inland 
and In the ice fieJ 1 o* the Arctic regloni Dr. T L. Phipson, and 
more recently Tli andier, found similar partidcs depo:ltM by 


the winds on plates exposed m different iocalries Finally, Mr. 
John Murray di^cover^ magnetic particles raised from deposits 
at the bottom of the ^ea by H.M S. ChAlenger. These particles 
were examined by r I of, Alexander Henchel, who agreed with 
Mr. Murray in asciibing a cosmic ongm to them For fuller 
dcUib and all refeiences ue must refer to Mr, Ranyard's paper. 
There cannH be any doubt that magnetic dust, which iu ill 
probability derives it'P origin from mete irs, has often been ob- 
served, and the question arise in what way we can increase 
our kno.vledge on these pjints to an apprec able extent. A 
further senes of occasional pb^ervations would in all probability 
lead to no result of great value, unless they were canied on for 
a great lengtli of time in suitable places. Meteoric dud, we 
know, d ics fall, and observati jds ought if possible to be directed 
rather toward . an approximate e^tioiaie of the quantity which 
falls within a g ven time Difficulties very likely will be found 
in the determination of the locality in which the ob±>ervations 
should be conducted. The place ought to be sheltered os much 
as pos-'ible against any ordinary dust not of meteoric ongin. The 
lonely hpoU best fitted for these ubhervations are generally 
accessible to occasional experiments only, and do not lend them- 
selve. easily Lo a regular senes of observation'. Neveitheless 
experiments continued for a few month 1 at some elevated spot in 
the Alps might lead to valuable results The Comniittep would 
like to diaw attention to an inslrumen" which is well fitted for 
such obicrvati jns It was devised by Dr. rierre Miquel for the 
purpose of examining, not the meteoric particles, but organic and 
organised matters fioa'mg al)out m the air A description, with 
illu Irations, will be found 111 the Annuaire de Montsouni for 1879 
Two forms of Llm instrument are given. In the first form, which 
IS only adapted to permanent places of obseivali ms, an aspirator 
draws a quantity of air through a fine hole The air impinges 
on a plate coaLtd with glycerine, which retains all s:)lid matter. 
By me ms of this instrument we may determine the quantity of 
solid particles Within a given volume of air The second, more 
p irlablc, form doe^ not allow such an accurate quantitative air 
analysis The instrument is allochcd ti a weathercock, and thus 
Is always directed against the wind, which traverses it, and de- 
posits, as in the other permanent form, its solid matter on a 
glycerine plate An anemometer placed in the vicinity serves to 
give an approximate idea of the quantity of air which has passed 
through the apparatus These instruments have been called 
aeroscopes b/ their inventor It is likely that the ■second form 
given to the apj^ratus will be be^L fitted for the purpose which 
the Comniiltee has in view 

Seventh Report of the Committee on Underground JVa/er Sup 
ply, consisting of Prof E, Hull, the Rev H, tV Crosskey, Capt, 
Douglas Gallon, C.B , Mt fames Gluts her, F.R.S., Pivf G 
A Lebmr, Mr. W Molyneux, Mr G M. Mortm, Mr W 
Pengelfyf Prof f Prestwich, Mr fames Plant, Mr. fames 
Paiker, Mr. T. Roberts^ Mr. S. Stooke, Mr G. f. Symons, 
Mr W. Whitaker, was read by Mr. CE.de Ranee, of H M's 
Geological Survey, the Secretary — The Committee was ap- 
piiiitei m 1874 Belfast Meeting of the Association, with 

Prof Hull, I.L D , F.R S , os Chairman, and Mr. De Ranee, 
F G S , 01 Secretory and Reporter; its six pnblisl ed repjita 
occupy 125 page*: of the Society s Proceedings, and the results of the 
invcdigationsof the Committee show that the Permian, Trtaasic, 
and Jurassic Formations of England and Wales are capable of 
absorbing from five to ten inches of annual rainfall, giving a 
daily average yield of from 20 j,cx) 3 to 40^,000 gallons per 
squtfc mile per day. The area accused bv these formations 

I , in round numbers, Permian a id Trias, b6oo square mUes, 
and OilitcM, 6600 square miles, cipable of yielding 1720 mil- 

II ms ani 1320 million gallons respectively, at the lowest rate of 
a^s irption, or, umLed, a supply f ir 100 million people, at thirty 
gallons a head, Mr. De Ranee then descti'ied the water-bwlng 
cmdition of the Yorkshire area, anl stated that the investigotloii 
u Quid now be extended to all the porous rocks of South Britain 

Report on the Earthquakes of fapan, by Prof. John Milne. — 
The author arrives at the following concLi- o ^s I. That the 
actual back and forth motion of the grouu I ■ ' eldom more than 
a few mUltmetres ^usually not equal to 1 .1 ' ), even though 
ch mneys have fallen, % The motio u uaBy oommeiieea 
gently, but 11 very irregular. 3 The number of vibrations per 
second usually vary between three and sU. 4. During one 
shock its direction of motion be irregular. 5. East and 
uest vlbraUoni, as recorded In Yrao, have in some eaiei been 
bhpwa by lime observations to have travelled up from the sonth, 
6. Many of the shocks Which visit Yedo appar to have cdma 
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from the district Mhich is faulted, ojid which shows di-tiuct 
evidence of vtry rtemt elevation. 

SH&nd Report of the Committee eonststing of Prof P M. 
Dunean and Air. G, R Virte^ appointed for the purpose of re- 
partinQ oh Fossil Polytoa ; dramm up hy Mr. Vtn^, — *Ihe order 
IS divided into three subdivi^^ioiu . — 

1 , Cheilostoma, Bark. =i Celleponna^ Ehrcnberg 

3 . Cyclostomata^ ,, = Tabuiiponna^ Milne-£d,, Hagenow, 

JohnBton. 

^Ctencstomota^ ,, 

The following terms are used m this Report In describing the 

genera 

ZOARIUM.— " The composite stmetare formed by repeated 
gemmation" = Fulyzoarlum and Folypidom of authors 

Zo<FCiUM or cell. — "The chamber in which the Pidypide is 
lodged.” 

CfflNCECiUM — "The common dermal system of a colony.” 
Applicable alike to ihe "Frond,” or " Folyzoary," of Fene- 
btella, Folypora, Phy]lo|ora, or Synocladia or to the associated 
Zooecia and their connecting "mterblilial lu1 uli,” of Ctnopora, 
H]mhasmajxim, and Arcbxopora, or bpecics allied to these 

Fenestrules — The square, oblong, or partially rounded 
openings m the roar mm — connected by wm cellutar dtssepnmtHts — 
of Fcnei«tcl 1 a, Folypora, and species allied to these 

FENESTRiC applied to similar opening':, whenever connected 
by the general 'ubstance of the zoanum — as in Fhyllopora, 
Clalhropora, and the Permian Synocladin, 

Branches, — T he CEiL-bearing portions of the zoarium of 
Glauconon e, Fcnestella, rolyprm, or Synocladia , or the olT- 
shoots from the mam ^tem of any sj ecies. 

GONiFClUM — "An odihed zomcium or cell, set apart for the 
purposes of reproduction.” 

Gonocyst. — "A n iiiHation of the surface of the zoorium m 
which the embryos are developed." Modern terms from the 
Rev Thos, Hincks. 


Report of the Committee on Erratic Blocks ^ drawn up by the 
Rev. B W Crobskey.— Many additional instances of the occur- 
rence of erratic blocks were recorded Particulars were given 
respecting granite and sandstone boulders found while excavating 
for the new dock at Mary port, Cumberland. The granite 
specimens vary in size from small pebbles to a ton in weight, 
and are rounded. The New Red Sandstone boulders vary from 
half a ton to two tons or more, and have sharp angles. The 
nearest granite occurs in the Kirkudbnghlblurc Hills, on the 
other side of the Solway, fifteen or twenty miles distant , the 
New Red Sand-tone is the stone of the district A brulder of 
Shap (^ranite four d near Fiky hoii been removed to the Uni- 
versity Museum, Oxford It rested on Oolitic strata at a height 
of about 150 feet above the sea. The nearest place where a 
gnuute of the same character is found is 108 miles distant, bear- 
ing west-Borth-w from Filey The attention of the committee 
was drawn by Prof T. McK. Hughes to a boulder of porphyntic 
hornblende diabase, near the centre of Anglesea It 15 chiefly 
interesting as having been coniidered an inscribed stone, but Ihc 
supposed characters are entirely due to rock structure. A 
detailed description of the great erratic called the " Holy Stone,” 
At Humberstone, Leiccbtcrshire, was given. Its weight is about 
twenty-one tons. It rcits on a denuded ‘surface of the Rhxtic 
fonn^ion. The height from whicli it travelled is about 400 
feet ^ above the sea, and is situated six miles north-west. 
The present height at which the block now rests is about 340 
feet above the sea, and there is a river valley between these tw o 
pointy running at right angles to the line of transit of the block, 
which is only no feet above the level of the sea. Various 
groups of boulders in Leicestershire were also deaenbed, some 
conUiolng millstone grit blocks derived from Derl^ihire, 
which must have travelled about thirty-five miles. A catalogue 
of 191 blocks In the paibh of A^hwell, County of ^enford, was 

S iven. None of these blocks are local. Their general denva- 
on is from the Oolites of the Midlands and from the Carboni- 
ferouA and other rocks of more northvn districts Tlie report 
oonchided with an appeal to local observers to give ossistohee 
in cataloguing the ra|ddly-d]*ippewin^ erratic blocki of the 
country. * 

Reporion Thermal ConductMfyof Certain Rocks^ showing eipe- 
eiaily the Geological Aspects 0/ the /moesttgatwns^ by Prof. A. S. 
Herichcl and ^of. Lebonr, — ^This (■ the seventh and final 
Report of the Committee, and comprises 1 rhumi of the results 
given in the preceding ones, with numerous addiboni and oorrec- 


lions A bibliographical list of all papers on the subject, by 
Mr. J. T. Dunn, H Sc , ig given as an appendix. The appara- 
tus and specimens emj'loycd dunng ihc mvesiigations of the 
CommiUee are preserved in ibc nm&cum of ihc College of 
Physical Science at Newt 'iMle-on-Tync 


SFXTION A— Mathfmatilal ani> Physical 

Oh the Possibility of the ExiUenet vf I ntra- Mercurial Planets^ 
by Balfour Stewart, 11 D,, F R S — It is a omewhat Frequent 
speculation amongst ibu^e who are engaged in sun spot lesearcb 
to regard the slate of the sular surface as inHurncetl in snme way 
by ihe positions of the |jlanets. 

In Older to verify this hypolhesib ol >-ervers have tntd whether 
there appear to be solar ]<eriods exactly coinciding with cerlam 
well-known planetary pi nods Ihis method has been adopted 
by the Kew observers (Messrs, De La Rue, Stewnrt, and 
I oewy), who had an unu-uallv large mass ol material at 
iheir disposal, and they have obtained from it the following 
results — 

I. An appaient maximum and minimum of spotted area 
approximately corresponding in time to the perihelion and 
aphelion of Mercury 

2 An apparent maxiuium and minimum of spotted area 
approximately corresponding in tune to the conjunction and 
opposition of Mercury and Jupiter 

3. An apparent maxunum and minimum of spotted area 
approximately corresponding in time to the conjunclioi\ and 
oppoMtion of Venus and Jupiter 

4. An api arent maxiinum and minimum of spotted area 
approximately correspondirg in lime to the conjunction and 

F Venus and Mercury. 

observers make the following remarks u| on these 

results • — 

"There appears to be a ceitain amount of likeness bet ween 
the march of the numbers in the feur periods which we have 
iDvestigatcd, but we desire to record ihifa rather as a result 
brought out by a certain specified method of treating the 
material at cur disposal than os a fact from which we are at 
present t repared lo draw conclusions As the investigation ol 
these and similar phenomena proceed^, it may I e hoped that 
much light will be thrown upon the causes of sun-spot period- 
icity ” 

The Kew observers have likewise produced evidence of a 
different kind in favour of the j lanetary hypoLhe*^Ls, for thev 
have detected a periodicity m the behaviour of sun-siX)CB with 
regard to increase and diminution apparently depending upon 
the positions of the two nearer planets, Menury and Venus. 
The law seems to be that os a portion of the sun’s •‘Urface u 
earned by rotation nearer to one of these two influential planets^ 
there is a tendency for sjxits to become less and disappear, while 
on the other hand, w heu It is earned away from the neighbour- 
hood of one of these }<Unct5, iherc is a teiidercy for spots to 
break out and increase 

But whatever truth may be in these conclusion';, it appears 
to be quite certain that periodical rela Lions between the vanoui 
known planets will not account for all the un-spot inequalities 
with wnicli we are acquamled. They may account for some, 
but certainly not for all. For Iherc are solar inequalities of 
short dural ion which, presuming them to be real, can only be 
accounted for on the planetary hypolhc'^is by supposing the 
existence of several unknown in tra- Mercurial planets. 

Indeed these ':hort-pcriod inequalities In sun-*; pots and ihc 
allied phenomena of terrestrial magnetism and meteorology 
have so augmented m number of late years os to make some 
observers inclined to question their reality , while others again 
resort to the above-mentioned hypothesis, and attribute them to 
mtra- Mercurial plaretary agency. 

The method to be pursued in detecting the existence of In- 
equalities will be eanly understood by an illustration. Suppose 
tlut wcihad in our possession extensive records of ihe tempera- 
ture of the earth's atmo^phe^c at some one place in middle 
latitudes, and that, independently of astronomical knowledp, 
we were to make use of the^e for the purpose of mvestinting 
the natural incquahtlei of terrcitrlal temperature. We should 
begin by grouping the obiervations according to various periods 
taken, lay, at small but definite time-lnlcrvau from each other. 
Now if onr scrica of observations were sufiiaently eitcnsive, 
ind if some one of our varions gronplngs together of this lenei 
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ahopLd correspond to a. real Ine^juality, we should expect it to 
exhibit a welf defined ud prominent fluctuation, whose depar- 
tures abore and below the mean ±>liQuld be of considerable 
a'nount. 

Suppose, for Instance, that wc have twenty-four points in our 
series, and that we group a Long ser.es of temperature observa- 
tions in rows of twenty four each, the time-distancc between two 
conti^nu^ members of one row being one hour The series 
would thus represent the mean sjlar day, and we should without 
djubt obtain from a final summatim of our row’i a result exhi- 
biting a prominent temperature fluctualmi uf a well-defined 
character, which we might measure (as long as we keep to 
twenty-four points) by simplv adding together all the departurea 
of Iti various points from the mean, whether these p:>int8 lie 
above or below , in hue, by obtaining the area of the curve, 
which is the graphical repre^entatun uf the inequality abjve and 
below the line of ab^cis'^rc taken to represent the mean of all the 
points. Suppose nevt that, still keeping to rows of twenty-four, 
WC should make the time-interval betwi^en tno contigaous 
mem Seri of a row somewhat di tier cut from one hour, whether 
greater or lcis, we sHduM now in cuhei ca^e obliUn a result 
exhibiting, when meahuneil as above, a much smaller inequality 
than that given when the iiiteival was exactly' one Inur, and U 
is even possible that, if luirsciiei of nlverviti ms we 1 c sufficiently 
extensive, we sliouhl oStain hardly any tracci of an inequality 
whatever. 

In fine, when each ro v accurately reprejented a solar day, the 
result would be an inequality nf large aiiiouiit , lull when each row 
represented a period cither slightly less nr greater than a day, the 
remit would he an incipiality nf small amount This proeeax, as 
far as I have descnbeil it, is not new, im^ nucli as something of 
this kind must be pursued in all atie npti ter detect inequalities 
III the present iiiitincc we should by its mean^, after bestowmg 
enormous lab lur in van-iusly grouping, in accirdmce with a 
great number of periods taken at small intervals from each otiber, 
obtain definite remits These might be graphically represented 
in the following manner • — 

The line of abscissa: might be taken t:> denote the exict vakiei 
of the various penols, forming a time scale, 111 f.ict, while the 
ordinate? mi represent the area? 01 sumnatiijiK obtainod as 
above by employing Ihcsc variou, pen ids llie re would thus 
be in the case now used for illustration a very prominent pexk, 
corte^pindiiig to twenty-four hiuii, which would fall oPT very 
rapidly on either side 

By means of the proce-<'^ now’ describe I we shiuM at length, 
after enormou'i labour, obtain a giaphical remit, showiug the 
exact [xisition in the time-scale of the obseiwed maximani ine- 
quality In eonjunction with Mr. William Dodgxon, I have 
devised a method by which this iibiur is very greatly reduced, 
and the process so mjdrfied has been applied by us in order to 
determine whether there be ine^^u ihties of sh jrt pei lod m the 
observed areas of the snn-spits occurring on the visible hemi- 
sphere uf the sun, We have detected an ineqiuhty of thi? nature 
corresponding m pen id to 24 on day-s which, when ■subjected 
to B certain purifyi ig treatment, appears to Ui to exhibit iho 
markx of a true periodicity But it han been nug^esked by Prof 
Stokes that a method of this naln^e for detecting ineqoihllea 
might with greater propriety be employed as a crucible for 
test iTg ihe value of some hypothesis introduced into it frevn 
wttbout. 

Acting upoi thl'i suggestion I have ventured to introduce the 
planetary hypothesis, an I to ask whether the above sun-bpot 
inequality of i^hirt period miy not in reality be caused by mi 
hitra Mereurul planet. It is quite ea^y to put this hypothena to 
a best, taking for our guidance the results obtuned by the Kew 
observers Far what ax these rc:iults exhilxt ? In the first place 
l^tey exhibit the probability of a sun-spot inequality aorrespond- 
itig to the period of Mercury round ih^ um ; and in the next 
they exhibit the prubability of iimilar incqaalities corrcRpinding 
to the synodic period of Mercury and Venui, and to the synodic 
period of Mevemy and Jupiler 

N jw If there be an intra- Mercurial planet of period aq oil 
days, it will have the following s3niodic periods 


With Mercury .. 33*025 days. 

With Venu? ,.r ^'884 days. 

With Jupiter 24*145 days. 



be w jt- m at h ea Bun-apot inequalitie; nearTy corresponding to 
theee periods, and we neve obltmed the following results : — 


A very promi ent 'nequality of period 32*955 days. 

A very prominent inequality of period . • afi’Syi days. 

A less prummeBt inequality of period 24*142 days. 

It will thus be noticed that there are prominent san-sp<rt in- 
equalities, the period 1 of which agree very well with the synodic 
periods of the suppobed planet with Mercury, Venus, and 
Jupiter, more especially if we bear in mind that this Is only a 
first approximali m 

The test, however, is not yet co nplete. Refernng once more 
to the results of the Kew observers, it wdl be noticed that we 
have approximately maxima of ^un-spot areas when Mercury 
and Venus, or when Mercnry and Jupiter are in conjunction 
Now if we as.^ume that there is an intra Mercurial planet of 
period 24011 days, we are as yet unable to assign its exact 
position ill echpticil longitude at any moment We know its 
eriod, and we mnyprC'<ume that it has considerable excentridty, 
lit wc know nothing else Wc miy, however, assume as most 
probable that the maximum point of the inequality of period 
32 955 days corresponds to the conjunction of the planet with 
Mercury, the maxima n point of the inequality of period 16*871 
days to ita conjunction With Venu-, and the maximum pjint of 
the inequality of period 24 1 42 days to Itsi conjunction with 
Jupiter On this asiu nplion, and knu\^ mg the average rate of 
motion of the planet in Us orbit, we may deduce approximately 
Jti position at a given ep^ch mdepciidently from each of the 
three synodic 'periods above mentio led, and thcac posUioAh 
ou^ht to agicc together, if our hypollie^ls be correct 

1 have done this approximately, Hut am not able to bring 
exact figures before this meeting The agreement is as great Of* 
can be expetteJ, bearing m mind that wc know only the average 
rate of moti m of the planet, and not the variations of its rate, 
inasmuch ai ue are ignorant of its excentricity. I think I may 
s^-atc that three independent v.daes of itn po'^UiJii corresponding 
to January i, 1832, will be obtained, and that the mean difference 
of a single value from the mean of the whole will probably not be 
mo*'e than twenty degress It would thus appear from this in 
VQBljgatuin that the evidence 1*1 in favour of the sun-spot in 
equahty of 24 on dayi bein' diie to an intra-Mercurul planet 
Of course a single research o‘ thi^i nature is in ufficient to esta- 
blish a theory of thii importance, but as there are several short- 
period solar inequalities the same uielhol may be pursued h: 
each, an opemcion which dematils nDthing but time and Labour 
It appears to me of gieat importance that llie^c shoit^penod solar 
Ulfiqttall^le? should be systematvenUy exammeifl after this method. 

e/ Gulf .Sirfiims upon CUmaUi^ by Dr. S. Hough- 
ton. — The author said that the Gulf Stream, and its counUr 
current, (he Labrador Current, produced important effects upon 
chmaAe. The northern beiiiispkere wa^ warmer than thesoulherji 
from Ut. o' to lat 30', and it was colder than tbe southcru from 
LaL 40” to 60°. Tbe higher temperature of the southern keini- 
sphure la the temperate Latitudes was expUiaed by the existci cc 
of three gulf streams in that hcmiiphere, while theve was only 
one m the North Atlantic, and a partial one thruU'h Dehnn/s 
Straits in the northern bemhpbeie. The general cUmatal effect 
of the Gulf Stream was therefore to make the aimiial range oI 
tempeulure le^s, but it had m effect whatever upon summer 
haa^ or upon the Fiuitmg*of plaut? and tree-, that required a 
given July topipenlure for reproduction The January tem- 
ecatures In the Noith Atlantic at 70' were raised by Uu Gulf 
tream, whil t the July temperatures remain unaffected. The 
effect of ihe cold current'), which were indu’ecdy caosed by ike 
warm ensreiUb to preserve the pro pci condition uf equiUbcluiii, 
was nothing at upon the January temp ratu'-es, but they 
Uweced the July temperatures. Tke effect of the cold water 
wa? to lower the July temperature and to leave Uie January 
untouched, and ike effect of tke viarm cuireut From Uu soutA 
was to raise January and to leave July unaltered. 

Thi Phol^gr^pMe Sp^trum 0/ Comet B 1 881, by Dr. W. 
lluggia?.— The author stated that in 1868 he applied the 
specAroicope to the light of camets, the result 0/ hu obaecrt- 
lions being to show tke presence of carbon probably in coniunc- 
Lion with hydirogen in the ennetary matter. Sidm then, uabl 
the present year, no comet of sufficient brilliancy to ad^ of 
observations being made had appeared On the evenw^ of 
June 24 last he directed the spectroscope to the head of Comet 
a with an exposure of an hoar; and on the following night he 
obtained a second photngraph with an expoiore of an hopr nfid 
a half. As it happened, the photagra|di which wai t h oresrft 
of the Icmger period of exposure wes the weaker of the 
but, taken together, an examination of the bands eonfnBed Me 
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prerkm obtervctioM^ ojid ihowed that part of tha light of 
the comet was rellectcd sunlight and part original light , and 
furthrr, that carbon was prewnt la the cooKtary nutter, with 
■Irone eridcnce ako of the prebe ce of nitrogen, in addition to 
carbm Juid h>drognn. 

The EUcinc L^har^t through Colsta Otl, by A Micfarlane, 
T>.Sc , F.K.S,l!l.— The electrical properties of colaa oil which I 
haee examined axe itn dielectric strength and Komc phenomena 
wdnch aooDmpany the passage of the spark Bv the dielectric 
bbKngth of a substance I mean ihc ratio of the difference of 
potential required to jrass a ‘•park through air under the same 
conditions. The electrodes used were tivo paiallcl brass plates 
each 4 inuhcb in diameter. When comparing the gases the 
standard distance of the plate chobcn was 5 mm In the case of 
liqiudh it is convenient to observe for a shorter distance, and 
reduce the result by the liw which previou'. experiments of 
aane have established, namely, that in the case of the dLschaige 
between parallel plates throu^ a liquid dielectric the difference 
of potential required is proportional to the distance l>etMeen the 
plates { Trans, K S b., vol xxix p. 563) One set of obbcr- 
vatioiis gave the ratio for colza oil t'i be 27, another gave 2 5 
Hence 2 6 may be taken 1 have now obtained the following 
table of dielectric strengths fur liquids (l being unity) 

bub^ianre Diclecmc Strength 

Paraffin oil 3 7 

Oil of turpentine 4 o 

Paraffin liquefied 2 4 

Olive oil 3 5 

Colza oil ,26 

The specific gravity of the colza oil is ‘91 TJic passage of the 
spark w as accojipamed by the formation of gas bubbicb, but iJierc 
was no de|inmtion of solid particlc'i As the 4-1 nch plates 
were placed honaontally 111 the oil a bubble producul by the 
discharge was prevented fioin cbcaping liy the uppei niate 
When the upper plate is again electrified ^uch a bubble benaves 
m the folio u mg manner If it is large cmiugh it will extend 

lUelf somewhat like an hour-glass between the plitC', bnt if it is 
smaller it takes the furui of an acoiii >\ith a ffat base, the lm'«e 
resting on one or othri of the plates When the upper plate is 
charged positively the Imbblc is repelled so as to [dice Us base 
on the lower plate , when the electritiiy is chaiged to negative 
the bubble remains with its base on the upper ]d,\re A reversal 
of the order of charging dul not change the effect. After a few 
electnhLOtioni a sufficient number of faobd particles collect to 
form a chain, and lhut< interferes with the phenojioiion, the 
babbles then being lengthened out in a lemarknble manner, 
Li^ never repelled to the lower plate When the upper plate 
was chorgetl negatively, gas bubbles appeared to me to rise 
from the louer plate, ai if they hod beran formed there, To 
teat tins point further I took some sparks liehvccn two smaller 
disks placed vertically in the ml The ga.s- 1 nibbl« were ob- 
served to rise up at the negative smfoce a4 if they bad been 
formed at the po^iitive surface, and had been lepelled or carried 
sti eight across, and then rose up at the negative surface When 
the spark was taken between two points bent at right angles to 
two rods dipping into the oil, the bubbles were olwierved to 
shojt out in the direction from the positively charged point, and 
to circulate round the earth-rod some ti'ue befoie rising to the 
susface ThcM phenomena indicate that Uie bubble is positively 
elcctnfi(.d. 

On tkt EUctru Comhuhviiy and Dxchraic AbsorpUan of 
Tauomahnif by Prof. !5ilv(mns P. Thompeon — The electric 
couductiviry of tounnoiine differs m different direcTiuna , being, 
aooording to the outhor'a experiments, a minimum alvig the 
optic udv. TourniRhiM also posseues the optical property of 
diehroi^m, it-i abeorptiria being a maximam fjr rays parallel to 
the axil, and greater foi blue rays Llianfor red, equal tlnokneases 
of oybtal Ixing conhiteed. Aceordinr to tbe eiedramagnetic 
theory of light, bndica wMch are good conduutorA of cleclriaty 
sfatnld be opaoM t » light The author has in the August number 
of the Pha^asopmtal J/^^rnaprirrewntten the equations of MnxweH'a 
electromagnetic theeiiy for the case of crystalline media posseimiig 
diffierent amd activities In different directions. From these equa* 
tioni it appears that in toumaliae and negative antaciol oryttaU 
dcetik dhpUcements at right angles to tlic axis will be more 
abaorbed than clectnc displacements parallel to the anbi. ThH 
Bcoounts for the well-known greater aiMorption of the ofdlnary 
ray, provided the views of Stokes and Fresnel are correct, that 
these displacements m at right angles to the so-called plane of 
pniail atton. The difference of veracity betiroeiLrayi of diflmnnt 


colour iccouuts for the diHercuce of absorption being greater in 
that direction m which the coiuluttivity 11 a minimum It was 
al^o painted out that in po ituc uiuaxial cry^h, in which the 
eloctnc conductivity ib a innxiniU u along the axi‘>, there will be 
uiamiiuin absorption of the extraoidinary ray, and there will 
be leobt opacity along the axi^. Smoky iiuortz and inngneuc 
platmocyauidc falhl the latter condition Specimeni of tourma- 
line cut into cubes to show the odours in different directions 
were shown, and .ilso specimens of inagnesic ]ilahnouTanide and 
of hcrapathile. Mechanico-oplical models were ^ nov n illu^- 
batmg the theory, a lournialnie luring represented hy a cube 
built up of layers of glasfi and u irc- gauze In cnncluMon it a as 
shown that crystals in \%bich the electric conductivity differs In 
three diflei'eiit dncctions u ill exhibit tmhroum , and that di- or 
tri-chroic absorption is a general property of all coloured cry^tnU 
other than those of the mbical system 

On the ApfhtiUion of EUttmity to the Lotahsatton of a Bullet 
tn a Pf'oufu/j by W H Preece — The author showed how an 
cUclric current could be made an invisible and immaterial probe 
Ijcali^mg the position of i bullet in the human body without 
touching or giving the sbghtc-t sscii ation of pain. The concep 
lion of using elect icity alone as the tool occurred to Prof. 
Graham Hell in Washington, who at once telegraphed to the 
author to consult him 111 refcicncc to the u‘ e of Hughes' induc- 
tion balance In onUr to apply this ipiiaraliis to the localisa- 
tion of 1 bullet in a uound, Prof Hughe', iccommcnded that a 
pair of cxplonng coils ‘-hould be nude movable and poilable, 
in order ih it they might be moicrl over the body of the wounded 
man If the coils were brought within three inches of the bullet 
ibi presence could be dcteclLJ, the diiCLLiuii 111 which tlic bullet 
was siLuaLcd could be dclcrmmcd by cb civmg the p^riutLon of 
maxiniuin souml, fur 111 lh.it po 1 1 1011 the bullet would be m a 
line wiLli the .ixis of the coil In order to asccitaiu the depth of 
the bullet a .iiiular bullet is moved along 111 the direction of the 
axis of the other coil iiiiLl ncnti ility is obtained, the depth of 
the tiial bullet ibcn will be cqinl to the dc]iib of the buried one. 

Oh the Genet ol Coimn/tnre Sun pft AUnaty and Ter* 

rcstnal Ma^ndie Dksturlatue^ by the Rev, V Hewlett, F,R,A.S 
— The object of this paj^cr was to in(|uire how far solar activity, 
more especially as regards sun-spots, is wont to be accompanied 
by terrestrial magnetic disturbance^, as recorded by the an to- 
rn Uic magnetic cIclIi nation cuivcs at K.ew and Cireenwich The 
data for such an investigation were fumi^licd by comparisons 
iiutiLuted between the most striking mslanccs of sun-ipots 
gatheied out of a long series of solar obbervation^ earned on by 
Mr. llowdett from the year 1S59 to the present epochp and the 
syachroiir>us conditions of the magnetic cuivc'. at the observa 
tone', above mentioned The telescopic drawing-, of tbe spots 
were obtained w'lth an achromatic ut three inche‘1 aperture by 
DolloOil, of forty-Lighl uiclies focal di- 1. luce, projecting the sun^ 
image on a. large whiic ■ green in a darkened chamber, By em- 
ploying a Iluygetiiau eyepiece magnifying 120 linciir, and 
placing the '-crecn at ihc distance of live feet two inchoB from 
the tyepircc, a veiy distinct image of lUe sun wn 4 oldalned 
of about live feet four 1 tithes in diamc'crj and of which every 
inch coi re -ponded to just 30'' of the celestial arc. Not only 
were the measurements t f all tlie solar jiheuomena rendered 
thereby exceed mgly easy, 1 ut the tuiidiUoa4 of amplihcation, 
illiiniination, and definiliun of detadb were combmed in about 
the be k pos ible manner for the observei’s purpose, which was 
to maintun on nc..uratc record of ihe solar spots, iiod very fre- 
quently ijf the faculje also, on a large ^cale, and which have 
been collected vnii hve volumes auu presented to the Royal 
AsliroiHiiiUL'al .Socie'y The comiaroons coxmence with the 
very remarkable and lycloiiic group of August, 1S59, which wai 
uniquely distinguished by the lemaiLable outburst of intcnM 
white light, for brighler ihaii the photo phere itself, which for- 
tunately was WLtuAssiid by Ihe lata Mef;sr5. Carrington and 
Hodnon on the forenoon of Scplcinber i, but which Mr. 
Ilowlett mused seeing by only a few minnLC'-, having completed 
bis drawings and left the telescope. Other striking and, if 
they may be so termed, crucial gioups were compared with the 
magnetic records — veiy notably the great spot of October, 1865, 
engraviuga of which may be found in the volume of the Pro- 
feedings of tbe Royal AstronoiLical Society for the year lost 
mentioned, as alto the large groupa of February, 1870, which 
were observed and drawn on the occa ion of the recurrences by 
revulution of the aomc groups in the three conseculive zronihi of 
February, March, and April of that year, and on the leak of 
whjih,m»lhfi tli^ tkiLiI di p'oeement, at one and the nine tlin^ 
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of the nolar photoEpbcre — or m oilier nrord", the total area 
ocemned by the ion spots — was no le^s thsn five thousand two 
hundred milhon square uiile^, or about twenty'seven times that 
of the superficies of the earth ! So a^in in August and Sep- 
tember, 1670, immense gioups, occupying from four to five 
thousand million square miles, were observed to make two con- 
secuiive revuJuiions, and on the latter of which two occasions a 
bcaulirully enlarged photoBraph of the sun, twenly-fuur inches 
in diameter, was made by Mr Titter! on of Ely, under the 
auspices of the late Canon Selwyn, and exhiliiLcd lo Section 
A. On all theite occasions great magnetic diblurbimces, amount- 
ing often to abfiolutc magnetic blonus, w^ere unequivocally 
inanifeiited , and id fact out of twenty- four comparisons insti- 
tuted, the following la the summary of results, as showing the 
coincidence of extensive solar Pctivity and synchronous magnetic 
disturbances * — 

Intensely 5 \ 

Very decidedly 3 

Decidedly , . . 9 I = 21 affirmatively 

Moderately 3 | 

Negatively (no spots, no sturmb) I j 

g uestionable l 1 . • . 

onlndiclory . 2 ) 3 conlradictory 

24 

Thus then, from the data collected, it would certainly 
appear that marked periods of solar activity are wont to 
coincide with marked periods of terrestrial niognetic disturb 
ances , but yet from a careful comparison of the days and 
hours of the magnetic records appealed to, it also appeared that 
the disturbances were maiiifesied in a variety of way*-, not only 
as regarded the extent of the magnetic excursions of the needle, 
ihe rapidity of the osullalions, or the per^-istency of the mure 
moderate disturbances, but also they vere found to follow at 
coDsideiably different intervals of lime after ihe commencement 
of the observed solar outbursts With respect, histly, to reac- 
tionary influences, Mr llow'lcU stated, on ibe authority of Mr. 
\Vfaipile, the director of the Kew Obseivatory, that on the 
OLca^iuii (if the perihelion pas*-age of comet h i8Si, on the i6th 
day of June last, the teirestnal magnetic curves wcie unusually 
quiescent. 

On ArtifitiQl Flight t by Pred W. Erearcy.— The author pro- 
ceeded to argue that the weight of the bird plays an active part m 
Its flight, and that this result arisc^from tfe action of that poition 
(f the ] cctonil muscle which depres es the wing So great is 
ihc ten 1 n of this muscle that it is bichly probable that, in the 
ca>e of those long-winged and heavy uirds which arc able to fly 
witlKut .'ipporently moving a feather, the wings arc kept ex- 
tended nj^ainst the risis lance of the air underneath without any 
voluiilnry effort of iJie bird Its weight pressing upon the air 
causes this muscle to expand in raiding the wing, and aids in the 
etfeU of the downw ord stroke by its contraction, 'ihe author 
exliilited a model with wings 4 feet from tip lo tip and 3 feet 
3 inches from head lo tail The wings are muved by M 
Eenaud's plan of strands of india-rubber previously pul into a 
state of tension, which m unwinding create a flapi mg of the 
wings. By an india-nibber cord attached to the under part of 
the wing and passing under the shaft lo wbicb the mechanism is 
attached an equilibrium between the two forces is attained , that 
19 to say, the india-rubber btrands are wound up to that extent 
that iho wings m rising stretch the mdia-nibbcr cord — or, as the 
author calls it, the pectoral cord — until one force ncutrali*-cs the 
other; 10 that, held in the hand, there is no action When 
hbented, and committed to the ].Tes&ure of the air, the weight 
of the model cau-es the wings to be elevated, and therefor? 

‘ tretebes the pectoral cord, which m its contraction assists the 
]Xiwer derived from the twisted rulibcr in depressing the wings 
agifiiut the weight of the model. During this action the flight 
18 well EUsUined for 40 feet or more. Th^e author slates that an 
apparatus of the nature of a longitudinal parachute was liberated 
from a balloon which rose from Woolwich arcnol, and it tra- 
velled back, by the aid of gravity alone, to the arsenal, a 
di tance of half a mile. From thu he argued that if the fal»ic 
call be manipulated that propuhion quo can be imparted to 
it| then some encouraging results would be likely to follow. He 
thowed a model of large i>iie upon thu principle, and how, by 
Ihe action of the wing-arm«, a wave U transmilttcU from head to 
lad along a loose surface in ••hape like a kite. This loose sur- 
face ref^ulrcs a fall before it can be inflated by the air under- 
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neath ; the wave-motion of the wings is then found adequate to 
its propjulsion 

Ofi the ArrestatiQH of Infusorial Life^ by Prof. Tyndall. — 
Ibree years ago 1 brought with me to the Alps a number of 
flasks charged with animal and vegetable infusions. The flasks 
had been boiled from three to five minutes in London, and her- 
metically sealed during ebullition. Two vean ago 1 had sent to 
me to Switzerland a batch of similar naska containing other 
infuMons, On my arrival htre thu year i 3 o of these flasks lay 
upon the shelves in my litile library Though eminently 
putre< Clide, the animal and vegt table juices had remained os 
sweet and clear as when they were prepared in London Still an 
expert taking up one of the flasks containing an infusion of beef 
or mutton would infallibly pronounce it to be charged with 
orgamsnu. He wi uld find it more or turbid throughout, 
with massive Aoccnli moving heavily in the liquid. Expomre of 
the flask fur a minute or two lo lukewarm w atcr would came both 
turbidity and Al ecu li to diiapi^ear, and render the infusion as 
cleat as the purest distilled water Ihe tUrlidily and flocculi 
are simt ly due to the coagulation of the liquid lo a jelly This 
fact is some guarantee for the atrengih of the mfu^^ion^. 1 took 
advantage of the clear weather this 3 cor to investigate the action 
of solar light on the development of life in these being 

prompted thereto by the interesting observatinus brought before 
the Koyal Society by Dr. Downs and Mr. Blunt in 1877 The 
*>ea]ed ends of the flasks being broken olT, they were infected in 
part bv the water of an adjacent brook, and id part by an in/usion 
well cnarged with nrganbms. Hung up in rows u]Jon a board, 
half the flasks of each tow were securely shaded Jrom the sun- 
ihc other half being exposed to the light. In some ca<cs U-ore, 
over, flasks were placed 111 a dorkenid room within the huuic, 
while Ihcir comp.iDions were exposed lU the sunshine cuiside. 
Ihe clear result of these experiments, of which a comiderable 
number were made, is that by some constituent or constituents 
of ^hc holar ladiaiion an influence is exercised mimical to the 
devcJuDuient of the lowest infu'^oria Twenty feurhoura mually 
sufficed to cause the shaded flask** to jiass from clearntss to tur- 
bidity, while three this time left the exposed ones without 
sensible damage to ihtir transparency Tnis remit is not due 
to mere difleiences of temperature between the infusions On 
many occasions the temperature of the exposed flasks was foi 
more favourable to the devclopu ent of life than that of the 
shaded ones, Ihe energy which in the cases here referred to 
prevented vutrcfflctiuii was energy in the radiant form. In no 
case have 1 found the flasks stenlucd by insolaiion, for on rc- 
moiing the exposed ones fioin the open air tu a waini kitchen 
they infallibly (.hanged from clearness to turbidity hour and 
twenty hours w ere in most cases sufficient to produce thiv change. 
Life 1', therefore, prevented fiom dcvelajung itself in the in- 
fusions as long ns they are exposed to the Lolar light, and the 
paralysis thus produced enables them to pass through the night- 
time vilhout alteration It is, however, a iu*'ptnBion, not a 
dcslTuclion, of the genninal power, for, as before stated, when 
placed in a warm room life was invariably developed. Had 1 
had the requisite materials 1 should like to have deieimined by 
means of coloured media or otherwise the particular constituents 
of the solsr radiation wbidi arc concerned in this result. The 
rays, moreover, which thus mterfcrc with life must be absorbed 
by the liquid or by its genninal matter. It would therefore be 
interesting to ascertsin whether, after transmissiun through a 
layer of any infusion, the radiation still possessed the power of 
arresting the development of life m the same infusion. It would 
also be intcreslmg to examine how fnr insolation may be em- 
ployed in ihe prcseivalion of meat from putrefaction. 1 would 
not be understood to say that it is impossible to sterilise an 
infusion by insolation, but merely to indicate that I have thus foi 
noticed no ca*e of the kind 

The Sun-Sfot Penod and Planttary Tides tn the Solar Atm^ 
sphere, by F. B. Ec^mond*'. — The author said that the influence of 
the planet may be localised on a surface or stratum of •-mall thick- 
ness, so that the dUlurbing force would vary as the square of the 
distance of the plor.eL Under ibiB supposition Ihe piedomlD' 
ance of Jupiter seemed to shut out out the idea that 1 un-spot 
maxima ai d minima could depend simply on the opposition and 
conjunction of the planets, The consequence of tuch a suppo- 
sition was not to be lost Bight of, tut maybe taken togetner 
with the more general suppoBilion that ibe olti active force U 
exerdred on a gaieoui eLvelope. of which the aJtilude ii not 
iiuignificeLt Main, Ihe mass of llic sun U acted on bv the 
planets, and inch parts ai are fluid, whether in the liquid op 
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gutJUly form, are subject to a dulurbooce of a tidal character as 
a matter ol course The author argued that a dUturbin ' body 
would therefore raise a tide on the huu more than one hundred 
times greater thin the same force would raij»c it if acting on a 
globe the size of the earth, the other circuautances being the 
hume. Looking at the i^ua-^pot itULubers as a record of spring 
tides and as a firist approximati id, recognising only such tides os 
would be due to the c injunction and opposition of Venus and 
the earth, it remain ^d to establish a relation between these tides 
and ihe tide due tn Jupiter ui the form of special tides vaiymg 
in mignitude with the sun-spot numbers 

On a Neiv InttgrcUing Anmumettr^ by II. S. Ilele Shaw and 
Dr Wilson.— An ordinary Robinson's cup anemometer is used 
to drive a tr.ijn of wheels and thus ulbmatcly a serrated roller, 
which mo\es a board in the direction of, and with a velocity 
propjitunal to, that of the uiiid. On the board, vihich is hon- 
zonlal and about two feet square, is placed a sheet of paper, 
upon uhich the roller prtise^, and m turning leaves the required 
trace, at the same tune moving the paper underneath it I'he 
hoard is prevented from having a rotary motion by means of a 

{ )air of frame*, the upper moving by means of wheels on the 
ower, each of which can only move in one direction, and these 
directions are perpendicuLu to each other, liy a clockwork 
adjUiLinent the time element is able to bciiitroducctl, which, taken 
in c mnection with space, gives velocity, A method of performing 
this was shown, ns also a propDsed form of the instrument for 
observatories. 

On a Umversa! Sunihxne Recorder^ by G M. Whipple — The 
author gave a description of a new foim of caul-supporter for 
the Campbell sunshine recorder It consisted of a light frame 
capable of holding the slip of cardboard, to he burned by the 
sun in tt'iy position. It was arranged *0 as to receive ordinary 
parallel strips of card at all limCs of the year, and to allow of 
tlie instrument being employed on any part of the earth's surface 
without deliiinent to its cfheiency The card-holdei* themselves 
arc movable, so as to pciinit of the cards 1 icing chinged mdooi* 
or dried, if wet, before removal, m order to avoid inulilaLiiig the 
record of the obicrvalion The insUumcnt also has an appliance 
for placing the card coiicctly in position to recei\e the sun’* 
linage 

On thg Calibration of Afertunal Thermometers by Bessel's 
Method^ by Prof. Rucker — The author slated that ihe late Mr. 
Welsh of Kew Observatory described to the Uritish Association 
in 1S53 the methods which he introduced of luakiug and cor- 
recting mercuriil Lhermometer^. The conec'ion with which the 
author dealt was that due to the variations in the bore of the 
tabe. Mr. WelshN method of miking Lliu correction, which 
is still employed at Kew, is le-s theoretically perfect than others, 
and has been unfavourably criticised abroad. The author, m 
coij'uncUon with Prof, Thorpe, has recently correcti*d a number 
of thermometers with great care by Be sel'n melh id, which is 
the most elaborate and peifect hitherto proposed One bet of 
three thermometers were made fir them at Kew, and were call 
brated accjrding to Wclsh’b method Afterwards the measure- 
ments necessary for the application of Ues'cl's method were 
made by the Kew authorities, the calculations beinfr perform .d 
by the author and Prof. Thorpe I'he Kew thermometers were 
thus subjected to the mist ngorous pobiiblc lest, and they were 
able to announce that m one instrument the errors lefl after the 
application of Welsh's method were not greater than four- 
thousandths of a degree Centigrade, and in no ca.e did they 
exceed one hundredth of a degree. As it is impossible to read 
on these thcr nometers less than a hundredth of a degree with 
certainty, WeUh's method, os appbed at Kew, is practically 
perfect, 


SECTION B— Chemical Science 
On a Proetss for Uidinng Waste Produets aud Eionomising 
Pud in the Extraction of Copp^, by J Dixon (Adelaide, South 
Australia). — This paper contoini an account of a procesi for 
extracting copper from sulphurous ores, in which the heat 
generated by the combination of the oxygen of the air 
with the sulphur of the ore Is u^ilisdd for thj smelting of the 
erj, Thii process is based upon experiments, which, Jthough 
the author regards as Ince uplete, show (I) that the charge grows 
visibly hotter by almply blowing air through it { (a) that the 
melting of the raw ore or regulua and in reduction con be 
corned on m the some furnace ; (3) that if the ore is in lumps, 
and fed nt the top whilst the air [i Emitted by the aldei a prac- 


licaJJy cleaa slagg can be ubtamed , but if added in a coar‘*e 
powtler, as it is generally found in the market, it either blous 
out again or choke ^ the faraacc , (4) that a rough copper of 
about 96 jier cent jiure metal can be obtained by Hie successful 
working of this process. 

Oh the Chemical Action between Solids, by Prof Thorpe, Ph, D., 
F R.S, — The author drew attention to the cKtrLniely rare in- 
stance* of such action hitherto obseived, showing how many of 
thciC might be explained on the suppi-Llion that combinotiou 
actually occurred between the bodie-* either m solution or in a 
stale of gas For example, the formation of cement steel, by 
the cjmiiination of carbon with iron, which had long been 
adduced ns an example of such combination beh\een solids, was 
now explained by the fact that iron at a high tcinpcrature was 
permeable to gase>, and that in the actual process of cementation 
oxides of carbon were funned, which were in re xlity conveyors 
of carbon to the metal He then illu.tralcd by experiments the 
form Ulon of several c iinpoimds by bringing together the com- 
ponents m solid form, cliuosing a* examples such as w ould mani- 
fest their formation by charaelerisLic colouring Thu^, as 
in-staiices, pitassiuiii iodide and mercuric chloride, potassium 
iodide and lead nitrate, and silver nitrate and p itassmm chromate, 
were powdered togelhci in a mortal, and in each case evidence 
of an action was exhibited by the production of characteristic 
colours of the product of the reaction of these compounds. The 
author referred to the mem ni of the Belgian physicist, Prof 
Spring, on the same subject, some of whose experiments he had 
repeated and in the mam confirmed One of thcinnsl remarkable 
results obtained by the Belgian piofcssor was the formation of 
coal from [wat by ‘-ubjecting the latter material ti a high pres- 
sure Peat from Holland and Belgium, when exposed to a 
prcisure of about 6ooo atmospheres, was, acc irding to Spring, 
changed into a mass w hi Ji in all jihysical characters resembled 
ordinary coal Experiments of the same nature made by Dr. 
Thorpe with various samples of Uniish peat yielded, however, a 
very dissimilar result These exiM?riuients were made with 
jircssures which wxre considciably less and more than thibc em- 
pliyed by Spring Although solid, compact masses, haid aud 
very much changed 111 structure, were attuned, m no case w'as 
any product obtained uhich could be confounded with bitumi- 
nous coal He said it was highly improbable, on purely chemical 
grounds, that mere pressuie had been little more than an im- 
portant factor in the transformation of woody matter into coal 

Metalhe Compounds eontain\n\ Bivalent I fydrotar bon Radicals , 
Part 11 , by J Sakurai — This is a continuation of the work, an 
account of which was given at the last meeting (Naiure, vol 
xxii p 448, or British Association Report^ 1S80). Dinurcury 
mdhyltne iodide, CHj(ngl)^, is obtained by exposing methylene 
iodide w'llh an excess of mercury to the action of light, It is a 
yellowish crystalline powder insoluble in ordinary solvents, but 
soluble in hot methylene lodidi. it melt" at 230“ with pait. d 
decojijxjsilion Iodine con\cili this compound into methylene 
iodine and mercuric iodide Tbi^ same compound is eisdy 
obtained by the expo urc of the mo lo mercuio- compound de- 
sciibei last year (/or eit ), mixed with mercury and mercuric 
iodide, to the simlight Hydric chloride reack on dimercury 
methylene iodide, ])roducing mercury lodomethide. The in- 
soluble compound mentioni*d in the formei pubUcationa {loc. 
cit ) the author regards CH(Hgl)y, and therefore contains a 
trlvalcnt hydrocarbon radical We have thus the following senes 
of organo-mercury compounds — 

Cn,(HgI), CH,(HgI)„ CH.Hgl,. and CII(HgT)> 

On the Occlusion of Gaseous Matter by Fused Sduates at High 
Temperatures, audits Possible Connection with Votcanu Agency, 
by I Lowthian Dell, F.R S 

On the Sihceuus and other Hot Springs in the Volcanic Diitnci 
of the North Island of New Zealand {with Photographic Illustra- 
tions), by W. Lant Carpenter, B. A , B Sc., F C S 1 he JauAor 
gives an account of his visit to this district in December, 180O \ 
analyses of the water of many of the spnngs m the district are 
al-o given. The water of the springs in the neighbourhood of 
Lake Taupo were found to lie chicflv sibceous , they are all 
more or less Impregnated with free iodine, and jw^sess a medi- 
cinal value. The w'ater of one spring was found to be strongly 
impregnated with milphales of iron and alumina. The water of 
the springs In the Hot Lake district of Rotoni and Kotoma- 
hana contain large quantities of silica ; the deposits from two of 
the*e form large siliceous terraces The water of the springi in 
the White ZhUnd, which is the summit of an extinct volconop 
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contEioE frM hydtochlaric aad iu large quantities. The urater ' 
of thoia ifinngs depoiils sulphur and sulphate of lime. I 

Oh the TSw First Lines cf Mendelteff's^Tablt of Atomic 
ff^^ghts, by W. Weldon, F.k,S.E. The author draws atten- 
tion to certain relations exhibited by the fourth and eighth 
powers of the atonic weights of the elements in theae two lines 
of hlendeleefifu series. The atomic weiglUb used to exhibit 
thise relations differ but slightly from those generally accepted 
The fourth powers of the atojiic weights of the elements from 
lithiun to fluorine, vis, Uthium, bcryllmn, boron, carbon, 
niteogen, oxygen, and fluorine, aTe, with the exception of carbon, 
reUM to one another u the whole numbers 1, 3, 6, 16, 2 *i, and 
54- In order to establish a Muular relationship for the atomic 
weight of all these elements, it is necessary to raue their atomic 
weights to the eighth power , when the folio wing relationship is 
found to exist 

Li« = iN® = 2» 

G® = = 3" 

D" = 3J X 2* F« = 3" X 2> 

C® = 3 ’* X 2* 

Similar relationships are cstabli-ed for the fourth powers of the 
atomic weights of the elcmeiitii in the next line or Mendeleeif*s 
table. The author conchi les that, in the case of each of these 
fourteen clement'i aoJie power of their atomic weight is a 
simple multiple of the corresponding po^^ ct of the alrnnc w’ei^hl 
of lithium ; further, that this multiple b a function of 2 or 3, or 
of 2 and 3 combined. 

ATote on the Chrome Iron Ore of Japany by E. Divers, M D — 
This papei cjntams a description ana analysis of a specimen of 
chrome iron ore found m serpentine rocks, m the prefecture 
Oita. Analy>is shows it to contain magncMa, replacing ferrous 
oxide, and the formula iMg02Fe0. 2CrgOa is attributed to it 
On the Oxides of Mnnganesry by V ff. Veley, 13 A — The 
author at the outset gives an historical sketch of the researches 
on this pubjecl, 111 order to show how far U has been satisfactorily 
proved by them — (1) that manganese forms a series of definite 
oxides (apart from tho e present m manganic and i>ermanganic 
aads) , (a) that mangane c dioxide forms a senes of dioxides 
An account is also given of the researches of Dutmar, %Vright, 
and others on the conditi-jns of formations of the^c oxide^, and 
their behavpjur when heated to various tempera lures in certain 
gases. The author has studied the actmnof air, osygen, nitrogen, 
and hydrogen at temperature^ varying fro n 60'' 200", on an oxide 
having the formula Mn^O^j. Hydrate-, of the following higher 
oxides, MnjjOjj,, Mnj4044, Mug-O^Bi ^"*4^1401 have 

been prepare and analysed. When the^c oxides are heated in 
nir or oxygen, at low temperature-^, two changes are observed • 

» a lo-s of water of hydration ; (2) an ab-oiplion of oxygen 
hen heated m nitrogen they arc dehydrated, and at higher 
temperatures lo e available oxygen Heated in hydrogen, they 
are simuUaueoudy dehydrated and reduced The author regards 
these oxides as distinct cheinical entities, and not mere combina- 
tions of molecules, or molecular compounds 

On the Inferences dzducible from High Afolecular Weights as 
exhtbited by the Oxides of Manganese, by Prof, Odhng, M.B., 
F.K 5 — In the course of hii remarks Prof. Odlmg brou^^ht 
under the notice of the Srction the various conndemti n^. which 
affected the determinoiion of the relative weights of the reacting 
units of chemical substances. He contended that estimaiions of 
vapour-density had not had, and could not have, an absolutely 
determining mnuence, but thought ihe^c e timations always re- 
quired to DC checked by purely chemical consideration^. In 
particular he referred to the cases of bodies u hich had two or 
more distinct vapour-densities — ^casea 'which were becoming 
added to I'aily, He expreii^ed bis entire concurrence with the 
views of the President of the .Section as to the non exi tence of 
two distinct forms of combination, atomic and molecular, and 
Btrorgly opposed the nUion that various metallic dementi pos- 
■essed a aefinite capacity of saturation. Ha brought forward 
various illu^tnUons to show that the saturation capacity of bith 
metallic and non-metallie elements wu indefinite. He contended 
ihat the doctrine of atomicity fnmished a very inadequate idea 
of the most Important facts of chemical comhinationj and that 
tfat repreientation of atomicUy notions by graphic formuls was 
highly misleading. 

On F0erminf Camphor {Menthol) and some (f its DenvaHva^ 
by R, W. Atkinson, 13 Sc, (Lond.), and H. YosHkIb -^Uns 
paper oonCains an account of the detenmnatioiu of the pfay^ical 
properties of menthol (CiqH„ 0), mentbone (Ci|H,.0), men- 
thene (C||H]0), and those of a hydrocarbon, CioHi« which 


litter compound is obtained liy the action of hydne iodide upon 
menthol a^ !>ub<iequjent treatment with caustic ■mda and metallic 
■odium The authors also disciUis the constituticm of the above 
compaands. 

Note OH the Oceurremce of Seientnm and Tettunum in Japan^ 
by E. Divers, M.D — The author draws attention to the fact that 
the presence of these two elementh has been observed 111 Japanese 
sulphunc acid, and considers it probable that these vubfitanoes 
occur in material quantities in Japan, 

Ko*e on the Sodium Alum of Japan, by E Divers, M D. — An 
annlysis is given of a specimen of thib sulistance , it occurs as an 
effliireHcence on decomposing 'lodluni nlbilc, which containa 
pyrites scattered th''cmgh it It m found in the province of 
Idzuuio, m the prefecture of Shmian^, near the coast It is 
said to occur m considerable quantities It occurs in two form", 
one massive, finely fibrous, greyish white and translucent, and 
the second m fnable opaque tears, slightly coloured by iron 
oxide. 

Br.winfifi Jhi/any by K. W Atkinson, D Sc (f-ond ) — The 
Japanese brcM mg process n divided into two jiart* comparable 
with^he malting and brewing proceises of bcer-ifuiking The 
mode of preparatinn and the properties of the diastatic materials 
are different m the two cases. The Japanese equivalent of 
malt or "koji" hydrate^ maltose m additmti to cane-sugar, 
dextrin, and ataruh, and the uUiniate products of its acti-in on 
fitorch-paste are dextrose and dextnn, or perhaps dextrose alone. 
Koji differs fiom malt m being rendered inactive by heal at a 
much 1 >wei ternperiitiirc than mah Kryi is prepared as follows ■ 
a mixture of hteained iicc and vnter is allowed to remain in 
shallow tubs at a low tcinperahii e (o''-5" C ) until quite liquid , 
it IS then heated, fermentati ui commence'^, and continues until 
nearly all the dextrine first fornuhl is eirhaiisted Thii product 
Is now U‘ed like yeast, and 1^ added to Fresli quantities of 
steamed rice and water, fermentation proceeding until the per- 
centage of alcohol amount-, to aliovit I3 or I4 per cent, by 
weight. After the greater part of the rice added has been used 
up, the mash ih filtered and clarified by standing The " ^ak^ ” so 
prefaced require- very careful uatching, and when summer ap- 
proaches, or It exhibit >1 ‘■igns of pubefiictise fermentation, it is 
then heated m iron vessel- , this operation has frequenllv to be 
repeated Analyses of various spcciinciic, fre^.h and diseased, 
are given in ihc paper 

Obsmations on the Specific fie fraction and Dispersion of Light 
by Liquids, \ y J II Gladslone, Ph D , F.R.S — The general 
oonclufiions arrived at from a large series of ob^crvationi on 
diflcrcnt liqnldh are ur foUnu % : — 

1 . The c infirmation of the Rtatement made by the Rev. T. P, 
Dale and the author, viz., that the length of the spectrum (the 
difference betuern the refraction of the Fraunhofer lines A and 
II) decreases with elevation of lempernturr 

II It would appear that the length of the spectrum’ divided 

by the density, 1 c , is appro Kimately, but not exactly, 

a 

con tant for different lemperaturex. 

Til. The specific disper&lon appears to decrease wuh increase 
of temperature, 

IV. The specific disper-ion is mfinenced by the chemical con- 
stituLion of a compound, In the case of hydrocarbons the 
change of the refractive etj'nivalcnt of the carbon from 5 ^ 

6 ' I or 8 influencen the Rpccific dispersion to a far greater extent 
i than the specific refraction. 

V. Finely, the specific dispersion of a compound does not 
I appear to be the means of the specific dispersions of Its 

con^tihientB. * 

' On the Production of Ceystals by the Action of Afetah on 
Carbon Disuiphide in Seated Tubes, by P Drabam, F.C.S — The 
author de^enbed a senes of experiments which consisted in scaling 
up fifteen different metaU in carbon disulphide, Some of these 
tubefl nere sealed up In 1879, and in those which contained gold, 
antiiiMmy» and bismuth, nicroicopic crystals were fouiid. The 
oompontion of the e cryitah has not as yet been detcnnfned. 
The author al^o exhibitra a micro^goni micter. 

On the Allied Decomposition of (he EUments, by Prof. Dewer, 
M.A , F, R S — In hip refrarki Prof. Dewar dealt chiefly with the 
ipectroicofsic work from which Mr. Norman Lockyer bad drawn 
eonohisions very tfifferent from those of Profenora Llvdnz and 
Dewar, especially GDncernin| tbevalnc of evidence on them njeet. 
Prof Dewar argued that Mr Lodtyer'i vlev a regarding the exiit- 
cnce of oirbon vapour In the corona of the sun woiild not bear 
sotentifle investigation, and that hb viev a regard ing the mod lAca- 
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tion of the spectrum of mogneauun were equaUy illusory, and gave 
no proof of ihe decomp ^siLion of elementary substances. Finally 
he discussed Jtfr. Lockycr's theory of basic lines/' and addressed 
himself to a refutatiun of the same. The results recorded, he 
said, strongly coDfirmed Young's obaervatious, and left little 
doubt that the few as yet unresolved coincidences cither would 
yield to a higher dispersion, or were merely accidental It would 
indeed be strange if amongst all the variety of chemical elemcnlb 
and the itiJI greater variety of vibrations which some of ihem 
wer: capable of taking up, there ucre no two which could lake 
up vibrations of the sjme peiiod They certainly should have 
supposed that •u'lstances like iron and titanium, with such a 
large number of lines, must each consist of more than one kind 
of molecule, and that not single lines, but several hiica of each, 
would be found repeated with the spectra of some other chemical 
elements. The fact ihat hardly a single coincidence could be 
established was a strong argument that the inatenals of iron and 
titanium, even if they be not homogeneou , were still dilTerent 
from thoic of oLlicr chemical eleiueitU. The supposition that the 
different elements might be resolved into simple constilucnts and 
even into a «<iQgle ‘'iibitance lind long been a favourite spMU- 
lalion with chemi'^ts , but however probable that hypothesis 
might appear rl pnon^ it must be acknowledged, accoiding to 
Prof. Iiewor, that tlie facts deiived from the most powerful 
method of analytical investigation yet devised, gave U but scant 
supporL 

On Mangantst Noiitdts ami theu Ouutrencc on the Sea- 
Bottom^ by T. Y Bu n. i-i i — The author exhibited specimens 
of the nodufes obtained from the South Pacific, and also from 
Loch Fync, an account of those obtaincil in Loch Fyne was 
given in Nature, vol, xvm p 628. Some nodules containing 
cobalt were also exhibited , thc^c the author hod obtained from 
New Caledonia. An account is given of the aulhor's method of 
dredging for mud. The nodules have been found to enntun 
iron oxides, copper, cobalt, nickel, i-aiul, &c Further, m no 
case was the amount of oxygen found to be sufficient to funn a 
peroxide with the man Tnnese The kernels of these nodules arc 
usually richer m manganese oxides than the exlomal portions 
Concerning their mode of foimation the author thinks that this 
takes place in stiu, and that the nodules are not brought from a 
distance Further, it would appear that living orgauuma assist 
in this foimation, although indirectly, insomuch as the decom- 
posing animal malt cr reduces the sulphates of the sea-water to 
iulphides, which in their turn react on the iron and manganese 
minerals (diieHy silicates) in the mud, and thus forming sulphides 
of these metals. When the organic matter 13 exba\\«ited these 
sulplndcs are oxidised lo oxides by the oxygen of the water, 
forming concrelions or incrustations of the ochreous oxides, 
which naturally inclose the other and unaltered constituents of 
the mud. 

Ofi the Action of Zinc, Afagytes um, and Iron on AttdiJUd 
Solutions of Firfic Sulfhair, by Prof. T E Thorpe, Ph.D, 
F K.S — Ihe extent of Uic reduction of the feme salt may vary 
witli the strength of the ^oluticm, with ib temperature, with the 
amount of free acid present, and lastly with the specific nature 
of the metal employed The author has studied the conditions 
under W'hich the hydiogcn does work as> a reducing agent 
Experiments w ere made on dilute solutions of feme sulphate, 
containing known quantities of free acid The author finds (i) 
that the extent of reduction, produced by a given weight of 7111c 
in dissolving, incrca'^es with the temperature, (2) that it is also 
affected, allhcugh to a le>s degree, by the initial •^urfacc of the 
metal exposed Whilst the extent of reduction, as also the 
rapidity of solution, increase with the temperature, at a given 
lempftalure the extent of reduction increoscf*, although at a 
gradually dimioi'-hing rate, with the time of solution. 'iKe 
rapidity of icJutioD and extent of reduction produced by a given 
quantity of zinc, of a pven area end in a solution of a given 
temperature, and containing a definite weight of free a<ad, 
increase with the amount of reducible inm present Exjieri- 
mento mode by plaoing unc in contact with platinum thowed 
that, although the time of solution of zinc in contact with 
jdatinum considerably duninUhed, os compared with that of 
zinc alone, little diflerence in the r^uoing effect is ohoerved. 
Similar re'^ulU were obtained with ma^cfiium, allhough the 
amount of reduction ih from one-fou^ to one- third of that 
produced by zinc under similar conditions. The diminution of 
the rate of solution with decrease in the amount of frM add 
jH^ent, is for CTcater in the cose of magnesiuv than in that of 
cine. The aumor concludes that his eiperimcnts strongly sup- 


port the View that the reducing power of nascent hydrogen u 
connected with the existence of ihiii body in the atomic condi- 
tion, since all conditions tending to prolong the duration of thu 
atuituc conditjon augment Uic reducing power 

On the Baducing' Action of Zme and Magnesium on Vanadium 
Solutions I by Prof Roscoe, LL D , F.K b.— From his onginal 
experiments on this subject the aiithur had drawn the conclusion 
that, whilst the reduction m the case of /.me and sodium took, 
place from ViOb to V^Oj, m the case of mngne><uim it only pro^ 
cecded to V^Os Later experiments have, however, hhowti that 
each of these reducing agents aclb iti the same manner, but that 
the reduction from ViOj to VjOj takes place very slowly when 
magnesium is used 

Note a Nno Method of Measuring Certain Chemical 
Affiniiiis^ by A Tribe — The author points out that when a 
metal is immersed lu an electrolytic field, ue , m an electrolyte 
In the act of electrolysis, and the clcctromoUvc force set up ou 
any part of Us surface is ‘^ufficieiU lo decompose the medium, 
then the positive separates out on that part of the surface 
whiJi has received negative electrification, and the negative um 
on the portion which is ixjsmvely eleclnhod If such a plate be 
of a rectangular form, and it be ^0 placed that the lines of force 
are perpendicular to its surface, then the maximum electromotive 
force IS set up in the central part of the plate, and at the edges i) 
becomes so weak as to be unable to iniiiale any electro- chemical 
action If the sheet be placed in the electrolytic field, so that 
the lines of / plc arc v i?:h Is s iIlsj and with two of its 

edges, then the maxriu 1 eltclurnulivc foice is at the end of the 
plate and is the weakest at the centre, where it is unable to bring 
about electro chemical changes. That thu is the case is shown 
by the boundaries of the dejxisils, which 111 many cases are very 
sharply ilcfincd. From the intimate connection between clectro- 
midivc fijKC and chemical aflinily, the author supposed that if, 
ill a series of tnaL, the chemical affinities were altered, other 
circumMances remaining the ‘<aine, the magnitude of the intcr- 
medial space between the boiind.ines of the electro dejiociU 
would increase with the force retired to overcome the amniues 
of the ions of the electrolytes. This suppo a ion has been con 
firmed by several expcriiDcnts, e g , w'lih sheets or analysers of 
silver immersed in solutions of chloride, liromidc, and mdide of 
zme, U was fmnd that the interiredial space was the grcatcbt in 
the case of the chloride, and in the case of the bromide it was 
greater than in the case of the iodide 

On some thtnomma of the Natui e of Chemieo-Magnrhc AtH&n^ 
by W Ihomson, 1 '. R.S.F — The author bad observed that the 
colour fnm a piece of cloth dyed with Tru'^^ian blue was dis- 
charged in the neighbourhood of a p Lce of iron which had been 
lying upon U for some weeks. The a^h of the portions of 
cloth from which the colour bad been di chaiged was found to 
contain but a trace of iron. Experiments were made in which 
no iron was used, and the blue cnlour w as bleached but slightly, 
showing that the action cculd not be attributed to light alone. 
Further expenmentSf in which 'mall pieces of non or magneth 
were used, showed not only that the colour was discharged, but 
that the colour so discharged appeared lo be rearranged in Kmi* 
circles on c^ch side of the bar of non When magnets were 
used, the colcmr assuiaed more or le<-s of circular forms, which 
were develot'ied not cniy from the pole^i, but from all parts of the 
magnets, Tfae^c [ henomcna the author does not regard aa due 
to magnetic action, for when a piece of guUa percha tissue was 
placed between the wet cloth and the magnet, no action took piece, 
even afier several weeks, hunilar observations have been mode 
with cloth dyed with aniline colours, and with a like result. 

On the Double Iodide of Copper and Mercury j by Prof. 
Silvanui P, Thompson, D,8c. — AAer describing the prepara- 
tion of tins compound, wihich is cuproso-mercuric iodide, 
Cu,Hgl|, the author draws attention to one properly, viz., 
its change of colour by a coniparativrly small cnange of tem- 
perature. At the ordinary tcmpcnhire this substance pos- 
seRKes a brilliant red colour, and when heated, it bc^mes black, 
changing back to red on cooling. In thin layers this substance 
transmits light, but becomes ojiBaue on heating. Now according 
lo Ihe electro magnetio theory or light, opaque bodies oxt the 
best oonductori of electricity; therefore this double iodide of 
cippcr and m e r inr y should conduct heat better at a high than at 
a low temperature. Experiment has ■^hown this lo be true to a cer- 
tain extent only, u beyond a certain tempenture its conductivity 
becomes loss ; this la probably due to its d^compositaon when 
heat, d beyond a siven temperatufe. In conclasion, the author 
pointed oat severu wayi Id which this change of colour of this 
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C impound could be used in lecture ezpenmenU. For Instance, 
It may be uued to show the conduction of heat along a copper 
rod ; for thu purpose the rod u coated with the red compound, 
which IB CTsdually blackened as the heat travels along the rod 
It miy aLo be substituted For wax in Tyndall’s experiment for 
showing how crystaU conduct heat. There ore also a variety of 
other wayh in which it may be applied. 

Tfu Effect of the Spcetmm on SUvtr Chloride ^ by Capt, Abney, 

R-E.. F.R.S. 

Alterations in the Properties of Nvtnc Ferments by Cultnfation^ 
by R. Worington.^Thc aulhor, after giving an account of hi:* 
experiments on the cultivation of these ferments, which consist 
of organisms reseuiblmg bacteria, states that these nitrifying 
ferments are capable of existing in three forms — (i) the nitric 
ferment of soil, which converts both ammonium salts and nitrites 
into nitrates ; (2) the altered ferment, which c inverts ammonium 
salts into nitrites, but fails to convert nitrites into nitrates ; (3) a 
surface or»aism which converts nitrites into nitrate^ 

On the Fluid Density of Certain Metals^ by Prof. W. Chandler 
Roberts, F R S , and T Wnghtion, C E — This ii an account 
of a continuation of experiments upon this subject, some of 
which were submitted to the Section at Swansea {;inde Nai ure, 
vol, xxii. p. 448) The authors also exhibited the oncos muter 
described in the Journal of the Iron and Steel Institute (u 1879, 
p. 418), by the aid of which these rciiuUb were obtained. The 
roUowiDg table contains the results obtiiued : — 


Bismuth 

9 82 

i5.fi 

10055 

Percenlnae uf changi 
in volume 
Decrease 2 3 

Copper 

88 

6217 

Increobc 

7 I 

Lend 

II 4 

. 1037 

f 1 

9 93 

Till 

7 5 

7-025 

If 

676 

Zinc 

7 2 

648 

II 

Il'IO 

Silver 

- 10 57 . 


>1 

11 2 

Iron 

6*95 

6 88 

If 

1*02 


On Molecular Attraction, by F D. Brown, B Sc — The author 
points out that, if we regird chemical alHnity as neutralised by 
the union of two element'., we are then unable to account for the 
reactDDB taking place between mdeculeh, and involving an in- 
teraction of the atoms co nposinj different molecules If, how- 
ever, the act of combination be regarded as producing 00 
change 111 the chemical forces, and it be supposed that the same 
attraction is exerted between any given pair of atoms without 
regard to the state of combination of one or both of the atoms, 
then a reasonable account can be given of chemical reactions, and 
the existence of molecular combinations docb not appear very 
remarkable Further, we are provided with a more or less 
effective cimlanation of the relative volatility of bubstonces. 
Reasoning from this point of view, and considering Ibe carbon 
compounds specially, the author concludca that lutermolecuUr 
attraction should be greater m an acid than in a corresponding 
alcohol , greater in an alcohjl of hi;{h molecular weight than m 
a homologne of which the molecule les> complex , greater in 
a pnmarv alcohol than m the secondary or tertiary isomertde , 
and finally, greater in a chlorinated compound than in the conre- 
■ponding suMtance containing hydrogen. If the volatility of a 
Bubitance be a measure of the forces of attraction between the 
molecules, then It must be admitted thit Ibe bo ling poinL:> of 
organic compounds show w itli some rci-ion tint the abive ex- 
pression repreaents the value oF intermolecular attraction. From 
tlufl point of view the study of the latent heat of many carbon 
compound! wrould materially aid us in the B:>lation of the pro 
blem of chemical affinity. 

On thi RAative Atomic Weights of Silver, Manganese, and 
Oxygm, Prof. Dewar, M.A., F.K.S., and A. Scott, B.A,, 
D.Sc. lue author! have determined the atomic weight of 
manganese, In relation to silver and oxygen, by a complete 
analy^ii of ailver permanganate. Taking the atomic weight of 
silver to be 108, that of oxygen to be 16, the following valneB 
have been obtained for the atomic weight of manganese, 55 51, 
54*04, 54*45 These numbers do not agree very well amongst 
themsafvefl, nor with the numbers obtained from the analysis of 
pure manganese peroxide, mode from manganese nitrate. By 
this latter method the lowing values were obtained, viz,, 
Mn = 53'^»nd5V3 

Note on the Phosphates of Lsme ani Ammonia, by J. Alfred 
Wanklya^When ammonia Is added to a -o'uble caldc phos- 
phate a precipitate Is obtained, which dissolvci on heating, 
forming a vi>eid soLation which solidifies on cooling The 
oluble salt formed the author regnids as having the compoiltlon 


P,OBCaO(NH4)jOH,0. The author confirms Morfit’s observa- 
tion, that bone earth dissolved in acid is repreclpitated by 
alkalies in the form of a hydrated tribisic phosphate ; a fact 
which he considers of great importance tn agriculture 

On the Separation of Hydrocarbon Oil from Fat Oiis, by A. H. 
Allen, F.C S — The author pointed out that the extensive jiro- 
duction of hydrocarbon oils and their cheapness had led to their 
being employed for the purpose of adulterating animal and 
vegetable oils Indications of their presence are afforded by 
the dcterminati m of the density of the oil, by the lowering of its 
flashing punt and boiling point, further by Us taste and the 
odour produced on heating An oil so adulterated is not com- 
pletely saponified, and the hydrocarbon oil may be removed 
from the product of oaponificati jn by extraction with ether. 
Fluorescence i-i also to some exteit a useful indicatun of the 
preseuce of such a mineral oil , the fluorescence of some mineral 
oils may, however, be destroyed by chemical means, and as some 
mineral oils are not fluorescent the absence of fluorescence in an 
oil does not therefore indicate the absence of a mineral oil. 

On Bowheit^s Nno Thc/mogrnph, by W Lant Carpenter, 
BA, B Sc,, F.C.S — Thi'i is an Inslniment foi recording cn a nge'. 
of temperature, which are measured by the action of heat upon a 
hollow circular metallic ring connected with a circular vessel, 
the whole being filled with fluid and hermebcnlly sealed. One 
end of the ring is fixed, the other is free to move, and mition 
IS magnified by a senes of levers, to the end of w liich is attached 
a recording pen Increments of heat cause increjienti of pressuie 
in the ring, w'hich moves at its free end. The instrument has 
hitherto been used for clinical purpoi>es only, but the aulhjr 
thinks it might wilh advantage be used m chemical and physical 
rose irchcs 

The Blowing Wells near Northallerton, by T Fni'ley, 
F R S E — The author gave an account of a senes of observa- 
tions on ihe&e wells, of which there are three in the neighbour- 
hood of Nurthallerton The gas issuing from the fi sures in 
these w elU has been analy^tcd, and is apparently nothing more 
than common air. 

On the New Metal Acitnium, by J L. Phipson. — The author 
sUlcd that he had been able to separate a new element froji the 
igment zinc-white. The oxide of the new' element ib ^aid to 
e slightly soluble m causlic soda, and is soluble in ammonia 
and ammoniacal salts Its colour 1- uninfluenced by cxpjbure to 
light. The ^ulphidc of attinium is described as a pale yellow 
canary-c doured substance , it is loboluble m ammonium sulphide, 
IS soluble m acetic acid, aud bccones darker on exposure to tbc 
air 

On some Vapour Dtusity Determinations, by Prof. Dewar, 
M.A., F R S , and A Scott, B A., B Sc. — The authin de- 
scribed the apparatus (bev employed for the determination of 
the vflponr-densitics at high temperatures, and the means 
adopted for examining the vapours to ascertain whether or not 
deco nposition hod taken place. The vapour densities the 
halogen compounds of several metils have been determined, and 
It In interesting to note that tbc author:! find, according to iti 
vapour-density, the molecular fonnula for ferrous chloride is 
FeCl. 

Sonu Remarks on Crystallogeny, by Prof J. P. Cooke 
(Harvard University, U.S A ), 

On a New Sydem of Bljw-pipe Analysis, by Lieut -Col. Rosa 
— The author dcsciibed his ay den of bl>w-pipe analysis, and 
exhib ted a compact form of blow-pip: a id rdh-r j'ec'^ss'iry 
apparatus for me when travelling. 

On Experiments with Manures on Barley Crops, Season 1 88 1, 
by Ivtson Macadam, F.C S — The auth )r gave a detailed 
account of bis expenments on two fields sown with barley In 
Apnl of this year. The previous rotation of crops was as 
followi ■ — in 1878 potatoes with ao tons of farmyard manure per 
acre, and 4 to 5 cwt. of dissolved manure; In 1879 wheat, no 
manure ; in 1880 turnips, ao tons per acre of town ashes and 
5 to 6 cwt of dissolved manure. The only difTcrence between 
the two fields wai that In one ca-e the tarulpi were carted away, 
whilst in the other they were eaten on the ground by sheep. 
From the time when the birley appeared to the time of cutting, 
determinations of tbe following points were made every week : 
(1) the weight of the plant; (a) Length of straw; (3) rale of 
itorage of saline matter by the plant; (4) amount of water, 
nitrogen (given as ammonia), organic and vegetal matter ; (5) 
the amount of the various sdlne ingredients present In the ash. 
Tbe resiUtB appear tu show that, in the ca e of ihe field where 
the turnips hod been eaten on the ground, th; barley crop grew 
more rapidly and was more henldiy than that on the other field. 
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SECTION C— Geology 

On the Laurtntian Beds of Vout^ial and of other Parts of Ire- 
land^ by Prof. Edward Hull, I L.X) , F.R S , &c.. Director of 
the Geolocical Survey of Ireland. — After a pcru'-al of the 
wntingfi or previcuii authors, and a penoual cTianuDaticjn made 
in the spring of 1881, in company with two of his colleacu&i of 
the Geological Survey, Mr. K. G. Symes, F G b., and Mr. S. 
B, Wilkiubon, the iiuthor had armed at the fuUowmg conclu- 
fionb ' — 1, lhat the Gncibso^e .^ericb of Donegal, sometimesi 
called 'Tonetal granite,*' ih unconfoiiTiably overlaid by the 
mctamorjhoMd quartiites 't-hi ts, and lin4ei)tuueii which Prof 
Horhness had *'hown to be the repic^entatives cf the Lower 
Silurian bedh of Scotland [Quarts fmrn. Geot Soc.f vol avii 
p 256). Ihis unconformity is es|LCin]ly noticeable lu the dis- 
trict of Lough Salt near Glen. 2 'lhat the Gneissu^c bcries is 
similar in character and identical in position and age with the 
“ Fundamental Gnriss" (Murchison) of parts of Suthcrland>-hnc 
and RoSB-'^hire, and is therefore, like the latter, presumably of 
Laurenlian age lhat the fnnnatioti is a metainorpho'^ed «^eries 
of sedimentary bed'-, has been show n by I'r Hnughton and Mr. 
K H. Scott, 3 lhat the noi th-w eslern boundary of the 
Donegal gnens is a large fault between the I ^urcjitinn gneiss 
and the nietamorpho’^cd Lower Silurian beds owing to which 
the older rocks have ] ecn elevated, and by dei udation have 
been cxpo'^cd at the surface. 4 lhat the Cainlman fom alion 
of Scotland IS not represented m Lonegal, and that the uncon- 
formity abve referrea to repre'^eiits a double hiatus, ard is uf the 
same character as that which occurs in Sutherland shire, in the 
dntnet of Fornaven and Ben Aikle, where the Lower Silurian 
beds rest directly on the Lauicnliau gneu-s 5. lhat lauieiitian 
recks may be recognised 111 other ports of Irelai d, as in the 
Slievc Gamph and Ox Mcuntoins of Mayo and Sligo, at Ptl- 
miillet, and in West Galway, norih of Galway Bay, wl ere the 
recks consist of red gneiss, honieblctde reck, and schisi, gc., 
similar (0 llio'c in Donegal, abo pos^bly 111 Co. Tyrone, as 
suggested liy Mr, Kitiahan. 

LaunnUan EoiKs in Itchndj by G H Kinahan, M R I A , 
&c,— Ihe writer hrst u eiitioiiCd that Camozoic and Mc'cucic 
recks only occuricd 111 the province of Dbter, while lu the rest 
uf the irini d there was a nearly conliiiuc us sequence of r.ilnozciic 
Tcckc, ])rovLd by the work of GrAfltlh, Juke'-, and Iheir ‘ul ordi- 
nBle>>, from the Ccal-Mea'Urcs down to the Cninbrian, PJc then 
pointed cut that a recent attemjjt had been made to try and dis- 
lurb their natural order, but that the new theory was stkly 
founded on aycrtions that would nut bear mveslignlion He 
proceeded to observe that the gcologi ts of the prt Cambrian 
school appeared Lu lay mure weight on lithological cvjdCi.cc than 
that to which it was entitled, and in continuation he gave the 
localities for the oldest rocks in Ireland, w ilh thcrca*on'< for and 
against the rocks being 1 aurcntian 'I he localities- ore Carngore^ 
or South-East ^'exfurd, while it was •>hown that a]ib< ugh the 
rocks were hlbulogically similar to the Laiirentian'-, )et they 
contained C ambnan fos«-ilr— (T a/ti'iij', South-East Alajo, St/go, 
and /fl/fiw^rocks that, from their lithological charactep, were 
raid to be Laurentian by Murchnon, who recanted his statement 
when Horkness showed lhat stratigrajifaically this was an im- 
poE^ibihiy. These recks occur on two zone*^, iho'e on the 
highest being now 'aid to be Laurenlian — £rrTJ, North IVfst 
A/aw — very old reck', about which nothing can be positively 
said, except that they are older than the a'iscciated mctainorphic 
rockF, also of uncertain age, Bonega/f Eondoftdn and 
Tyrone — the Laurentian age of some of ihetc, years ago, was 
tuggetled by lukc-, while now it is po'-ilivcly asserted, 1 ut solely 
on Iilhological ihaTncLer*- 1 he author pointed cut that, although 
lithologicdly very like I aurcntians they were more like Hu- 
ronUns, Logan's description of the latter 1 eing very suitable for 
those of Donegal He aho pointed out that it was unneccstgry 
to make vague asiertiom, oa the ■•tratigraphical position of the 
rocks ought to be easily worl ed cut, cither by starting from ihe 
Pomeroy fos><ihfercu<i rcck% or from the fos'ilifcrciix recks 
found m Donegal by Dr Kine \ 1 ut that, at the ^ame tin e, the 
work nust be n uch belter ana more correctly done than that in 
the neighbcurhocd of Pemercy, where the unoltered fosiilifercus 
beds are clat'ed with tho^c they lie on^ although the latter were 
extensively iretamorphoicd, contorted, upturned, and denuded, 
prior to ihe'fobsibrercus rocks being deposited on ihem. North- 
Mast Amtrim-roeM't, tupposed to be of (he tame age qb the elder 
rocks near Pomeroy {Upper Cambnam). 

On thi Oentrrenee of Granite in sttn about Twenty Aittes 
Sonih-WtU of Edd^sfanty by A. R, Hunt, M.A., F G.h.^lhe 


author described and exhibited a fragment of granite brought up 
by a Brixfaam trawler twenty miles 'outh west of the Fddystone. 
He believed it to have been turn off a mass of granite in situ, 
and pointed cut that in mineral composition it agreed w'lth the 
gneisses of the Ecldy^tunc Reef and of the Shovel Reef in 
rlymouth Sound — all these recks being cumpo'ed of nuca, 
quartz, and felspar, wilhcut hornblende or ‘ churl The author 
believed that the cccurrence of gneiss in ri}niculh Sciind with- 
out altering the adjacent Devonian locks was an indication that 
these Channel typical gneivic', and prol ably the lypital granitea 
too, were of pre-Devonian age, 

Jome Obsert attoffs on the Causes of Voicanxc Action^ by J. 
Freslwich, M.A., FR S , &c , Professor of Gtology inline 
University of Oxford — Ihe hyiothcsib generally accepted 
m lilts country as to the cru^e of volcanic rction is Lhat 
of the late Mr Poulctt bcrojic, who ccii'idered that '',the 
rise of lava in a volcanic vent is occasioned by the expan- 
sion of volumes of high-pres'ure steam, get eralcd in a mass 
of liquefied and heated matter within or beneath the erup- 
tive onhec," and that the exjuKion of the lava is cflTcclcd 
solely by high-] re^'ure '^leam generated at great depths, 
but at what dcjtlhs is not mentiuncd, ncr is it explained 
how the water is introduced, whether from the surface, or 
whether from water in ongiml combination VMih the basic 
mogma. The objections to this hyjothe'is arc— i That during 
the most powerful cxplo-ioii'*, / e , when the discharge of steam 
15 at its maximum, the escape of lava Fiecjuently at its minimum. 
2 lhat Streams of lava often flow with little dn engagement of 
stcnin, and are geneially greatest after the force if the first 
violent cxplo^icn is experded 3 That 11 is rot a n ere 1 oiling 
over, in whiih ca'-e, after the escape of the active agent— Ihe 
water— and the expulsicn of ‘uch portion of the obstructing 
irediuin, the lava, as became entangled with it, the remaining 
lava would ‘uhMde in the vent to a depth coirc'-] onding tor the 
quantity of lava ejected , 1 ut the level of the lav a, mhf is faribsu^ 
ren flin*- the 'aire during succe>«sivc eruption*- Of the important 
part plajed by water in volcanic eiuplicns there can be no 
dcul t, 1 ut iiislcrd of considering U as the prm ary, the author 
view's it as 'cci'iidniy can've in volcanic eiupliun*- All 
agiec in describing ci dinary volcanic erupl’ons as generally 
acce mnaiiicd or pieccdcd by 'hocks or enithqual es of a minor or 
local cnaracter, to which iiccccd faroxy'^mal explovicnc, dunne 
which vast quantities of 'tone', 'corisc, and a'hc*-, logcthcr with 
vcluucs cf 'team, arc projected fioni Ihc crater. The fir&t 
paroxysms art the m'tosl violent, and they gradually deerra'e and 
then ccasc altogether 7 he flow of lava, on the other hard,, w hich 
comm.ences ‘•uoner or later after the fir't explo'Kn', is continued 
and jirolongcd indtj endenll) Uhiu atcly the vi Icai^o returns 
to a state of rcro'c, wliith may la't a few n rmih^ or n any 3’ear‘!. 
Adopting the tiieory of an original ignei 1 uclcu', the author 
coii.'idei5 a certain fluid ily of the fern cr, and mobility of the 
latter, The one and the other fee Lily reprcf cut cordihons of 
which the phenen cna of the rocks afford clearei ai d ' monger 
evidence as wc go hack in geological time Alilu ugh ihcrmo- 
metrical experiircnt', of the ncces ary accuracy and length of 
time, arc yet wanting, it has 1 cen estimaUd that a 'miall quantity 
of central htat 'till ritiches the *iirface ard is lo't by radiation 
into space, and the escape cf l.quid Inv.a aid 'team from vol- 
caiicc', and of hot ‘pi mgs from the*c aid ether 'rurce®, rust 
bring, m however 'mall a oumility, a certain increment of heat 
from the interior la the 'urface, where il is Lost. This should 
lend to a certain contraction at depth', ai d of rcadju'tn ent of 
the external eiU't, in comcqucrce of which the fu'cd ma^es of 
the interior w lU from lime to tin e tend to I e forced ( utw ard", 
whenever leivioii became sufficient to cvercome rc'isUncc. 
In this the author agrees with many other gcolrgists The 
fuithcr hypothesis respecting voUanic action, he now 'uggests, he 
has been n'nmly led to form by his re-^earches on undergreued 
w ater*'. A portion of the ram falling on the ‘ urface not only of 
pcnncable and fis*urcd 'cdiireiitary simta, lut abo of figured 
aird creviced crystalline and other reck', pof'es below greund, 
and lb there transmitted as far down as the pern cal Ic recks ran^e, 
or as the fis‘ures m the locks cxtei^d, unless 'ome counteracting 
causes intervene. Tho*e rau<es are the occurrerce of imper- 
meable recks, fault', and heat The former two are exceptional, 
the latter constant Tbr increase of temperature with depth 
being Fahr. for everv 50 to Co feel, ine Iwiling point of 
water would be reached at a depth of abcut 10, coo feet, lut 
owing to the presfnre of the 'ujeriDcumbcnt reck', it has been 
eatimoted that water will retain lU liquidity and continue' to 
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arcnlate- freely to far gveater depthi. UnfortunalelTf vny Uttle 
lb knoim of the iLubatrafea of Taleaooeb. £tna ancl Hecb ap- 

¥ ueiitly stand 00 pa-meoble Tertiary <4trataj VesnTivs on 
tertiary and Cretaoeoiu btroto, while m South Ameri^'a some 
of the TDleanocs are seaiiuiigly situated amongst palsozoic and 
cfTstnlline rocke Uuder ordiDAry cfrcuni'ilonces all the per- 
mesble strata and all fissured rocks bceomc charged with water 
^to the level of the lowest ^mt of escape on the surface, or 
if there bhould be an escape in the sca-bed, then to that level, 
^/mj a difference caused by fnctiun Ibc extreme porohifcy of 
lavas IS well known. All the water falling on the surface of 
liltna and Vehuvras (except where the rookh arc dccomixised and 
a bUiface soil formed) disap^ws at once, passing into the 
finum and cavities formed by the contraction of (he lava in 
eoding. Not only ore the«c fi'.hures filled, but the water lodgeb 
iir the mani duct itself, and occasionally rises to a height to hll 
the crater. Beneath the mass of fragmentary and cavemou-. 
volcanic materials foLiinng the volcano, lies the original com- 
pact mssfi of sedimentary strata, &c Owing to the fortunate 
cirouimtance of an Artesian well having been sunk at Naples, 
we know the underlying sedimentary strata llicrc to consist of 
■kermlHig strata of marl, sand-*, and sandstones, some watcr- 
beanng, others impermeable. The watei from the loNvcst spnng 
reached m thi'i boring rose at first 8 feet above the surface, and 
81 feet above the sea level, Where the blrata crop out 111 the 
sea-bed, the hame jirusburo of the column of inland water forces 
the Fresh water outward so as to form a freshwater spring in 
the wa, Oil at S]>ezzia and elsewhere on the Meili<erraiiean coast It 
14 this fundamental hydrostatic principle whicli keepa wells in 
ifllnids, and 111 shores adjacent to the sea, free from i^alt nater, ns 
in the Isle of Tliaiiel Where, however, the heid of inland u.aters 
If vimll or impeded, sea-water will enter the permeable strata, and 
oMsil the springs, as in the case of the Lower Tertiary sands at 
Ostend, and the Lowei Greenland at Cainia and m the Somme, in 
which latter depart ment the uiidergrnund s|inng was found affected 
to a distance or about one mile From the ea, hut pure at a distance 
of nine miles Further, if where the head of inland water is 
bufficient to force biek the hca- water under ordinary cojubtioiis, 
those oniinnry conditions are dr.tnrbed by pumping to an extent 
that lowers the line of watei -level to beliw that of the sea level, 
then the isca-water will flow inuards until an cqudihnum is csla- 
Mished The fl 3w of water undei a volcanic inuuutain may be 
riso mfliienecd by the qiioquavcrsal dip, vWncIi thcic is some 
evidcnoc that the underlying stiata there take, owing probably to 
the removal uf matter from l^elow, and the weight of the niuun- 
toui If we are to asi>u<nc that the volcanic a liOs and tufas below 
Naples ore suhaerial, the original land urface has ^unU not Icss 
than 665 feet, and a dip of the underlying stiat.i from the ^1- 
ward^ as well as from inland, ha^ in all probability been caused 
Unn Artesian well vi carried to the depth of 1524 feet, and passed 
through three water-bearing bed-,— one in the volcanic abhe*-, the 
second in the sub-Apennme bed', and the thiixlm the Cretaceouii 
strata at the bottom No eruption of lava can ihcn take place 
without coming in contact with these underground waters The 
first to he affected will be the water in the cavities of the moun- 
tain m and around the crater As the pre-»bure of the a^eending 
cohinui of lava splits the crust formed suhnequeully to the pre- 
ceding eruption, the water hnd^ its way to the heated suiface, 
and leodn to explosions more ql less violent When the fluid 
lava breaks more cimpictdy through the old crust, and the 
mountain is flisured by the force and pressure of the ascending 
columiv the whole Ixidy of water stored m the mountain succes- 
sively TOwa in npoB the heated lava, and is at once flushed off 
uito stoom. Then take place those more violent detonations and 
cjtplosion4^1ia.e deluges of rain arising from the condensed 
attain — witk which the great tniptiunR usually commence. In 
eouclvsioii^ the author conceives tnat the first cause of volcnnK 
■ctkm II the welLng up of the lava in consequence of pressure 
due idwht contractioa of a portLon of the earth'b cni-it 
Secondly, Uic fluid lava coming into contact with water stored in 
the crevicea of the masses of lava and' a^has forming the volcano, 
tho water u at once flushed into steam, giving rise to powerful 
detonation! and explomonx. Thirdly foUows an influx of water 
from the anderlying sednnentatr or other strata lying at greater 
depths into the ducN of the volcano ; and, lastly, aa these fcub- 
tcrrancani b idles of water are thus converted into bte&m and 
expelled, the exhair ted strata then serve as a channel to an influx 
of Bsa-watir mti the volcano. A point is finally reached when, 
owing to the cessation of the powerful shocks ai^ vibrations, and 
the eaecBive drainage of the strata, the flow of the Uva la c^bed 


quietly, and j>o contmiufl nntil oaother eqoilibnum L cstabluihed 
and the lava ceases to eticape, 

Tk€ CoHntchan ktwem thu IfUrmaon ^ V^lcanu Aciwon^ by 
Prof. W. J. SoUai, M A,— in a volcouie eruption there ai» 
eofiGcrned £r^ the elevation of the lava column la the xiul 
pipe of the volcaao, ud next the cxplof^ion by which the lava 
Ls ejected into the air. The author aitempb to find a zvru oimi 
for tJie latter. Sorb/s rtscarches on included cavitacb prove 
that steam at a high tern. ion mu-tt have been everywhere presmit 
throughont plutomc rocks when the<;e were in a state of futnn^ 
and the presence of sbeain m ejected lava Is well known. Ha 
consider-! it probahln that the axul pine of a volcano is occupvd 
by fu-^ed rocks permeated by steam, wnich is probably m a liquid 
state, and the tension of which will depend on the hydrostatic 
pro-! ure due to the lava cclu <1111 above it Any i-udden diminution 
of this pres ure will tend to a urlden expansion of the iteani, 
and terd to produce a volcanic eKplD:sion The mere elevation 
of the lava m the volcauic pipe cannot directly produce a 
dimuiulion of pressure, though bji overflow at the surface of the 
giuund would, but this infers that the overflow of lava should pre- 
cede an eruplion, which is not the ca-ic ; hence the author con- 
cludes that an overflow of iavia from the sides of the pipe and 
othei places uiulcrground, and the pressure on the lava cilojnn 
beuig reduced beneath the point of overflow, an eruption folio W" 
Thc ascendant prWiMira of intruded skeeta and dykes of igneous 
rock known to occur beneath volcanic cones thui m close 

connection with the producti m of Tolcaiiic ex|do-iions, 

A of $ke Shel^vn if Atc/uropteryx^ tvUA tomi 

Remniks on Difffrences ktween the lierhn and Imdon Spen- 
mens — Pmf. if G. Seeley, F K S , traced the fornu, of the 
bone-s from a nhotogmph, and arranged the skeleton so as to 
leprc eiit a birtl which stood about ten inches high 'Fhc head 
has a post-occipital process m the cormorants , the neck u curved 
forw ard , the tail reached ahnoit to the ground , and the limbs 
ucre exactly as in lords 

On Simosaurns pitsiHus (Fraas), a Sitef %u the Evolutfon of 
the Pie^to^auua — Pruf II G Seeley gave a detailed dc^nption 
of the skeleton of Snnosaurus receutir di*-covered in the Trias 
neu Stuttgart, and bnefly noticed aad figured by Dr. O car 
Friia" He then drew sj^ecial attention to the difference from 
Ple-!iosauru-, especially in the form of tlic pectoral arch and in 
the characters of the fore and hind limbs, The hind limb was 
discussed, to show how it might a-iunin like character with the 
'ore limb Prof, Seeley concluded that the Pie»iowiuni4 were 
originally land luumal , and that their ancestors and oilinitm 
must be sought la SiinOiauius, Nottroinirus, ud allied types cl 
amphtbiouA Triassic reptiles. 

Injinenieof Barometrtc Pressure on the Discharge of Wkia 
from Springs, by BaJdwm Latham, M.Ire-t C,E — TJie author of 
tins paper mentioned that it waj»allqged, by some of thelong-enta- 
blished millers on the clmlk stream*-, that they were idile to 
foretell the appearance of rainfall from a seniible increase in the 
volume of water flowing d iwn the stream before the period of 
rainfall He had, therefore, undertaken a series of obbervatioas 
to mvesbgate the phenomena, and he found, m tNettiiig up gauges 
m the Bourne flow in the Caterham Valley, near Croydon, in the 
spring of ihL year (iSSi), and selecting periodi 1^1lcn there was 
no rain to vibate the reinlts, that whenever there wax a nepid 
fail in the baromeier, there was a corresponding mcrcoise in the 
volume of water flowing, and with a nse of the barometer, there 
was a diminution m the flow. The gaugmgs of deep wells also 
confirmed these ob«-ervntKnis , for where there was a litrgc 
amount of water held by capillarity in the strata above the water- 
line, at that penod of Che year when the wells became sensitive 
and the flow from the strata was Uaggi>h, that a fall in the 
barometer coincided with a nse in the water-lmc, ud that nndor 
conditions of high faorotnetne presiure the water-line wn 
lowered. Fercolatmg gauges also gave simdar evidence, for 
after percolation had ceased ud the filter wm apiwently dry, a 
rapid fall of the barometer occurring, a small quantity of water 
passed from the pereolaiing gauge; The conciusion amved at 
was, that atniospberie pressure exercua u marked influence upon 
the escape of water from springs, 

Oh Evapjrmtion and Exendneiiy as Cafoftprs tm tht Cmurr of 
ChcuU Epoch, by tbe Rev. E. Hill, M. A. 

On some Patnis in the MrrphoUgy of ike Rkabdopkowa, by }olm 
HopkiniDD, — The autbor, after reviewing the chBractecwUci of 
the group, concludes from his nivesli Tatlon into tbe morphology 
ef chLi group that they an the FaleQ..o c rcpraiauLatlrof- of Ihe 
necent Rydroide. 
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The Glactal D^sUi of Wtit Cnmder/anJ, by J. D. Kendall, 
C £ , F G S. — The extent, form, and inner nature of these 
depo^iti U Arxt described , a number of new ind important 
facts being brouj^bt furvrard on ibe distributun of boulders both 
la the bon'der cUys and in other glacial deixi^ikH The conclu- 
MOns arrived at frum the faetj are (1) that the boulder-clays 
Hero formctl in the sea, ]iartJr l)y glacier action and partly by 
icebergs The occurrence of boulders from distant localities, 
Aften in very dilTerent direcLlom, in a matrix (lartakiug uf the 
character of the underlying rocks, is explained ip an entirely 
new way. 2 That the middle sands and gravels are Che result 
of marine and river action combined. 3, That the mounds of 
>andH and gra\eK occurring in the mouths of valleys weie accu- 
mulated by floating ice From pre-cxi ding deposit*! A somewhat 
ncTvel explanation 19 given of the occurrence of boulders on 
higher levels than ihe rocks from which they were derived. 

Oh *' by J K Pa' yiis, M.A., Geological Survey of 
England and Wale^. — The word "flot" is a miner’s term for 
ore lying between the bed^, or at ceitain definite hmizons m the 
strata In text bool s flots arc generally called "flats" or 
"flattings '■ They are of two kinds (l) tho'^c conneclcd with 
"cross-veins", (2) those connected with courses of dun lime- 
stone hir^tly, cross-veins aic veins (generally mere spar veins 
on (jreenhow tlill) which ciuas and intersect or shift the metal 
vein9, but which often hear 01 e at their inter-ection with the 
metal veins Wlicie thcie cross-veins cut the flot pl.ines, ore is 
found. Secondly, similarly with courses of dun limestone Pun 
limestone, so-called from its cohiui, is a dolnmitised form of 
ordinary limestone The dun lime occurs in beds or irregular 
masses, or more frequently in dyke-like courses, running north- 
north \vesl and ioiith-soulh east Tlic-e courses are often 
‘leveral yards or even fatliguis wide, and where the dun course 
croRses the flol plane ore i-» developed along the joints lictucen 
the dun and the white limestones, Oie la not found along the 
flot plane except at lU inteiacetion with the cross-vein'i oi with 
the courses of dun limestone 

On the Loi\}er Cambnan 0/ A h^/c sea, by J McK, llurhea, 
Woodwaid’an Professor, Lamhndge. — In Lins paper the author 
gives the results of fuither examination of the bn emetit beds of 
the Cambrian, which he has now traced all along the noith west 
flank of the Ari.hKan axis uf T.lanfaelog The sc([ucncc he 
found aJmo t m^'anably was m ascending ordei '-“(A) (Quartz 
conglomerate passing up into (H) grit, which 111 turn becomes 
finer, and pas'-cd into (C) sandstoiiLS weathering blown, which 
got split up in their upper ^lart by thin slibby shales , (D) black 
shales with subordinate beds uf Mack (D 2) breccia, and occa- 
ihmlly sauLUtutic m the lowei part 

Oh the Gnarled Serhes of Amlotk and Holyhead m Anelesta, 
^ ' 1 '. McK Hughes, i| Wood wardian Professor, Camlirirlge, — 
The author ulTcrs the results of hi^ inquiries mto the age of 
certain schists which form the main mass of the rocks uf northern 
and Western Anglcsca, leaving for the present the eon'^idcratiou 
of the masses of somewhat similar rock which occur south of the 
Llanfaelc^ gncHsic axis in the central and south-east part of the 
island. The author Ijelieves these felspathic gnarled rocl s iriU^t 
be either the marine (xpiivalcnU of the Bala volcmic s»erie«, or 
the result of n later (probably Sihiruin) denudation of tho4e 
bods As Lower May Hill (« Birkhill) fonsiLs only occur in 
the slates immediately Eoath of the area in question, the latter 
su^osition is the only one teimble in the present slate of the 
esndence. 

Notes on the Subsuiences ahtroe the Fiennian Limestone between 
Hartlepool and Ri^n, by A G. Cameron, Geological Survt y of 
England and Wales — lo this paper attention is drawn to the 
numerous forms of shimkages of the land surface, often extend- 
ing to eonsiderable d, pthi into the rocks beneath, observable 
ow the top of the Pernian rocks betwixt Hartlepool and 
Ripon As a general explanation of their origin; it is suggested 
that where the underground water, flowing over the iimeKtonc 
nirfaec, reaches the margin of the sandstone, it receives a cheek 
whereby it accumulates, forming a chain of dams or pools along 
the line of junction of these rodu. As denudarion pmceeda, 
Mlows form above, until ultimately the phenomena of the pits 
ippear This being so, " the wwIttiT bubbliitg and rrofhmg all 
aver" 11 explamed withonl oalling m the old of nver-action. 
Allusion Is mode to the Home Form Collleiy accident at Hanul- 
N.B.. in February, rflyy, tfarongh 1 rabsidonce in the 
fimdly ^ovium of the Clyde ; also to the recent lubsidoMei 
d Blackiieath, near London, and to ihe eitennve caveMii is the 
tonatitedistnctsofruniew. 


The Great Plam ^ Northern /ndta not an old StaOrBasyi^ by 
W, T BUnforfl, F.R.S — The Jiutbur de cnbed the diStnbuUen 
of land in the Indian Peninsula and the intervention of a vnst 
plain traversed by the Inlui, Gange*:, and Brahmaputra. Thji 
plain htti constantly been conhulcred, boiii by gc^ogicai and 
lithological wi Iters us ihe basin of a great sea , bm on examinhig 
the evidence, there doc:^ n it appear to be a single hint in favour 
of the •sea having at any geol igicaL [icn id occupied the Gangetic 
or eastern position of the plain The tract iv cvidenlLy an area 
of depression filled up to above sea-level, through a long period 
uf geu logical range of time. 

The Gold- Fit Ids and ihe Quartz Outcrops of Southern JndtOj 
by William King, Depuly buperinLendent (for Madras), Geo- 
logical hurvey of India. — Ihe paper is a risum^ of the know- 
ledge ascerlaincd through the authors original '•urvey of 
the Waindd gold-field in 1874 and by the later hurveys 
and cxamiiialions < f others , als^ in his examuiaLuin of the 
TravanDire and other areas m the b^ginniiig of Llic year. 
The geographical distribution of ihe gold areas is briefly treated 
nf as being at Manyapet, on the Godavan River,, near rCirnbol, 
in the South Mahratla c<)antry, near Kolar m Mysore, at Salem, 
in part of the Travancorc State, and 111 the Nilgin and Malnlior 
coiintiy , and the-« aie 1 educed to the more important fields of 
MaUbir (Including ^Vnlndd, and the Nilgin-.) and Mysore. The 
reefsi of Waindd aie develunei to a remarkable extent over a 
very large area of country , I'ut their goUl-beann^y quality u only 
dis| laced over a portion uf this, chiefly in ihe south coat of 
Waindd am] 111 the adjacent lo v c nintry of Malabar, in a gene- 
rally ea**t and west belt, the reefs (lut’^iclc nf ifii-^ being fewer and 
only very locally aiiriferou.^ The "leaders'* or oflshonts of 
the reefs in this belt are strongly and numerously developed, and 
they and the " ca>nng " are riLh n gold, The author expects 
the guld-yicld to be seven pennyweights to the ton. He does 
not think that a paying return can be obtained on leu than three 
pennyweights of gold Lo the t m 

Geology of the Island of Cyprus^ by R Riis<^cll, C.E — The 
author e'e cnbed the physical fealure^ of Che island os consu-ting 
of two great mountain chains, the axes of which are mainly 
parallel to each oilier, distinct from each other in ^tincture and 
in physical matter llie southern range, rounded in outline, 
rises lo 6340 feet , the northern range ii^es up from hummocky 
giound, on both sides, as it were, m one great contmuoiu walL- 
Iike clifF, 'ihe central area con-isbt of flat-lopped wreg lar hills 
rising abruptly from the low ground, and th^eforc show mere 
proimnenlly than they would otherwiae Ihe rockn which 
occui may be classified as follows — 

f Blown sand. 

I Alluvium (vent). 

Post- Kavara (solidified surface). 

Tertiary, 'j Raised bcatli 

Sand aad gravel (old river depodt-*^ 

[ Calcaieuus tuff and travcr'iiie. 

T..,., 

( Miocene Idalian bed" 

/ Upper Cretacenus, Kudhq!:. 

^ \ Jurassic . Muimt llilanon limestone. 

Igueou^ rocks. 

The loot upheaval of the laland took place in t conparaLivcly 
recent period, and wa(» not more than Eftecn or twvnty feet lu 
vertical height. 

On some Seetnnu in the Lower Pa/aanne Pochs of iho Crauen 
Lhsirid^ byj E. Miirr, B.A , F.G.S. — The author allowed by 
means oL a thin hrnd containing Phmeops ek^au^^ Bocck oad 
Sirs, that a lencs of bedii oowiiting of pale green iihalei, aadcr- 
lain by block shales, pacing brlow into a conglomernte whkh 
rested unconformahly upon the Bala beds (the whole expooed rn 
Austlsich Beck, near Settle), were the eouIimlGida of the Stock- 
dale shalas of the Lake Dutnet, and or the May Hill beds of 
(be Continent. The beds are lithoJngicallj umJar to tho<^e of 
the I ake District, and, like them, an ivmoaDted by bine flogs 
containing Motwgraptus prtodon and M voMertnms. 

Life in Irish and other Lamreniiem Roeks^ by C. Moor^ F.G^S^ 
— I'he author dnwattmtion to certain forni fannd by a mkro- 
acoplc cioA (nation of Bpedmens of certain Lanioitian and other 
Palcoeoic linntoae piepond by lvituraiion» loledaii in ocidi 
and waafaing, Thesi fdorai wen dearLr tbaeicf o^ianic itnic* 
twefi, iomc Bpparcadj heln and other fetohs berbe.. The 
author ranildcr^ Ihxt hr had tuUim nr«#HinfinnQ to ahmlnito 
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■oorcea of eirorp throiieh idmixtnre of foreira miterials, and ht 
wu led 10 think ihat the orKaiuBiiu bclonm to the rocka 

The SH^ect-mai/tr of Giolo^ and i/j Classification — Prof. Yf, 
J, SoUu, M. A., stated his object waa to remove certain prevailing 
muconcepCions oa to the aim and scope of geology. The acc^ted 
definition of geoloCT as "the history of the earth's cnibt and the 
fossils it contains/” was considered to be both too wide and too 
narrow , the former since it includes palsontolo^i which, so far 
05 it IS a study of forms of life, belongs to biology , and too 
narrow, since the science of the whole, necessarily embraces 
much more than a study of its cnist Geology 18 one of the group 
of concrete sciences which include astronomy, geology, and 
biology. The scope of geology, or the science of Ine earth, is so 
wide, that a fresh classifTcation of its subject-matter is requured, 
and the author proposes Morpholorical Geology — embracing 
geography, petrology, lithology, and mineralogy corresponding 
to anatomy and histology in biology; minerals, rocks, rock 
mosses, constituting the earth's crust as cclU, tissue^-, organs 
coiLstituting living organisnis, while paJxontology is a study of 
bucces.sive morphological states, corresponding to embryology 
or development. Physiological Geology ^ considering the move- 
ment of the earth as a whole, and of all activities produced 
upon it, by extrinsic and intrinsic forces, acting singly or m 
combination ; it rightly includes meteorology, hydro-geology, as 
well as the physiology of the earth’s crust Distnbutionat Geo~ 
logy seeks to aetermine the dialribuiion of the earth m time and 
space, and Otiological Geology corresponds roughly to what is 
known as cosmogony. 

Exploration a fissure in the Afountain Limestone at Paygi/l, 
by James W Davis, F.G S — Attention was first called to this 
fiwre by Mr. Tiddemon about eight years ago It occurs in a 
quarry in Lothersdale, about five miles from Skipton. The 
mouth of the cavern ls blocked with glacial drift , under this 
occurs a finely laminated clay, beneath w hich la a brown sandy 
day with wcll-vtom boulders The fissure, when excavated, 
proved to be forty feet in length, horizontal, uith a second 
branch, both of which are abraded and smoothened by the 
action of runmng water Contains bones of Elepkas, teeth of 
Hippopotamus^ Rhinoceros leptorhinus, remains of the roe- 
buck and hysna, and one or two teeth of Lion, and a single 
tooth of bear. 

On the Zoological PosiHon cf the Genus Pefalo-rkynchus, Ag., a 
Fossil Fish from the Mountain Limestone^ by J W Davia ^The 
species described resemble genera fanaesa^ Munst , and with it 
appear to occupy an intermediate po ition between the genera 
Myhobatis and Cestraciontes. 

On Diodontopsodus^ Davis, a New Genus of Fossil Pishes from 
the Mountain Limestone at Richmond m Yoikshire^ by James 
W, Davis, F.G.S. — These teeth resemble those of the modern 
fish Diodon. 

Prtliminaiy Remarks on the Microscope Structure of Coal 
from East Scotland and South IVaies, by Prof. Williamson, 
F R.S , Owens College. — This subject will not be worked 
out until ten year«, but he desenbed layers of vascular tls^ue 
which can be separated kijer by li^cr, while in other casc'i 
the charcoal layer on the surface of the coal and the organic 
structure is not capable of Bcparalion, and he stated that 
charcoal contains a tabular structure, like tissues of ordinary 
bark. The association of tissues resembles that of Cycadian 
plants , and referred to the genus Cordaites having been 
proved to belong to this group by M. Renault , the autnor has 
made nearly a thousand dUtluct observations on the structure of 
coal. Separates ordinary coal with large quantities of mineral 
charcoal, with mocrospores of Lcpidendroid plants filled up with 
myriads of microsporei which were certainly not floated to the 
spots, from the faroffine coals which do not contain these large 
macrospores. He divides coals into " IiO-sporous ” coals and 
'* Heteroiporons " coals ; both abound in Cordaites t which form 
the mmeru charcoal. 

On an Iniematiomai Scale of Colours for Geological Maps^ by 
W. Topley, Geological Survey of EngUqd. — The author de- 
bcrihed the objects of the Intenutional Geological Confess 
which IS to meet at Bolonia this month. Three mom subjects 
are there to be discussed, (a) colours and signs for geological 
maps, (^) nomenclature of rocks and formations, (r) nomen- 
clature or species, Tbis paper is concerued only with the first 
of these queshoiis, and especially with the resolutions passed by 
the English Map Committee, of wluch Prof. Ramsay is pre- 
sident, aLd the author seoretoiy. At pre&ent all countries and 
many ma^maken in each country have diflerent systems of 


colouring maps, and it is necessary carefully to study the index, 
or Ecale of colours Ui^ed, before the map can be at all understood. 
The Congress proposes to frame some scheme of colounng which 
can be Used and readily understood by all nations. It may not 
be possible, at least for same tune to come, to obtam any altera- 
tion in national surveys in progress But it is to be hoped that 
m new small- <^cale maps the scheme to be decided on will be 
adopted. One im\)oTtant point which the Congress proposes is 
the preparation and publication of a general map or atlas of 
Europe, compiled under the authority of the Congress, from 
the various national <^urveys and the vork, of independent 
observers Ihe scheme of colouring profo cd la one based 
on the order of colours m the solar spectrum, violet denoting 
the older rocks. Bright reds are reserved for igneous rocka ; 
meUmorphic rocks uill be shown by dark bands of colour 
over the colour denoting the age; to these will be added 
bands of colour showing the period at which metamorphism 
has taken place, when such fact is clearly establihhed ■ thus, 
Silurian rocks metamorphosed in Cretacecus time would be 
shown by violet striped with altcmale lines of dark violet and 
green. The sub-divisions of a formation will be shown by shades 
of the body colour, the darkest shade denoting the oldest lub- 
diVLMon, The lett r denoting the formation will be the capital 
initial letter of the name of the formation ; wiih very small 
arrangements one system of lettering can be made to apply to all 
counlnes It has been found impossible to adhere strictly to the 
order of colours of the spcctium, and an interjx^ULion has been 
made of I rowns and gr^s for the •■erics of beds between the 
Silurian and the Lia^. Examples of ma^a and tables of strata 
coloured according to the plan adopted were rxhibitcd, as were 
abo a senes of Indexes of Colours issued at various dates by the 
Geological Survey, commencing with one in MS, by Sir H, dc 
la ££che in the year 1832. The author aho drew attention to a 
proposal made by Mr J VV Salter before this Association in 
1847, and pgain at the International Exhibition m 1862, to 
colour geological maps in the order of colours of the •-olar spec- 
trum. The plan recommended by the Engll'^h^comm^tlce differs 
considerably in detail From that of Mr, Saflcr. 

On the Rhiitics of Notts^ by E. Wilson, F.G.S — The author 
gave a vummiinsed account of the Rhsctic senes in Nultingham- 
shire The Khetic sections of this district already known to 
geologists comprise those at Gainsboro', Newark, and Elton. 
The author described several additional new sectioni in the 
Rhsctics of the county^ viz. at Cetbam and Kilvington betw ecn 
Newark and Bottesfonl , at Barnbtone, between Bingham and 
Stahern , the boring for coal at Owthorpe, near Colston BiSbclt; 
and the section at Stanton-on-thc-Wolds, between Nottingham 
and Melton Mowbray. A l^t of the Rhxtic fossils of Notts 
was mven, and the presence of bonc-beds noticed. The author 
could not agree with certain geologists that the green marls 
which arc found beneath tbe Taper shales in Notts (nor probably 
also the "Tea green marls" of the West of England) belong to 
the Rh a. tic series, but took them to be Upper Keu per marl”, 
once red in colour, which had become discoloured by some de- 
oxidising agent, probably carbonic aad evolved dnnng the 
decomposition of the organic matters of the fossils of the Paper 
shales. For, in lithological character the green marls mttd 
with underlying beds in Hie Keuper, but differed markedly from 
the overlying Rhaelics j then there was every appearance of a 
passage betwern the green marls and the underlying red and 
green marls of the Keuper ; and, lastly, the green marls, hka 
the rest of the Keuper marls, were practically unfossilifarou*, 
while with the commencement of ihe Paper •■hales we get the 
remains of an abundant and distinctly manue fauna, in part 
LiaiiSic. 

Notes on the Cheshire Salt- Fields by C. E. De Ranee, F.G.S., 
of H.M.'s Geological Survey. — The author described the bnne- 
springi of ihe Keuper marls in Cheriiirc and port of Shropshire 
u having been derived from rainfall absorbed at the line of the 
original outcrop of the beds of thick rcck-ralt, which is repre- 
seated by a porous bed, These waters flow out by pressure in 
varioui natural springs, and are bored into by the wells or aitc- 
nan 1 hafts of the tnne-pumpers. The natural solution of the 
rock-salt has caused the characteristic subsidences that occur In 
the district. North wich inbsidences, however, have been chiefly 
caused by bad mming. 

On the Strata botueen the Chillesfird Beds and the Lower Boulder 
Clav. " The Mundesley and Westldon Beds^^* by J, Preit- 
wich, M.A,, F.R.S,, Professor of Geology in the Univcnity of 
Oxford.— The beds between the Chillcsford Clay and the Lover 
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Boulder CUj preBcnt such a aeneH Itii exhibition on the coast 
of Norfolk, although very limited, id accompanied by s|^cial 
paLeontological features that have caused it to bj divided into 
the number of local bed', which have been described by Trim- 
mer, G^een, Gunn, \Vo>d, a^d Harmer, the author, Reid, Dlake, 
and others, It includes the ** Laminated CUys^' of Gunn, the 
“Bure Valley CrxT ” of Searlca-Wood, the " Westleton Shingle” 
of the author, and the " Koollet-bcd" and "Norwich Senes” 
of Blake Without reverting at present to the exact correlation 
of the several beds in the Norfolk area, res|)ecLing which there 
IS still some difference of opinion, the author su^rgC'its that they 
should be included under a general term founded on the localities 
where, on the one hand, their vaned pilmintological characters 
are exhibited, and on ihe other where their peculiar petrological 
characters are well marked — characters which the author pro- 
poie* to sho V, ill another paper, have a very wide range, and 
serve to mark an important geological horizon in some interest- 
ing questions of local physical geology The Mundesicy beds 
were described by the author in i860, arid consist of alternating 
beds of clay, sands, and shingle, some containing freshwater 
and others marine mollusca, with a forest growth and mamma- 
lian remains at their base; and agan in 1871, including them 
In hiB Wesilelon group (No 5 in the author's sections), which 
he showed to consist entirely of great nia'ises of well-rounded 
shingle, uith intercalated scams containing traces only of marine 
shell. Seeing the inconveniciice of attaching the some term to 
the two very distinct series of bed'., and that it may conflict with 
other local terms, the author now prop )sev, to group Ihi'. series 
under the term of *' The Mundesicy and Westleton Beds,” in- 
dicative of their slratigraphical position 111 Norfolk, and of 
characters in Suffolk which serve to trace them in their range 
westward and inlind to considerable distances beyond the Crag 
area, to which alone these beds have hitherto been restricted. 
At the same time iL miy be convenient, for brevity, to use one 
term only in speaking of typical cases. 

On the Up^ Ba^shot Snnds of Hotdwtll Cliffy Hampshire^ by 
E. B. Tawney, M A , F G S. — The deacnpLions «if f irmer writera 
having been cited, it was f mnd thit there were two mam views 
regarding the ailinities of these sands, which occur in the cliff 
between Long Mead End and Beacon Uunny The view foroiu- 
lated by thcdiatincuished foreign geologists, D'Archiac, Dummt, 
Prof. Hebert, and Prof C Mayer, Is that they are parallel to 
the upper sands of the Beauchamp (= Barton) period, and 
allied, therefore, to the marine Barton bcd>, This view is much 
the same as that of E, Forbes, and the Geological Survey, who 
called them the Upper Bagshot Sand'^, Latterly Prof Judd has 
sought to revive the term Headon-llill Sands for them, pre- 
Buming them to be mist nearly connected with the Ileodon 
seneij and extending the bounds of that senes to receive them. 
The author now gives a list of twenty-eight species obtained 
from the bed at Long Mead End , of these 55 per cent, are 
common to the sand and the Barton beds, but do nut occur In 
the Headon senes ; while only 21 4 per cent, are common to the 
sand and Headon senes, but do not occur in Barton beds. It is 
shown that this sand belongs to the rnne of Ceritheum pleuroio- 
mtndejf Lam , and is exactly parallel to the sands of Mortefon 
ta'ne, which belong to the same horizon, conbtituliiig the upper 
portion of the Beauchamp deposits. This is oltogethei below 
the C. contavum zone. From these sands being intimately 
connected with the Barton beds In both areas, it is held that ibe 
term Upper Bagshot is the most fitting dengnation that has been 
propoied for them 


NOTES 

The Emperor of Germany has, by Imperial Decree dated 
June 1, 1881, awarded the Gold Medal of Merit for Agriculture 
to Mr Lawei and Dr, Gilbert jointly, in recognition of their 
ficrvlcei for the development of Rcientific and practical agn- 
cultiire 

The dealh is announced, at the age of suly-iwo years, of Mr. 
Frederick Currey, F.R.S., F,L.S, ^Mr. Cmrcy was well known 
OB a Botanist, and was secretary to the LI mean Society from 
i860 to 18S0, It is stated that Mr. Currey has left his valuable 
collections of fungi to Kew. 

The honour of knighthood has been conferred upon Dr. G. 
C, M. Birdwood, C.S L, of the India Oflice; and also upon 


Dr John Kirk, H M, Pulitical Agent and Conaul-General at 
Zanzibar, well known as the friend of Living^ktone, and natu^ali^l 
to hii «;econd exploring expedition, and os having done so much 
to promote African exploration. 

The Sedgwick Memorial Furnl (Cambndge) now amounts 
from sub^crijiMons and interest to mure than 14,000/,, but this 
qum ii not sulhcicnt to build the new geobgical museum w-hich 
it has been decided to erect in honour uf the Itate profe^or, A*^, 
however, the present museum was built partly by subscript 1 ms 
collected mainly thiough the exertions of Prof Sedgwick, with 
a View to the erection of a geological museum, as w cll as of the 
library and other University buildings, the value of the portion 
occupied by the present museum should be taken into account in 
e-itimating the sum av.iilable for the new memorial building 
An architect has been consulted as to the possibility of erecting 
a new geological museum and a chemical laboratory on the 
vacant space m front of the new mnseums and Icclurc-rooms 
facing Pembroke Street, but after examination of hiq plans and 
report it was found that the proposal could not be carried out, 
and it has consequently been decided to await the result of 
further negotiations for the purchase of the contiguous property 
The recen* acquhition by the Umvcrsily of some adjoining land 
will, U IS hnp^, dimini'.h the dilhcultie^ now existing in the way 
of finding a suitable site for the crcctioi of the new geological 
museum. 

A TONfi and interesting article m the Daily News of Tues- 
day describes the progress which has been made in carrying 
out the scheme of Mr Holloway for the erection of a college 
for the education of young ladies Mr, Holloway's endowment 
IS of the ain[)1c5t liberality , the building is all that could be 
desired, and is in a fair w-ay of being completed , there is no 
danger of the institution becoming one for the benefit of the 
teachers and not of the sludeiils , the programme of education 
IS meant to place science on a footing of absolute equality with 
learning '* The governing body will consist of twenty one 
persons, to be appointed partly by the University of London, 
and partly by the Corporation of London, and it is stipulated 
that a certain p irti m shall always be women Rebgiouq opi- 
nions are not in any way to affect the qualification fora governor. 
It is the founder's desire that power by Act of Parliament, Royal 
charter, or otherwise, should be eventually sought to enable the 
College to confer degrees after due examination j and that until 
such power IS obtained the students shall qualify themselves to 
pass the Women's Examination of the London University, or 
any examination of a cimilar or higher character which may be 
open to women at any of the existing unWer-ilies of the United 
Kingdom, The curriculum will not be restricted to subjects 
enjoined by any existing university Jn-'cad of licing regulated 
by tbe traditions and methods nf former agd, the sybtem of 
education will be mainly founded oi tudic and sciences w'hich 
the experience of modern time^ Ip iwn to be most valuable, 
and as best adapted for the inlell-.l'ia’ a il social requirements 
of students The governors will .I.e lT iC I c empowered to 
provide instruction in any subject 01 brnLU f 1 in -\i ledge which 
shall appear to them, from time to ti nc, m iit su lablc for the 
education of women , an I the curritulum of the cilleje will not 
discourage students who may de-ire a lilK-ral education apart 
from the Latin and Greek langunges.” All ihi'i ii admirable^ 
and we trust the spirit of the founder’s wishes will be faithfully 
carried out. Tins build 111 j and the Sanatorium arc not far from 
Virginia Water, and the total coat, with endowments, will pro- 
bably amount to close upon a millnn, 

Ik connertioD with the Smoke Abatement Committee, an 
International Exhibition and trials of smoke-preventing applf* 
nncea will be held in the East and West Arcades, and in 
buildings adjoining the Royal Albert Hall, at South Kensingto 
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from October 24 to November 26. Gold, silver, and bronze 
medalt and certi^ates of merit will be awarded upon the report j 
of a zpecul committee. Regulations and forma of application | 
for apace may be had on application (by letter) addressed to 
Mr. Gilbert R, Redgrave, Superintendent of the Exhibition, | 
Exhibition Buildings, Queen’s Gate, South Kensington j or to 
Mr. JW. R E. Coles Hon. Secretory to the Smoke Abatement 
Committee, 44, Berners Street, W 

The Farkes Museum is closed until the end of September. 
In October it will again be opened free to the public on Tuesdays, 
Thursdays, and Saturdays, and during the winter lectures on 
sanitary science will be given in the Museum. The lectures will 
be Illustrated with the sanitary appliances depo<iiled in the 
Museum, which now include many new contributions sent from 
the recent Medical and Sanitary Exhibition at South Kensington. 
We believe it u intended to dislnliulc the awards to the exhi 
bitors at the Exhibition, at the second pubbe annual meeting of 
the Bubbcnbcrs to the museum ui Octobei or November 

A NEW College of Prti""'cal Engineering has been opened at 
Muswell Hill, i.ear L^Jiiion, under the au>ipices of a number of 
eminent practical engineers, among whom we may mention Sir 
John Anderson, late chief engineer at Woolwich, Sir Henry 
Bessemer, Sir R. M Stephenson, Sir Joseph Whitworth, Hart , 
and Mr. Charles Manby, honorary «:ecielary of the Institution of 
Civil Engineers. The principal of the College is Mr. John 
Bourne, C.E., author of several works on ihe Steam Engine and 
other kindred subjects. The mstnicUon it is staled will combine 
the best theory with the best practice. 

As a special number of the yoiirnal of the Society of Tele- 
graph Engineers, a valuable Cuiilc-UoDk to the British Section 
at the Pans Electncal Exhibition has been issued, edited by 
Prof. W. E. Ajrton, F R S, 

The success of the SiCinens electrical railway in Pans is very 
great, and the mode of locomotion very highly prized by 
Parisians It is certain that steps will be taken after the Exhi- 
bition for rendering it a permanent feature of the French capital. 

Dueing the recent meeti ng of the British Association a con- 
ference of delegates from scientific societies was held, and the 
chair was occupied by Mr. W, Whitaker, F.G S., Norwich 
Geological Society. The following resolution was adopted ■ — 
**ThBl a committee be appointed, consisting of Sir Walter 
Elliot, F.R S., Mr. H George Fordham, Mr John Hopkinson, 
Mr, G, J. Symons, F R S. , and Mr W Whitaker, 10 arrange 
for t conference of delegates from scientific societies to be held 
at the annual meetings of the British Association, with a view to 
promote the interests of the societies represented by inducing 
them to undertake definite systematic work on a uniform plan ; 
that Mr Fordham be the secretary, and that the sum of 5/ be 
placed at their duiposal for the purpose," An interesting con- 
versation followed as to the best methods of stimulating the 
local societios to more active work. Mr John Hopkinson, 
F.L.S , F.G.S., gave a most interesting account of the opera- 
tions of the Hertfordshire Natural History Society. Pie had 
induced several members to take up the registration of the rain- 
fall, and they had now twenty-eight observer^) of rainfall in their 
small county. Every one did not core about such observations, 
but there were plenty of other matters needing attention Other 
members hod been induced to take up the recording of the 
migration of birds, the flowering of plants, the appearance of 
insects, and other periodical phenomena ; and the club fdmlohed 
about one- third of the entire pfaenological observers of the 
Meteorological Society. They were also preparing lists of the 
fount and the JlDta of the county, and one ornithologist waa otd- 
lectii^ a record of all the birds that ore, or have been, observed 
In Hertfordahire, A resolntion waa unanloioDaly adopted 


appointing Sir Walter Elliot and Messn, Fordbun, Hopkinson, 
Symons, and Whitaker a committee to arrange for the next 
Conference, and to send out a circular to the local scieutiflc 
societies pointing out the work of the various committees of the 
BrilLih Association to which they might render aid, and other 
scientific work of a systematic character that they might uaefuDy 
undertake. 

At li recent meeting of the B anbury iihire Natural History 
Society Mr. £ A. Wolford read a note "On the Occurrence of 
a Fire-ball at Watergall” on August 23 In answer to Mr 
Wolford’s queries, Mr P'es&ey, jun., had sent on account as ful- 
lowi, dated "Watergall, Leamington, August 30.— As re- 
gards the fire-ball, 1 was about aoo yards from it, m a waggon « 
hovel. I saw it directly it left the sky, as I was looking in that 
direction at the time. When I first saw it, it looked like a ball 
of Arc, about os large as a dinner-phle It ■'lowly descended, 
and 1 have no doubt I could have run twenty yarcU from the 
time 1 first saw it until it btruck the ground ; but when about 
fifteen to eighteen feet from the ground, it exploded with a 
loud crash, quite as Imd as a cannon, distinctly before the 
thunder, which was very loud also. The explosion shook the 
whole buildings 1 certainly thought the slates were falling in, 
but when it exploded one part struck the hedge, making a hole 
in the ground about a foot deep, and laying all the tootR hare, 
but not damaging them. P'or some time Ihe place looked all oil 
fire, and there uas a con'^idcraMe quantity of smo\e when it 
hit the ground, lasting for a second or tuo It was seen by my- 
self and four men. They also agree with me that this ii as near 
as possible a correct explanation of it We dug the hole out 
yesterday, but found nothing. The soil was blackened fur 
several inches deep." 

T)r C S Minot, m a paper read at the Cincinnati meeting 
of the American Association, recommended the follow ing 
method of mounting chick embryos whole Ihe blastoderm is 
removed and cleaned in the u>ual manner, and then floated out 
on a gla'-s slide, where it remamn permanently. It is carefully 
spread out and all »wed to dry until the edges become glued to 
the slide It is then treated with a o' 5 per cent, osmic acid 
solution, until a slight browning occurs. Slain with picro 
carmine. The next step |iarticularly important, because u 
prevenb; the further darkening by the osmium, which otherwbie 
injures or ruina the specimen. Pour MUllrr’s fluid, or 0'5 per 
cenL chromic acid solution, on the slide, and leave it over night 
Tlic next morning the bU-toderm is ready for dehydration by 
alcohol, and mounting 111 the usual manner in balsam or Dammar 
lac. Embryos prepared in this manner make particularly 
beautiful specimen', 

The winter session of the Charterhouse Science (the largest in 
the United Kingd im) and Art School and Literary Institute 
Will, under the presidency of the Rev. Henry Swann, M A , 
commence on September 24 During the late ‘Cs‘'ion about 700 
student* attended this mstilution , and of this number nearly 500 
presented themselvc; for examination, and were tuccessful in 
obtainirig no less than 100 Queen’s pnze^. At a nominal fee 
mxtniction of a pracbcnl character is given in most of the icieseen. 
Chemical rtudents have the opportunity of working in a w'dl- 
fitted laboratory capable of holding sixty studentx. During the 
cession Mr W. B Carpenter, F.R S , will deliver a course 
of lectures on physi dogy, to which teachers w^ll be admitted 
free. This will prove a great boon to the teachers of the metro- 
polis Dr, Gladstone, F R.S , Prof. Farrar, Mr. Sydney B, J. 
Sk’ertchley, F.G.S , and others will lecture during the session. 

The Berlin Museum ii now the foitmaote possessor of irchce- 
logical treasures which ore perfectly uoMpu. They ore the long- 
expected sculptural from Uia Central American field of muu st 
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Santa Lucia de Co<7umalgapao, Guatemalffp purchased far the 
Mu’ieum by Prof BasHin i^hen upon hia American journey 

A SKVIRE earthquake was felt three w eeks ago in the southern 
part of the North Lland, New Zealand No lives were lost, but 
m lome of the townships in the Manawater district scarcely a 
chimney was left standing. In Foxton, for instance, no lesa 
than 2 jo were thrown dowp Fia^'Ures extending for many miles 
are reported to have been made, and the railway Imc was ren- 
dered unsafe 111 that neighbourhood, owing to tlie unduhtions of 
the earth alternately raising and depressing the rads Since the 
large shock a good many of a slight nature have occurred 
Two jihockb uf earthquake, each lasting from four to five 
second'^, were felt at noon on September 2 at Spalato in Dal- 
matia The earthquake, which was accompanied by a subter- 
ranean ruinblmgj parsed from the isouth-west to the north-east 
It also made itself fill in the neighbouring islandjs of Brazza and 
Mascarsa, and in the town of Scbcmco. A shock of earthquake 
was distinctly felt by several individuals at Courtoun House, 
Gorey, Ireland, on August 27, at a quarter to five o'clock Many 
heard a rumbling noise a.s of thunder, some noticed the rattling 
of doors and windows, and one experienced uhal he called a 
"hhiver" Lord Courtown noticed a rumbling noise, coming 
apparently from the north, passing under the house, and *-0 
away to the south , the door of the room m which he was sitting 
rattled A slight shock of earthquake was felt at Naples at eight 
o’clock on Saturday morning. At about the same hour scvcrei 
shocks took place at Popoli, Pescara, and Orsogna, in the 
Ahru77i The scismograjihic instruments on Mount Vesuvius 
show great activity In I he Abruzzi the earthquake shock has 
damaged several hou'ics at Chieti and Caitelfreiitano, where 
some people have been wounded. At Lanciano two people 
were killed, At Orsogna one was killed and several were 
wounded, At Ates^a ibe church of St, Giustma wo-s senously 
damaged There is a great panic everywhere amongst the popula- 
tion A shock of earthquake occurred at Sanpietro Brazza (Diil- 
matia) on August 29, at 9 p.m. It lasted four seconds On 
September 2, at 10 48 a m , two strong oscillations were felt at 
Sign, Sp.alato, and Br.izra (in Dalmatia). Direction ea^t-west 
Over forty shocks of earthquake have been felt at Khoi, 
Persia, between the 28th ult. and September il. Some bouses 
were dc.stroycd, but no lives have been lost. Mo>t of the 
inhabitants have left the town, and are encamped outside. 
The direction of the earthquake!! was from north to south. 
The shocks were accompanied by rumbling roises 

A TERRTHLE drsaster hxs occurred at Elm, a village in the 
Canton of Glaru^ The place has been almost de^t^oyed by a 
fall of rock It is btheved that at least 200 persons arc buried 
beneath the rums. 

The German Ornithological Society held its annual meeting 
early this month at Hamburg, Prof. Landois (Munster) spoke 
on birds’ nests and on the origin of egg-ahells , Dr, Rcichenow 
(Berlin) on the classification of ducks. 

Accordino to the last report of the director of the Central 
Sanitary Bureau of Japan, the Centril Government has granted 
the neccasary fund^ for the establishment of a hospital In the 
capital for the special treatment of kakke^ a disease whiefa has 
been spreading more and more in the oountry, and one of the 
usual symptoms of which is oedema of the legs. It is intended 
to investigate carefully the causes end proper treatnieiit of the 
disease at this institution. The^ average mortalityi from all 
caooei, is given at 10 '43 in eveiy looo of the popidatioqi and 
fa atatad to be lower than that of ploiiaa in Europe and Anmru^ 
mulor similar conditions. The dlreotor obaorveii, however, that 
the registration of deaths la not effioiemljr carried out; but 
measures are being taken to render thia as complete and 


accurate as possible It ih noticeable that deaths from diseases 
of the digestive organs and nervous disorders greatly preponde- 
rate over all others. Ill the former the proportion is 24*1 ler 
cent , and m the latter 23 'i Small pox was the most dcitructive 
epidemic of the year, but the number of .innual v,'iccinatlons is 
largely increasing. During the year covered by the report it 
was 1^659,298. 

The second part of Dr Tang's “Butterflies of Europe" is 
before ns, and quite juslifies our moUly commendatory remarks 
m a recent number. When the work more nearly ap| ronthes 
completion we may probably again find occasion to notice it 

From Surgeon-Major Bidie’s Report on the Government Cen- 
tral Museum at Madras, we see the number of visitors during 
1880-81 was less than m the previous years, due, however, to 
trivial and temporary cruises The total number of visitors was 
*73.898, of whom 39 36 were women and girls Many of course 
go simply for curiosity, but a very considerable number visit the 
muscuin for the express pm pose of obUming information, and 
there seems no doubt that, under Mr Bidie’s energetic and intel- 
ligent management, the institution is doing much good Very 
considerable additions h.t^ e been made during the year, and the 
whole IS in a fair way of bting catalogued 

The additions to the Zoological Society's Gardens during the 
post week include two Greater Black-backed Gulls {Tmus 
mariftui), British, presented by Mr. A Atlcn, a BTue-shouIdered 
Tanager [Tanagra cyanoptera) from South America, presented* 

by Mr Ernest L. Marshall , a Tanager [Tanagra^ sp. me ) 

from Brazil, presented by Dr Arthur Stradling , a Green Luard 
[Lactrta v%ru{u\ South European, presented by the Misses 
Parry ; two Fantherine Toads (Bufo panthmuus) from North 
Africa, presented by Mr. R E Holding , six Common Lizards 
{Laceria vmpaya)^ two Smooth Snakes {Coronella lirvis)^ two 
Sand Lizards (Lacerta British, presented by Mr. J. T, 

Mann , a Grey Parrot {Pitt/arus eytiha^us) from West Africa, four 
Passerine Parrakects {Pntiaatia passiTtna), two Lineatcd Finches 
(Spfrmophila Bneata) from South America, a Coffin's Cockatoo 
(Ctwatua goffini') from Queen*-land, depoi-ited j tix Common 
ChamBeleons (Chamtrlio vulgaris) from North Africa, pur- 
chased The additions to the Inacctarium include larvx of the 
Tu^seh Silk Moth (Aftacus myliHa ) , several larvm nf the Poplar 
Hawk Moth {Smennihiis popuh)^ presented , an imago of the 
Death's-Head Moth {Achfrontm atropos)^ prcienlcd by Mr. M. 
H. Temple, Warwick, and two specimens of Cmifacainpa txnm, 
bred from pupie received a short time since from South America , 
also many species of aquatic Colenptera From Askham Dog, near 
York, presented by Mr, W A. Forbes, Including Haliplus tit^ 
valtis, Ifyphydrus ovnhts, Ifydropcrus ruj^rons and hfuatus^ 
Colymbetes fxoletus and f^apn^ llyhiui aier and uhgtn&sus, Agnbu t 
dispar and abbreviatus^ Nottrm sparius^ Ildophorm aquaheus^ 
ffydrobtus PAtIbydrus mAtifun^pkaius. 


OUR ASTRONOAfICAL COLUMN 

The Deardorn Observatory, Chicago —The annual re- 
port from Prof. Hough to the Board of Directors of the Chicago 
Astronomical Society, d^ ted May last, has been issued. The 
planet Japiter has been made a special object of study with the 
great equatorial, the first ob^^ervation having been ‘'ecured on 
May 6, 1880, and the last on Janaory 30, 1881. The observa- 
tions mode at the Dearborn Observatory do not support the Idea 
that the lurfaoe of the planet is “subject to indden and rapid 
changes, which may be accomplished in a few days or even a 
few honra.” On the contrary, the obsoTrations in question show 
that all minor change*! m the markmga or spots have been slow 
and gradual “ In fact the pnnciptl features have been perma- 
nent, no material change being detected by micrometer measive- 
ment." With regard to the rotation of Jupiter, the dJaeuision 
of the meaaurei on the peat red spot mode from September 95, 
1879, to Jinnoiy 97, 1681, or over a period of 490 dayi, gave 
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fjr the mean value 9h. 551x1, 35 '» , but when the individual 
ob'^ervations are compared witn it, a well-marked maximum 
dupl^ment of the centre of the apot, to the amount of 1" 4, 
ih cxhibitcdp apparentlj indicating that it grodmllr oscillated to 
thu extent In longitude, which on the ‘urfice of Jupiter corre- 
•‘pondB to about 3acx3 ndles. Ihe observations however may be 
well represented by making the period of rotation a function of 
the time, thus the period ph 55m 33 2 h. + o’ 18'.. sji is found 
to satufy all the measures with a mean maximum error of o'"'5 
the zero-epoch being September 25, 1879, and / the number of 
Jays after that date The mean-rotation period derived from 
observations of polar spots is 9h 55111. J5 i Ibat deduced 
from the small spots Inditating an average displacement duiing 
two months of 2^ or about 4600 milcH The rotation resulling 
from the observations of equatorial spots is ph 50m 9 Ss with 
uniform motion. Prof. Hough itntes that the actual sue of the 
great red spot, as seen with the Chicngo telescope (i8i inches 
aperture) is— lengthy 29,600 miles , breadth, 8300 miles , and he 
remarks that smaller telescopes make the approximate 1-ngtIi 
i;on*uderably le.s than the real value 
TTie nebula near Meropc in the Pleiades, of which so much 
has been wntten, was not seen with the Chicago refractor in 
1879, but aq so many observers have described it, Pn>f. Ilou^h, 
in conjunction with Mr. S W. Burnham, made a thorough exami- 
nation of the locality, with the result that they sati fied them- 
elves that “the nebula did not exist, but that the appear- 
.ince desenbed by different astronomers was wholly an optical 
illusion, due to the glow from Afiro/f and neighbouring 
stan.” 'ITiis opinion will probably be disputed in many 
iiuarters 


The Washburn Observatory, Wisconsin —No i of 
“ Conlnbuli' ns from the Washburn Observatory, of the Uni- 
\ersity of Wi-cmisin,’' has been received. The establishment la 
under the direction of Prof Edward S Holden, late of the 
Naval Observatory, Wnihington Work was commenced in the 
latter part of April in the present year, with tlie Clark refractor 
>if 15 56 inches aperture, and Prof. Ilnldcn has hail the good 
fortune to secure the co opcratiun of lhat emiii nt ob'^erver, Mr 
S W Burnhim, vho left Chicago at the beginning of April 
to accept a post in Washburn Observatory, and although the 
publication to which we refer is dated May 31, some five weeks 
after the commencement of operations, thirtv-four new double- 
stars had been delected and measured by Mr. Burnham, and a 
numl cr of other dou* les, discovered in Ihe course of zone obser- 
varions m which Prof. Holden look part, were aUo measured. 
In addition wc hove a Ii t of new nebuJx detected m the zone- 
observations, ceveril of which appear to deserve special attention 
On May 2, in R.A. i8h. 8m. N P D , lo8® 20', a void space 
was rf marked m the Milky Way ; it is thus descnlied “Tins is 
a black circular hole (10') in the Milky Way The stars around 
it are exce sively crowded, and inside there are but tw o stars, 
one 10 meg , Ihc other very small.’' 

The number of newly discovered objects — double stars and 
nebulae— of which we have the particulars in this first “ Conlri- 
I u'lon " from the Washburn Observalory, is quite extraordinary, 
cons dennjj tbe few w eeks over which observations have ex- 
tended we wi-'h conlinucd success -to the Observatory of the 
University of Wisconsin 


SciTA-EBERLk’s CoMET.— The following meridian observations 
S.P. of Comet c 1881, mode with the transit-circle at the Rad- 
cliflTe Ob-ervBlory, Oxfi rd, have been commumcaled by Mr. F. 
J Mone, the Radtliflc observer. The N P.D is uncorrected 

for pnrallax _ „ „ 

GMT RA NPD 


h m s. 

July 3'. 9 S4 47'S 

(a) Aug, 2, 9 5” 2oO 

4 . 9 59 56 S 
6 , 10 6 13 
10 , 10 29 50 I 
(*) 19 . la 35 2’4 


h m s, 

6 28 21 6 

6 37 55 6 

6 49 n'7 

7 3 166 

7 42 53*6 

10 33 57 '4 


44 3 46 I 

43 57 (36) 
4* 47 >3'3 
40 35 47*9 
38 21 31 6 
40 44 507 


(fl) Comet very faint. Only an approximate observation 
(^) Much brighter Observation good. 


Ekck^s Comet —The early observation* of this body point 
to a negative correction of the mean anomaly to the extent of 3', 
which corresponds to a retardation in the lime of perihelion 
pasFOge of 4) out c'i*i69 The perturbalions from the ocilon of 
J^ter during the last revolution have been much greater 
>^‘4nanr between 1875 and 1878, in which latter year the neceuary 


correction to the mean anomaly given by the calculations of the 
late Dr, von Ai^len, was about one-third os great, but in the 
same direction. The work of his successor, Dr O. Backlund of 
Fulkowa, has been executed with a most thorough determination 
of the planetary perturbations, which is extended to the prej^mra- 
tion of the ephemeriB 

The first gliiTipce of the comet, ro far as we know at present, 
was obtained by Dr. Horlwig and Prof Winnecke with the su- 
mch comet-seeker at the Observatory of Strossburg on August 2a 
Five days later it was clearly been in the same inhtniment as a 
nebulosity 4' in diameler. 


Floncations of Mimas —The following Greenwich times 
of apparent preceding elongation<! of Lhi^i difficult object deperd 
upon the same clement* as previously used in this column 


h m 

Sept ig at 15 36 
20 at 14 13 


h. m 

Sept 21 at 12 50 
22 at 1 1 27 


Sept 23 at 10 4 
24 at 8 41 


GEOGRAPHICAL NOTES 

The International Polar Conference, which was held lost 
year at Berne, and the previous year at Hamburg, met Inbt 
month at St Petersburg The object of this Conference is 
ihe organisation of a '‘ericb of talions around the Polar area 
for the continuous prosecution of scientific obhcrvationi Since 
its last meeting it has lost 1 lent Weyprccht, who was ihc 
originator of the idea of such a scheme. Delegates were pre 
sent from all the had mg Eurujxan Slates except Enghnd, and 
from the United States of America. The first subject discussed 
was tbe time at which obscrvatinns should be taken, and ihrir 
frequency. Observations will begin for all the expeditior.s m 
the Polar regions, as also for observations in the temperate zone-, 
ai soon as po>>sible after August 1, 18S2, and will (ini-sh do e 
05. possible to September I, 188 j, All the meteorological and 
magnetiLol phenomena will be observe<l hourly during all this 
time , .ind, besides, there will be taken on tin ist and I5lh of 
each month magiutic observations every five minutes for 
twenty-four hour--, and cvpiy twenty '^econd'* during an hour of 
the day fixed on m advance, and that everywhere after the lucait 
time of Gottingen These latter observations have fur their 
special end to obtain a perfect knowledge of perturbations c r 
magnetic storms, nnd their connection with the aurora bore-ill*^ 
On the ba is of a programme of observations to he made, already 
elaborated by the Hamburg Conference, the obligatory meteoro- 
logiuU observations were dr Closed — /.rf, observntions which all 
the vlations mu^t make in order tn insure ihe scientific success of 
the enterprise 7 he result of the discussion was the fixing of 
the principles, and in part also of the methodi and inslmments 
of ob^^ervation, to insure the accuracT and cumparability nf the 
meteorological obcervatinns to be maac. Happily the Conference 
numbers amon^ its members several dislinguianed men of science, 
who have acquired in former expeditions in the Polar regions 
very great experience of the difficulties to be met with in taking 
observalions, who were able to give advice useful in obviating 
beforehand those obstacles, by tbe arrangement of tbe ins'nt- 
ments, and by the method of taking ob ervations One day 
was devoted by the Conference to visiting Ibc celebrated me- 
teorological and magnetic observatory of Pavlovsk, and disrussing 
there the choice of [he best apparatus. The members visitrd in 
detail the provisional installaUans which have been made at 
the observatory for inspecting the magnetic instruments intended 
for the Russian expedition to the mouth of the Lena. At ihe 
third •fitting of the Conference, the magnetic observations were 
discussed , these also meet with difllculiieb unknown m tem- 
perate zone** It IS not only the great cold, but also the feeble- 
ness of Lhe horizontal mlensity of terreBtrial magnetism, a* also 
the frequency and greatness of the perturbationB, which rendei 
observations very difficult and delicate. At the fourth meeting 
the Conference was occupied with observationB on the aurora 
borealis, and with the Question of facultative obKirations, those 
which are recommendea to the expeditions, without being con' 
sidered indlspenFable — a* ob^e^vatlonB on the temperature of the 
loil, evaporation, terrestrial galvanic currents, atmospheric elec 
tricity, &c. The conference, among other things, decided tc 
apply to different institutes to assure their co-operation, and te 
request magnetic eibFcrvatorfes In the temperate lones, eipcCiallj 
those in the southern bem'S] here, to participate in the sinny 
taneous obieivations, as alio to ask the directors of the tc1» 
graphs of different countries to ttudy more accurately terrefctrift 
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^vanlc currciit8 Id the telegraphic wires when anrora borealis 
of magnetic perturbation^ appear. Finally the assembly unani* 
moiuly approved three proposaU by Count Wilczek* — i. To 
found, if possible, a special publication to convey more quickly 
to the knowledge of the scientific world, as well as to the 
leaders of the expeditions, the proposals and reports concerning 
the cxpedilionR, as also their Brit results 2 To leave, if pos- 
alble, on the spot the buildings and other arrangements likely to 
be useful to future expeditions of the same kind, and to recom- 
mend them in each c mntry to the care of navigators or of the 
inhabitants 3. To ask railway and steamboat companies to 
grant a reduction in the fares for the staff and effecli of the 
various international Polar expeditions The stations proposed, 
we may state, arc two on the north coast of Siberia, one in 
Novaya Zenilya, one in Spitzbergen, one on Jan Mayen Inland, 
one on the we-'t coast of Greenland, one nt Lady Franklin Bay, 
one In the Behring’s Strait region, and the participating coun- 
tries are Russia, Sweden, Denmark, Germany, Austna, and the 
United States. 

On the 3rd of nest mo'ith the member'' of the Italian scien- 
tific expedition for the exploration of tin* AilIic Seas wall 
embark at Genoa in one of Lovaiello''i steamers The ?tioliigy 
will be under the care oF Dr Vincigueria , the botany will be 
confided to fir Lorenzo, at picscnl rc'-iding .it Bueno. Ayres , 
mmcralog) and gcnlu^y to Prof, T ovi^ato, of the Univtrsity of 
Sass.xn , and to Lieut Roncagli iht arii'lic department is given, 
for which purpose he will lal e photographic apparatus, Ac 
At Buenoi Ayres the Commis'>ioi\ u ill embark on a vessel be- 
longing to the Argentine UcpubliL. Jaeul Bove, who \m11 
take the command of the expedition, has already left for Buenos 
Ayre*' 

The U S Government have been officially advised of the 
arrival of Lieut. Greeley's Polar Expedition at Lady Franklin 
Bay, <‘ix days after leaving Upcmivik, The expedition entered 
Discovery Harbour on August 11, where a station vias formed 
The party were all well and plentifully provided 

Advicfs from Copenhagen state that the news received from 
the Dutch Polar Expedition on boaid the scboqner WilUm 
Barents is very unfavourable Owing to the continunus ice 
barrier, which extends nearly to Norway, Spitzbergen could not 
be reached, nor yet even the Bear Islands , and after one m we 
attempt to force through noilhward, the expedition will return 
home, as the captain i'' convinced that this year Novaya Zemlya 
IS completely inclosed in a barrier of ice 

The Russian Geographical Society has prepared short notices 
on the progrcfis of diflTcrenl branches of geogrAphical science 
from 1875 to 1881, t.f from the second to the third Geographical 
Congress. Three of them are printed (i) “ Aperfu des 
Travaux Hydrographiques ” , (2) M Bordanow **Apcry,udes 
Recherches Znn-g< 5 ographiques en^Rus-ie”, (3) P Matveiew 
and A. Stichm-ky *' Aper^ des Etudes sur Jc Droit cuutumier 
en Russie." Besides there are in preparation notice, on botanical 
geography liy M Batahnc, on geology by M Ali^nilzin, and on 
Count Uvarow’*, work nn the Stone Age in Russia, by L. 
MaikoF, A W Gngonef and Dr A. WoeiKof will be the Russian 
official delegates t i the third Gengraphical Congiess. The 
absence of the celebrated Russian cartographer'i is much to be 
regretted , one of them, General Stubendnrff, hoped to attend 
the Congress, but now it li known he will not be present 

The new nuin>er of the Geographical Society’s Brocm/iMfit is 
remarkable for the excellent map of Khorasan and the neigh 
bouring countnes, in illustration of Col Stewart's account of his 
journey and investigations in the Tekke Turkoman country and 
the remon of the Tejend and Murghab Rivers. The map goes 
beyond Merv and Herat on the eut and takes in the south-east 
part of the Caspian on the west. There is also an article on the 
recent Journey of two Baptist missionaries from Vivi, by the 
north bank of the Congo, to Stanley Pool. Dr. Matteucci’s 
great geographical achievement in North Central Africa and 
fluhieqnent death In London are sympathetically referred to in 
the Gengraphical Notes. The Soc^et^s telegram of oondoleOce 
to the GMgnphical Society at Rome^appears to have been much 
apprecUtea tnere, as it has been reproduced in the Italian 
paperi. One of the most interesting Items in the present number 
la^a letter from Mr. W. H. Dall, of the United States Coast 
Surrey, on " The Chukchei and their Neighbours m the North- 
Eastern Extremity of Siberia.** The letter is written in reply tp 
■ome ■tricturee which Lieut, Nordgvist, of the addriiied 


to the St Petersburg Geographical Society, and which were 
noticed in the Proceedings for June 

The Berlin African Society has received further news from 
several German explorers 111 Western Afnca Dr Pogge and 
Lieut Wissmann were at Malange at the end of May, hoping to 
start early m lime, and to reach Knnbundu at the end of that month. 
From Robert Flegel news are to hand up to June 4 The 
members of the station at Kokoma are occupied with scientific 
collections and the exploration of the environs Dr Stecker is 
trying to reach the Central African lakes from Abyssinia 

A NEW volume of travels by Mr E. A Fioyer, F.R G S , 
&c., entitled " Unexplored Baluchistan, a Survey of a Route 
through We tern Baluchrtan, Mckmn, Bashakird, Per.ia, 
Kurdistan, and Turkey,” will be published during the autumn 
by Messrs Griffith and Farran. Mr Flnyer was the first to 
explore the wild district of Hashakird , he contributed a paper 
on that little known country to the riymouih metting of the 
British Association Besides the narrative, \^hich is full of 
interesting personal incident and adventure, the work will con- 
tain original illustrations, a map, vocabularies of dialects, lists 
of plants collected and tabulated, and observations, astronomical 
and metenrol igical 

Prof SiMonv has published a list of the greatest depths of 
various Alpine lakes, which may interest our readers Gmunden 
Lake, I91, Ilallstadt Lake 125, Altersee 171, Mond'-ee 67, Wolf- 
gang Lake li^, Achensee 132, Konigs^ee 1 88, 1 nkc of Constance 
276, Chieinsee 89, Stamberg I ake 131, Lake T email 309, Neuf- 
chfiicl Lake 144 metres The last named four inca'-urcs 92, 57, 
589, and 240 square kilometres surface The greatest depth of 
the northern part of the Adnatic is only 243 metres 


SCIENTIFIC SERIALS 

The Joutnal of the Royal Muroseoftcal Society ^ August, 1881, 
contains — On some remarkable enlargements of the axial canals 
of wponge vpicules ancl their causes, by Prof. P Martin Duncan 
(plates 7 and 8) — On a blue and scarlel double stain, suitable 
for nerve and oilier animal lis iiec, by Dr, B Well. Richardson. 
With the summary of recent rerearcbeK, zoology, and botany, 
VP 575 , Microscopy, pp 651-711 — Proc-editigs of the 

Society for June 

The Avicrtcan Naturalist laT 1881, contains . Tlie great 

crested fly-catcbcr, by Mrs Mary Treat — On ihr reasoning 
faculty of animals, by Joseph F. fames — On the progress of 
anthropology in America during 1880, by O T. Mason ^ On 
the manuscript Troana, by Cyrus Thomas — The Editor’s 
Table. — Some recent literature, — General notes and scientific 
news. 

Proceedings of the Academy of Natnial Snenees Ihiladelfhia, 
Part I, January to May, 1881, contains : Dr In'. T eidy, Rhizn- 
pod^ as food for young fishes — Thoina= Meehan, note on tree- 
less prairies , motiluy in plants . sexual characters in FiitiUana, 
aftopnputta, Nutt — R. Aringo, de-criptions of new species of 
^etTe^trlal mollusca of Cuba — Rev H. C McCook, on the 
honey ants of the Garden of the (^ods (This detailed memoir 
on the structure and habits of Myy mecocystes mclh^er is illus 
Iratcd with ten plates.) — John A R^der, on the structure, 
affinities Aiid spt Lies of Scolopendrella S is figured and 

described. An American specimen of what is presumed to be 
S, notacanlhn i" also figured. The author places ihete strange 
insects in an order Symphyla, indicating that it has affinities Lo 
Thysanura; trachea are present Henry IlemphcM, on the 
variations of Acfnera peftiL , — R E C. Stearns, observations nn 
Planorbis (with many woodcuts) 

American Journal of Science^ August —Method of obtaining 
and measuring very high vacua w ith a modified form of Sprengm 
pump, by O N Rood — Geological relations of the Limestone 
lielts of Westchester coun^, New York; origin of the rocks of 
the Cortland t serie*i, by J. D. Dana —New meteoric iron of 
unknown locality, in the Smithsonian Museum, by C. U. 
Shepard — The rdative motion of the earth and the lurouu- 
ferous ether, by A. A Mlchelson. — Observations on the light of 
telescopes used as night glosses, by E S. Holden. — Nature of 
dictyophyton, by C. P Whitfield. — ObservotioDs on the comet, 
lyF H, Draper, C. A, Young, W. Harkness, L. Boii, and A. W, 
Wright. ' 
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yourmU of the Frankiin ykrftMr, Angniit — Boiler nplmion 
in Philadelphia in June, by W, B Le Van — Auch{nclo*;s’a 
nvertging nudunc.^Radio-dynamica II,, by P. £. Chase. — The 
propCrUea of air relating to ventilation and heating, by R, 
Bri^. 

Ammolom der Phynh umi CJkemig, No 8 — Experlmenlal in- 
voitig-itioB of the tones which ariie in pa<-uge of gases through 
bUU| hy W. KebliuMdi, — On ihQ observation of air-vibrations 
in orgm-pipoi, by K, Komg.^On the c.uidactivity of metals 
for heat end nlMtncity (oontioued), by L. Lorenz. — On the » 
plication of photometry to the study of the phenomena of difTu- 
S10D in liquiOH, by S V, Wroblewslci. — Expeiimentnl contribu- 
tfem to the theory of mflaence^machmes, by W, Ifoltz — On the 
devetijrpiiient of polar electneily hi hemimorphons crystaL by 
▼■nation of pressure in the direction of the un^yinmetricnlly 
formed axes, by W Hankel.— On the decomposition of water 
on platiDum electrodes by discharge of Leyden jar^, by F 
Strerntz. — On the resistance of polarised celN, by F: Cohn — 
On the phenomena m Gcissler tubes under external ncLion, 
by E Reitlingcr nnri H v. Urbnmtzly — Note on the msximum 
of temporary inagneiism in soft iron, by C Frornme 

Za Nature^ Au^ubt -^Tlic air>barcimeter, by Prof Fernni. 
The electro photometer of Dr Nachs — On the clectiic pheno- 
mena of Caiftnii'h jar, by Prof Kigbi —On ttan ori[pn of electri- 
city m storm-clfludi arAd atmospheric air, and on electnerty in 
general, by Dr. Nachi, — On the direalmn of sounds and the 
obfKt of double hearing, by Prof. Pmto, 

yoamal de Physique August — Rcccirchcs on the capacity of 
TOl'Uisalion (continuod), by R Blnndlot.— Discharge of a con- 
denser, and energy of telephonic currents, by H Felltt. — On 1 
new internipter for induction-cnils, byM. Deprez. — Note on the 
regiaUriug instruments of MM. Richard frereo. 

Bulletin de VAeadJmie Royale dts Scunces de B l^iqne^ No 6 
— Note on a new dolphin of New Zealand, by M van Ileneden. 
— A word on some new infuwia pirautic on Cephalopoda, by 
M. Fcettmger. — Study on the hypcrphyiH of Ascidians and the 
neigiibouniYg; orgsms (second paper), by M. Julin,— Note on the 
fouihfcrou Porphyroids met wiih in Brabant, by M. Puu^mn, 


Reale Ltituto Lombardo di Science e Letteee Rendiconti. 
Vol. XIV. lk‘C XU, xiii. — Re carches cn the phenomena of 
sense, motion, circulation, and respiration in hypnotism, and 
on their inodificatinn by xsthesingenic agents, by Prof Tain- 
bnrmi and Dr SepiUi —On some prodacts of tran^fcrmation of 
chlnoline, hy Prof Korncr, — Theorem on linea’ ^ terns m 

S ' VC meaRUfcmcnts, hy Prof DXFvidio — Consequences of 
einngifeis and hematoma of eeneljrAl Hmbranei*, by Prof. 
1, — Fa^ XTV — On the small veJoane of QaeriMa in the 
province of Reggio, by S. TaramelH ^On the resistnnce to pas 
sage of the voltaic current 111 an iron wire at different temper 
tures, by Or. PoiOBi. 

RttisfM Sdenhfico-/ndujtnale, Jidy 1 and 15 — D^crm motion 
i9f vapour densny, by Dr Valente — PiimontDlogical peicgiiu- 
attonabi the Pliooctn'of bfount Falocmc Apeam, m the pren 
vlnoe of F^mo (Mordhe), by Prof. Spoda — On deiemoatfon 
of the ehectrotaotlve force m the Voltaic couple by Fitehs* 
meihod, by Dr, GngUclmo. 


SOCTETTES AND ACADEMIES 

Parts 

Afindny of Sclencai* SeptemhcT ^ Wurtz in the 
ehair.— The loUMnag papers were read: — The direct-vuii m 
■pectronoBiM appliod to pliyncil astronomy, by M. Zonger. 
One may ^ before shown) compound refnn^iit media who^e 
index for the red my A is le<»s than that of crown gla<^s or quartz, 
while the index for the violet tit H Is madi greater, The 
spectrum so produced is fm-shapeiS, an^ with a imgle disper- 
non parmltele piped (two similar pmma willh therr refrtag^t 
anglei opDi>>ite), may be mode of oonuderable length (25” and 
more). With o- c arrangement all the tuy^ except blue or red, 
Drwbt eliminated, and me lun, viewed in moBochrenatlc 
I^nL M Zenger ipecHies vnrl nu' mdbingtlDM of quartz dr 
crown glau widi aneihil, benzau, dfloM, &c He obMim 
gflbots equal to those of the moat powerful spectrox co petiijfhato 
OBuli^WnlhienGe of nutrition on polmlng vnfh attycImkHe, by 
M. Delkiuiay. Strychnine affects mm qelckfir slid InteBnelf 
atrong frofS than weak ones , frogi well fed than thole wMdh 


have been fasting ; frogs that hove been in vi^roua eaerdae 
than those at net; frogs that are excrosed mnnecUetely 
after injadioii than those whuji are not ; a frog hung 
by the leg than one bugg by the head , an uloct frog 
then one which hoa been bM ; the right side of frogs 
than the left, Ac. — Ob ervations of OqL’ comet (3 itfi) 
at Mor^efiles Observatory, with an equatorial of o‘26dD. aper- 
ture, by MM. Borelly end Coggia, — OboervatioiH of Sddz- 
bcrle's aomet (c 1861^ in the same wuy and place, by M Cogg^ 
— Ob'^ervilions of Encke’s comat, by M. Tempel. He observed 
It on the 21 St ult, A lettv from M, Loewy stated that M. 
Struve fifund it on the 24th (MM Wmnccke ond Hartwig at 
Strasborg about the same time). The comet (aCDotdrag to M. 
Tempd) was large, but very diffuac, withcnt nucleui or conden- 
sation towards the centre, and so, vorj difficult to observe.— On 
the light of ciTineti, by M Kesiuighi. He oansiders we ore 
not yet in a pom 'ion to aay that comets have a )i /ht of tbcir 
own, due to incandescence of cometi^ry matter 'Ihe discoti- 
tiniuty of ihe spectrum, and the bright lines and binds, may 
aritie from redecled light as affected m traversing the gases and 
vn^iour-b of the comet , the same cause as affects the sixrctrum of 
the suu when near the horiz in Only the phenomenon is ex- 
aggerated lu comet', by reason of the enormous thickness of the 
absorbent layers, thtir rich ess of chemical composilion, and the 
weaLnesa of the light they reffcLt to u^. — On observations of 
nicte.irs from July 25 to 30, jSSi, byM Cruls (Rio) More 
than 90 per cent aX the meteors seemed to radiate from near 
Fomalliaut The horary average increi-sed rapidly between the 
evening and morning hours, and there was a remarkable recru- 
de cence shortly befoie iiUnri^e. It uuuld thus seem that the 
stream of meteirs moves in opposite direction to the earth. 
This i>> corroborated by the fact that the morning mete ^rs, espe* 
cially ifEer 5 a m , til moved wiih mat velrwi^y, and uere very 
brilliant They were all seimbly displaced in the pline of the 
ecliptic, their direction is ^irobably veiy little inclined to ttalt 
nUiie —On fermgmods carbointed waters, M. Ville. 
Neutral alkaline carb malts precipitate ■•nch water immediately , 
nentiol alkaline earthy carbonates also have Lius effect, but 
mire slowly. Alkaline and alkaline- earthy bicarbonatc-s do not 
alter ferruginous water, Chlondc'i and ‘u'pbates seasibly 
retard the decnuipo^uion of fen ugnious water m air. The 
di&tiubing uiOuence of neutral alkabne caibonales may cxplabi 
the rclolioti between the richness of ferruginous carbonated 
watarh and iha iwasance of Ihew saline comnound'*. The actinn 
of neutral carbonate of caluum explain'^ toe existence of con- 
siderable beds of limoni e in calcareous strata — On aliwptlon 
by the vesical mucu-:, by MM C arenenve imd TjeiUne. The 
sound bladder nb'^orbs the normal elements of nrrac, Ceitaiia 
toxical or mediitfmeutary mib'^linces {e sulphate of itryeh- 
nfne) are not ab‘?orbed.— On experrmental tubercnlosui, by M* 
Brunet, 
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EGYPTIAN EXCAVATIONS AND MUMMIES 

T he recent excavations in Egypt have been productive 
of great results to archaeology and the history of 
E^ypt. One site, which has yielded unexpected additions 
to the early period of the country, has been excavated on 
scientific principles under the direction of M. Maspero, 
the present superintendent or director of the Archaeologi- 
cal Department It is his intention to open the vihole 
group of unexplored p}rAniicls, in order to find the 
sequence of monarchs of whom they were the sepulchres, 
and to discover any lUbcriptions with which they may 
have been decorated An examination of the whole 
group of p>ianiids indeed was formerly made by J bhay 
Fcrrmg, C E., at the expense of Col Howard Vyse, who 
spent a fortune 111 p)raniidal researches, but the ex- 
cavations ofPernng were chiefly devoted to the examira- 
tion of three great pyramids of Gizeh, those of Cheops, 
Chephren, and Myceriniis, and althou{;h he examined 
the whole group m the scientific manner of an enginecn 
by some fatality he appeals not to have penetrated into 
the interior of the smaller ones, which are now in process 
of examination by M. Maspero The conviction which 
that savant has arrived at is that these pyramids arc 
arranged in symmetrical groups, each group holding the 
remains of the monarchs who followed e.icli other in 
chronological succession The group just discovered 
consists of three pyramids at Sakkaia, of small dimen- 
sions, lying to the N. and E of the step-bhaped pyramid, 
and on the road to the Scrapeum, the sepulchres of thiee 
monarchs of the sixth dynasty, Ra-men or Mira, whose 
name was Pepi or Fhiops, a king who \s said to have 
reigned Too years all but an hour , his successor, Meilcnra^ 
named Har cm-saf, or Ta-cm-saf, and a king called Una. 
They seem all to have been constructed on ihe same 
principle, having inclined entrances leading to sepulchial 
chambers with pointed roofs, the walls of the passages 
and chambers covered with hieioglyphs coloured green, 
the ceilings of the sepulchral chambers with pointed 
roofs on which were stars in W'hite upon a black ground, 
indicative of the hours of the night. The inscriptions of 
these chambers are of inteiest purely mythological, no 
histoncal fact or allusion being mentioned in themi but 
their contents consisting of prayers similar to those in 
the Book of the Dead, or Ritual, and chiefly refcinng to 
the myth of Osins and Hades, especially the identifica- 
tion of the kings with Osins as the son of Nut and Seb, 
and his following the course of the constellation Orion, 
rising and setting with that constellation, allied with the star 
Sglii or Sothis, and the progrese of the king to the AMh 
or Egyptian Elysium, and in the account of the Island of 
the Fields of Ho-tep, or Peace, recalling to mind Eden, 
mention is made of a tree of life. In the Pyramid of Pepi, 
the Phiopa of die.sixth dynasty, who is said by the history of 
ManeLbs Co have reigned looyeojepBbut an hour, and who 
must consequently have ascended Ihe throne quite a boy, 
was found the remains of a soRophiigus of black and white 
granite of unfinished work, which had been broken, and 
another in tb6 south-east corner of the chamber of the 
same raatenal, which had been let into the masonry. In 
the vicinity of this sarcophagus on the west side between 
VoL. XXIV.— No. 6ai 


this and the wall Wiis found amidst a heap of rubbish 
remains of dresses and mummy band.igcs varying frcni 
yellow to dark biovin of extreme fineness ; of the mummy 
Itself an embalmed hand in good condition was only 
found, and even this may be cnii'.idcrcil remarkable, as 
the bodies of the earlier peiiod iveie only diicd^ and not 
embalmed, and generally fall to pieces when exposed to 
air The pyramid as indeed small, considering the long 
reign of Pepi The Pyramid of Meiienrn, or Har cm-saf, 
which resembled in general characier that of Pepi or Phi ops, 
had two sarcophagi of red granite close to one another, ihe 
cover of one removed and hidden under blocks of stone 
The other held a body miinimied, which was that of the 
king, It had been anciently plundered of its ornaments, 
but embalmed with the greatest care, the skin iiell pre- 
serv^ed, the tiaits of the reuntenance distinct, the eyes 
closed, the end of the nose f.dU n in, Lhc stature of medium 
height, and the limbs youihful This king was the sii:- 
cessor of Phiops The thud pyramid of the gioup was of 
Noferkara or Ncphcrchcrcs, but no details of the inscrip- 
tions have as yet been published, although they probably 
refer to the Osins myth, like the oihcis The details of 
the size of coffins and imimmies of this pyiamid are still 
wanting. Each pyramid had a special name that of 
Pepi was called Menncfcr, that of Ila-rcin-saf was Sha- 
nefer, that of Noferkara also Menncftr Compaied with 
the great Pyramids of Gizch, they arc far infciiDr, but the 
insciiptions m them offer an interest gieatcr ihan that of 
the plain Gizeh Pyramids. The only question is whether 
the mummies found in them are contemporaneous with the 
sixth dynasty, which appeals mo t [ uibablc, or subsccpient 
usurpations, of wlvch there is no inonumcnlal or inscribed 
evidence. 

The next rcniaikablc discoveiy is that of the thirty- 
nine muinmic*, several of kings, in a biiblerraneous well 
or pit not very far from the edifice of the Deir-el-lkihan 
This reniaikable structure, consisting of a temple on a 
platform with chambers let into the solid rock, had been 
published by MarncLtc Pasha, and had been siispcclcd by 
lirugicb Bey to be the site of the sepulchres of the early 
monarchs of the eighteenth dynasty The l cm pie itself 
had been commenced by the queen Hatasu or Hashep'=, 
daughter of Thothmes I and wife of Thothmes II., and 
its sculptures commemorated the expedition made by that 
qvieen to Punt or Somali, the treasures bi ought from 
thence in gold, silver, fiankincensc, besides trees of that 
material, besides gir jfles, cynoceph.vli, large dogs Besides 
which they give rei rcscntations of the inhabitants and of 
the Egyptian fleet which descended ihc Red Sea on the 
voyage of amity or discovery promoted by the Egyptian 
queen 

In the well or pit of the Deir-el-Bahan, which w-as 
formed of bricks of conical shape st.imped with inscrip- 
tions, on which could be traced Lhc titles of the high priest 
of Amcn-ra thus used by the monarchs of ihc twenty- 
first dynasty, were found the coffins, mummies, and other 
objects which .appear to have been there deposited in the 
reign of Herhor, first monarch of the twenty-first dynastyp 
and of another king, Panetetn or Pinotem, of the same 
dynasty. The cause of the removal of the mummies 
deposited in the Theban sepulchre^, such as the El 
Aasasif and the Biban-el-Molook, is stated on some of 
the wraps of the mummies to have been the apprehen'=ioii 

Y 
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of a foreign lavasionj and that possibly of the Assyrians, 
whose arms had made great progress in Central Asia. 
According to Brugsch Bey the twenty-second dynasty 
was Assyrian! and he identifies the name of the monarch 
With that race, but at all events they Mere never Ass>rian 
monarchs, such names as Shashanq or Shishak, Namrutha 
or Nimrod, not having been found in the Abh)nAn annals, 
although Uasarkan or Sargon, and Takclloth or Diglath 
may correspond with Assyrian kings 

From the K 1 Assasif had been removed the mummy of 
Taakan, also known as Skanenra, which was formerly 
deposited at the Drah Abu-el-Neggah with its three 
inscribed coffins, and which was intact at the time of 
Rameses IX, about 11 C 1150, It was in his reign that 
the quarrel of tbc Egyptian kings with the Shepherd 
Kings commenced, and he is mentioned in the celebrated 
SalLier Papyrus. The mummy of Aahmes or Amosis I 
m three plain cases was also found amongst the coffins, 
but it IS not known where this king was buried , as he 
succeeded Skanenra, his tomb was probably somewhere 
in the vicinity. The mummy of Aahmes Nefertari was 
also found, it is said, in three cartonages with paintings 
on a white ground. Another queen, Aahliotep, daughter 
of the King Aahmeg, was also found, and it will be recol- 
lected that this was the name of the queen whose mummy 
and coffins, and gold and silver jewellery, and arms were 
discovered by fclUhecn at the Biban-el-Molook, a few feet 
below the surface She was wife of Kanies and mother of 
Aahmes, while the queen of the Deir-el-Bahan was the wife 
of Amenophis I The mummy of Amenhotep 1 . or Amcno- 
pbis was found in a wonderful state of preservation, painted 
and varnished, and with wreaths of flowers so exquisitely 
preserved that they retain all their colour like recent 
flowers kept and pressed between the leaves of books 
These flowers, it w^ll be remembered, aie above 3000 
years old, and their preservation is probably due to their 
having been buried in hot sand, a mode still in use in 
Palestine, by which means botanical specimens retain 
their colour for a long time unchanged, a process perhaps 
known to the ancient Egyptians, although wreaths and 
flowers, even of the Roman times, from Egypt are brown 
and semicarbonised The tomb of Amenophis I. is men- 
tioned as at the Drah Abu-el-Neggah in the Abbot 
Papyrus, and the body transported thence of Thothmes 
L, his son , the mummy case, considerably mutilated, was 
only found, and this had been appropriated by Pinotem. 
The mummy of Thothmes 1 1 , in three mummy cases, 
was likewise discovered That of Thothmes III., the 
great and warlike monarch of the eighteenth dynasty, 
was found in a single coffin much mutilated, his body 
broken into three pieces and rifled in ancient times, 
but with an inscribed ritualistic linen roll said to prove 
the identity of the mummy. Of the other personages 
of the eighteenth dynasty were the mummies and 
coffins of the Prince Saamen, the Princess Satamen, 
a princess and king's sister, but unmarried, named 
Hanta-em-huj and a similar royal sister and queen 
named Me-han-ta*emhu, chdd of Hanta-ena-hu, had been 
removed at the time of the twenty-first dynasty ; another 
unmamed queen-sister named Miramen, and Nebseni, a 
priest or flamen of a Pharaoh. All these coffins of the 
eighteenth dynasty have a certain similarity with each other. 
Those of the nineteenth are Rameses I , whose tomb and 


sarcophagus are at the Biban-el-Molook. There is some 
uncertainty in the different accounts which have come to 
hand whether there are three coffins or one, and if the 
mummy was deposited at the Deir-el Bahari. The mummy 
of Scti I , whose tomb is in the Biban-el-Molook and 
alabaslci sarcophagus in the Soane Museum of London, is 
well preserved in one wooden coffin , the mummy of one 
of the Ramessids, apparently the twelfth, not the second, as 
reported, in a plain coffin, the features not aquiline, but 
the shroud, covered with lotus flowers, looking remark- 
ably fresh ; this also came from the Diban-el-Molook. 
These mummies, it is stated, were removed under appre- 
hension of a foreign invasion Then follow the cases 
and mummies of the twenty-first dynasty The queen, 
Notem, mol her or wife of Herhor, of whom there is a 
papyrus in the British Museum, exhibited by H R.H. the 
Prince of Wales, in a badly -preserved but inlaid coffin \ 
Panotem or Pinotcm, high-pnest of Amen, in three coffins 
of the style called f-tchi by Marnette, and gilded faces , he 
was, besides high-pricst, a saten sa Kush^ Prince of Cush 
or /Ethiopia, according to the inscription in Lcpsius' 
Komgsbuch ^ the queen, Ramaka or Makarra, who 
assumed the same picnominal title as Hatasu of the 
eighteenth dynasty, who is in three coffins with the 
youthful queen, called the “lady of the two countries,’' 
or absolute quecn-heiress, embalmed in a sitting posture, 
either having died in a fit or at her birth, and named 
Mutemhat , the king, Pinotem II., hastily' deposited in 
the coffins of Thothnes I , the mummy has been partially 
unwrapped and the featuies exposed, which have a singu- 
lar resemblance to those of Voltaire, with a sarcastic or 
satiric smile or grin, a peculiarity also found on a hieratic 
papyrus ritual in the British Museum, probably of the 
same period , the queen-mother, Hantau, whose ritual 
had found its way to the Boolak Museum prior to the 
discovery, in three cases, the prince Masaharuta, son 
of Pinotem II m the same , the queen Asemkheb or 
Hesemkheb, in as many cases, who appears to have been 
the wife of Menkheperra, another princess called Nasi- 
khonsu , Tet-ptahaufankha in an appropriate coffin, and 
four other pnests and functionaries Several other obj'ects 
were found in the pit a leather tent embroidered with 
names, boxes with royal names, boards with inscriptions, 
and five rituals of the monarchs of the later dynasty; 
but the whole of the details — amulets, inscriptions, and 
style of art— cannot be known until the mummies are 
unrolled and all peculiarities carefully examined, for this 
remarkable And will afford invaluable data for Egyptian 
archaeology, especially the sepulchral division. 

' TWO SPIDER BOOKS 
The Spiders of Dorset^ with an Appendix containing 
Descriptions of those British Species not yet found in 
Dorsetshire By the Rev. Octavius Pickard- Cambridge, 
M.A , C.M.Z.S, &c From the Proceedings of tne 
Dorset Natural History and Antiquarian I^eld Club, 
edited by Prof James Buckman (Sherborne ; L. H. 

PP> with 6 plates, 1879-1881, 8vo.) 

Studi sui Rapti males i e papuant. Per T. ThorelL IIL 
Ragni delr Austro- Malesia e del Capo York, conservatL 
nel Museo Civico di Storia Naturali di Genoa. Fp. 
i-72a 8vo. (Genoa, 1881.) 

I F we take down part 2 of vol. 1. of the twelfth edition 
of Linnd's “Syslema Natur.c" (1767) and refer to 
that marvellously mcongnious order Aptera, in which the 
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old naturalist contrived to group together nearly all the 
Arthropods known to him and which agreed almost solely 
in the one point of the non-possession of wings, we find 
under the genus Aranea"^ only 47 species indicated, 
and of these only 9 are from outside Kuiope. In the 
second edition of the “Fauna Suecica" (1761) wc find 
33 species indicated for Scandinavia Thus years 
later all the spiders known to Liiind from outside his 
native country amounted to 14 species ' At the present 
time 518 species are recorded as British, and a still 
almost unexplored region of the Eastern Archipelago has 
contributed nearly as many from the researches of one 
or two naturalist-travellers, with whom spider-collecting I 
was certainly not considered of first importance And 
yet, notwithstanding the vast and rapid strides that 
arachnology has made within the twenty years past, 
the number of workers is still small The subject is not 
always an attractive one to naturalists, and is often re- 
pugnant to non-naturalists, with whom a passion for 
collecting or studying spiders is seldom associated with 
lespect for the naturalist thus smitten But all this is 
rapidly changing, and no two men have done more to 
bring this about than the authors of the books noticed 
below 

In vol XXI. p 273, we noticed voL i of Mr Pickard- 
Cambridge’s work ; vol 11 , completing it, is now before us 
The whole is dedicated to John Dlackwall, and rhe second 
volume must have appeared about the time of the decease 
of that venerable naturalist A postscript notices some 
species new for the county or for Britain, and there aie 
additional remarks on senses and economy, in which 
"sight,” “touch and hearing," “power to utter sounds," 
"venom," “modes of forming snaies," dec, are severally 
alluded to With regard to “ venom," the author ex- 
presses his firm belief that the bite of the common garden 
geometric spider {Epetra diarfemata) is attended by the 
emission of a poisonous fluid, sufficiently strong to cause 
visible effects on the skin ofhis young son, but without effect 
upon bis own. He now agrees with the conclusion that 
currents of air play a great part in enabling spiders 
to carry their lines across from one obj*ect to another, 
although previously he was of opinion that the lines were 
carried across by the spiders themselves. As we re- 
marked when noticing vol 1,, it is a pity the author did 
not intercalate the descriptions of those British species 
not yet found in Dorsetshire amongst the others, instead 
of placing them m appendices at the end. This would 
have vastly increased the usefulness of what is still a 
most useful work, and while not destroying its local in- 
tentions (as indicated by the title) would have rendered 
it more distinctly a Manual of British Spiders^ for such 
it really is. With it and BlackwalFs magnificently illus- 
trated Ray Society monograph before him, no student 
of our spider-fauna should be at a loss to determine, with 
approximate certainty, any species he may come across. 
The six plain plates are excellent, engraved from the 
author's own drawings, and representing many of the prin- 
cipal genera, with copious details. The index is full. The 
author recognises 518 species of spiders as inhabiting 
the British Isles, of which 373 have been found in Dor- 
setshire. The distribution of these amongst the several 
families is stnkingly unequal. Thus we find three 
families represented by only one species each'; another 


by only three species On ilic other hand the Thcriti- 
eides claim 267 species, the Dmsside^ 56, the Epetrides 
32, and so on Possibly this is the first time that any 
thoroughly local society has undertaken to bring out a 
manual of a large group of British animals , so much 
the more to the credit of the Dorset Society for initiating 
so laudable a scheme. Their undertaking, so well con- 
cluded, 13 not of local (or even British) interest only, but 
will have to be considered by every European student of 
Arackntda 

In Dr Thorcll’s bulky memoir (which forms vol. xxii 
of the Afifutli del Museo Ctvico di Genoa) the author 
continues his studies on the Spiders of the Eastern 
Archipelago The descriptions are worked out with 
his well-known detail and accuracy Most of tlic mate- 
rials result from the exploring voyages of D’AIbertis 
and Beccan, and the flourishing society under whose 
auspices the volume is published deserves the highest 
credit for the promptness with which it is making known 
to the scientific uorld the riches acquired during the 
voyages of these renowned travellers. The descriptive 
portion is preceded by a bibliographical sketch of what 
was previously known from the regions, with an analytical 
and comparative examination of the arachnid fauna gene- 
rally, still further subdivided in a senes of tables at the 
end j 317 species are noticed as in the collection (of which 
173 appeared to be new to science), viz 252 from Austro- 
Malesia and 82 from Cape York, but 505 are recorded for 
the whole of that part of the globe, divided as follows ■— 
Orbtielancr, 162 species, ReftfelanxP, 38; Tubitelana:, 
31, TerntcUvia^ 10, Latciigrado!^ 84; Citigradtey 29; 
and Saltigradti^ 15 1. Some idea of the riches of the 
fauna in this particular respect may be gathered from the 
fact that no less than eighteen species of the extraor- 
dinary genus Gasferacantha are described We cannot 
resist a few words of admiration at the manner in which 
the publications of this Italian society are got up, the 
more so as the printing is done at the Deaf and Dumb 
Institute of Genoa (Istituto Sordo-Muti). Paper, typo- 
graphy, and editing alike leave nothing to be desired 


LETTERS TO THE EDITOR 

\Tht Editor does not hold hvnself rt'iponsihle for opinions exffastd 
by his torrespondents Neither lan he undertake to return, 
or to correspond with the •writers of rejected manuscripts. 
No notice is taken of anonymous communications 
[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on kis space u jo gVAi/ 
that it is t Kipossible otherwise to ensure the appearance even 
of communiLotions containing interesting and novel fiicts,^ 

The OldcBt-known Inaecti 

I MUST ask your permission to correct the errors into which 
your corrcsjxindcnt, Dr. Hagen, has fallen respecting the Brian 
(Devonian) beds near St John, New Brunswick, holding certain 
fossil insects described by Dr. 8cudder. 

The Dadoxylon sandstone and Cordaite shale of the vicinity 
of St John have been studied not only by myself, but by eo 
good gcologLsts as Prof Hartt, Prof, Bailey, and Mr Matthew, 
and by the officers of the Geologic d Survey of Canada; and 
their btratigraphical relations have been illustrated by maps and 
sectioDSi not only in my “Acadian Geolo^,’’ but m the Reports 
of the Geolopcal Survey, more especially those for 1871 aod 
1875. Th» have, beside**, been thoroughly exposed and ran- 
sacked for masiU by expensive quarrying operations undertaken 
by th« Natural History Society of St Totin, and their plants have 
been described and compared in detail wiih those of the neigh- 
bouring Carboniferoui ronnationa in my Report “On the Devo- 
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nitn Flanti of Cauada," and fiubacjueiil Kepo'‘ti on the pUntii 
of the Lo Act LarboniferoU't and Mill done Grit formal 1 oni (Geo\ 
Sarrey of Canada, 1871 nnd 1871) ]ii thc^e circumiiLances it 
seems strange that the icceivel l inclusion, as to their age 
Jbhoiilcl be termed "simple negation not bi:ip,Jortcd by factsi” and 
regarded as of no Eci^ntific value in cojiparison 'wilh the mere 
assertion of a gentleman ^\ho has no knowledge whatever of the 
stratigraphy of the regim, and with the "aullurity" of Dr. 
Heer, who u no doubt nn excellent authoriTy on certain depart- 
raenta of Emopcan palKohoUny, but whi has ml pccn the beds 
in questioi, nor, so far ,is I am awaie, sLu litd thcii fo^isiU. 

The bed-i leferri-d to, like the Dc soman tjeucrally in Ea tern 
CanadHi uuderke u icniiffi nubly Oil lu ^ e,l La bjiiifciou-. bed*,, a 
cimumstanic due appaiently to the exLen>i\e action 

which cl ihed the Dcv'onnii perud in tins region, giviJ:g o i^m to 
inasse^i and dyke^ of iiiUu ive grani'e, aud di-.Liuli.ng and par- 
tially altering the sLiafi of Devonian and gicalcr age, the 
inatenab of which liaie csntributcd ti the Low cr Carboniferous 
conglomerated There is thus no qiies^ou here as to any transi- 
tion between IJevo 11111 iiid Cmliunifeious, and the beds holding 
thepiants and insects aic stratigraphically pre-Carbo iifeioU',. 

The T,ower Curb m rLroiii bed^, succeeding to the Devonian 
f m, an I developed to the ca^twa^d of SI, John, hilil the 

characLcrisUc flora of the Iforlon ±,crics, or Lowest Carboni 
ferous, equivalent to Oil CalciTerous or 1 weed lati formation of 
Scotland. Ill succe-<5ii)i to thus we lia\e the doia of the Mill- 
stone grit, of the tiui C oil -Measures, an I of the rtruio Car- 
boniferoii. or Loner Ttnuian. All of these have Ijeen explored 
aud thcir plants catal igiicd and dcsciibed in my ow 11 memoir-, 
oi in the lep nls of (hi Lcjl igital Sui\c>, and it has been fully 
edablished that the fl in of the Dei.mian bed, i, cbar.iclenslic 
and distinct from anj of the^e sub-floras of the Carboniferoii-,, 

The plants of the Curdute shales are not only didinguishable 
from thuM of the Carlio.iifeMU;} found 111 llieir viumty, but the 
assemblage mtlude^ fojU-i like Pnkphyton and A chixopidyts^ 
which are chaiaclcri ,L]c of the Dcvo'iiiu, and arc not found in 
the Car’ooniferow el cwheic in America In the Devonian of 
Noithern New IlmuMi.clv sonic of tlie,c plants arc asRocialcd 
with fishe-. of the gcuera Cr/Zia/aj/ir, PUnchihy^^ &c„ well- 
] iiow’u Devimian typL>. 

For additinual infnunatioii as to the geological relations of 
the St, John plant bed, and notices of new species, I may refer 
to my paper on "New Eriou Tlant,,,” in the of the 

Gcolomcai Society of London, mjI xxwii , ^lay, 1881. Thia 
paper Dr Hagen h.ul pr dnlily lut ‘-oen at the time when his 
letter was Wilt ten 

The pirlicular fern in question, Ptcaptetu saf'ulaki of Hartl, 
hail been fully described, fust by Prof Hart t, and subsequently 
b^ myself, aud its di-tmctuc^s from plnnwsa pointed out > 
Thd criticism of Dr ]Ia;en, as to its not apj>earing in the 
sectional li-,ls, and still being called l)y me a common fern, la 
based on a mere accident, which 1 could easily lia\c explained 
ti him. I'hc plant, icleiicd tons foiiud 111 each hyer in the 
detailed sccti in arc thDse originally dehcnbcd by me Irojn these 
beds. Some specie,, subsequently recognised and de',crjbed by 
llartt, were not included in the htctional list-., and were referred 
to only m a note, bccau,e 1 had received no information from 
Prof. Hart as to the particular layers 111 which they were found, 
though 1 knew that >-0 nc of them were by no means uncomtnon, 
from the number of specimen obtained. I)r Hagen criticises 
my figure of the specie-, but that does not a/Tect the question, as 
1 have compared the specimen on the slab PlaUphtmara 
with the oiiginal spccimctr in my cnlleciion My figure,, how- 
ever, show fairly the general form of the frond , and there is 
also a ina^ficd figure of a pinnule, showing the venation, 
which fthomd enable any one to reco^se the smcics, and with 
(he aid of the description to distinguish it from P. piumasa, 

\VUh regard to tlic " Ur^a btage" of my respected friend Dr. 
llecr, founded on a little known and apparently cxceptioual 
locality^ I liAve always objected to its being made a stanoanl of 
comparison for the thoroughly worked and wlJely distributed 
DeTonian or Lrian rock^ of North Ametica, 1 gave some 
reasons for this in a paper sent to the Geolo^cal Society of 
Londou shortly after the appearance of Dr. Hecr's mei^r, 
an abftract of which appears in the Ptoceidifi^s of the Society. 
It will be sufficient to say here that the grounds on which Dr. 
Heer refers the Devonian of New Brunswick to the Ursa stage 
would tp^y to the Ctaennlng, and ereiuto the Hamilton focma- 
of the New York senea 

» '■ Aeidiao Geology , Raport on Davonuo PlanU," fV el a w 

Uit, leSi. 


The great nchneRfi of the Devonian of North Amenca in fossil 
plants IS a very remarkable geological fact, which 1 regret to say 
has hitherto fir exceeded the meaim avaikable for its adequate 
illustration 1 hope, how ever, to remedy this to some extcntxin the 
opca-ion of the meeting of the American A<-sKiEition in Motreal m 
1883, when my whole collection of Erma plants, togetW with 
Iho .e illu^traliDg the ^cvL^al stages of the Carixmjierous, will 
be exhibited in the new Veter Rt^path Mu eum, and will show 
more falJy than has been hitherto possible the progress of the 
Amencan flara from the Silun-vn tn the Permian It uiU be a 
great pleasure to me if any palno botanists who arc sceptical as 
to the magnitude of the Devonian flo-a will a\ail thein>clves of 
till,, opportunity li judge for themselves and to form their own 
opmisus as tn the affinities and relations of the species, 

McGill ColJegc, Montreal, September 2 J, W Dawson 


Soand-producing Ante 

I AM glad to see my statement in Natuhf, vol, xxU p 583, 
verified by Mr. 11 O Forljcs, from Suiualra, and niw inclose 
a few anil of another kind that make LIil* jiccuhor tapping or 
scratching sound, though not 1 \ the same system of taps as iho c 
before noted, and that was thus — 


I e. three taps 111 unison nnd a jiau^e of about n second, the 
Ups of equal duration The anti mcliscd make a serDs 

— Ihnt dies off and doe-i not ‘-cciu repeated 

unices the cxcilmg cause again acts, when they again start in 
beautiful nniiun How they so c meetly stajt together in nil 

case, of - - or the and keep each 

tap 111 tune, is lenlly wondLrful ^VlllLe ant, make similar 
lappings, but not in rhythm as far as I know, and they use it to 
call or warn These little black nnls cannot be heard by us 
unlesa the material they are on is sensitively sonorous. Happen 
in' to place a tumbler on a sideboard lately m Llie dark, I was 

slarlleu to hear Ihi, - - . arise fro n a sugar-bowl. I 

repeated it, and the noise nt once cinvinced me that it w’as an^s. 
On gelLiug a li'hl 1 found a shed of wrinng paper had been laid 
on the bowl, and was covered by them , the alone was use- 
less, 1 fuuad .S E Feal 

Asam, July 6 

[The aiils sent aie .apparently "woihcrs" of a specie? not 
larger than a small Uni^ish Pfyrmica — f-D ] 


Wasps 

A COUPLE of weeks ago 1 Found on my window-pane a large 
black wasp hoi ling in its tnindibles a plump spider of about 
an eighth of an inch in diameter. 1 placed the wasp under a 
bell-glass and set it on my desk, where 1 could readily watch for 
further developments Finding itself in captmly, the w^asp 
dropped its booty and spent some time in trying to find a wa^ of 
e<)cape Coming at length to a slate of rest, it esjned the spider 
and sprang upon it with liger-likc fierceness. Seising it and 
railing itsdf up to its full height, the wa'^p brought its poderior 
under and forward with a quickj motion, and gave the spider, 
two or three thrusts with its sting Assured that the spider was 
dead, (he wasp proceeded to roll it over and over, rapidly work- 
ing It up Into a globular mass This done it started to fly away , 
bat, foiled m the a Kempt, it dropped the spider, which was for 
some time apparently forgo Uen. This whole operation I saw 
several tunes repealecl during the two days of my observations, 
Being called away from home for a (bw daya, 1 was coffimi on 
inv rettim to ascortain the results of my eapenmflat, 1 had 
taken the precaution at llic first to place under the bcUpgJass a 
small dish oP clean water, to which the wasp had helpcditMlf 
freely I fonnd the wasp dead | but not the least monel of the 
spider had it eaten. My concluxioiis are : (i) that the wap died 
of starvation , (2) that the spidu was intended, not for Us own 
food, but for that of its young in their larval s^ate. In confir- 
mation of this 1 have broken open several of the finished cells 

■do of 
a fine 
lA this 

direction, ^ One of my flowering vinea is infested with a green 
vrorm^the larva of the yclloiw botterfly. 1 dixeovered a brottze- 
aod-ydlow wup tfandiDg on ths^ ad|« of a Im/ of tUa we, 
hfllding fast to one of (heae wwrma or Ushai ita own lUb The 
worm was dueling in mid-air. and the wasp endeavourad laho' 
rioudy for a icmg time to puu It np on the surfhee of tfieTeaf. 


of these wasps, and found them filled with peHtti _ 
portions of sfdderi, flies, and weriu. Only yeitarday 
opportuuJtf wa? affardea me for further obeervationa 
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Fuling ID tbi>, with b dexterity worthy of the Knight of the 
Sheen it cut the worm m two, leitmg nbout thTte-lcurlhi of it 
fall to the greund. The remainder wa« then euily dragged to 
the iurface of the leaF, where ihe wasp apeut .some hrteen miuutra 
in cutting down, tnmu mg, and reducing it lu a gluLular ma^s of 
about an eighth of on inch in diameter, Theo resting for a few 
niinute.% and taking a freth hi Id of its booty, it Hew bn&kly 
away. J T Brownell 

T yons N Y , August 13 

TrcAtincnt of Hay Fever 

Some years ago Pre f lltlmhoUr, in a letter to yon, gnve an 
account of a remedy he hail fnund for “ hay fever " This was 
bimply to treat the part uf the nose, which ^eems to be the ^eat 
of the trouble, ujth •^ul^hate < f quinine solution by pouring it 
into the nose with a pprltc, uhile l)ing cn a hofa with ihe head 
turned upside down. Having had the rnobt enjoyable port cf 
summer dcitioyed by hay fever cvei mce I can remember, I 
ha\c tned every remedy 1 have leard of, including mlcrnaldo^ea 
of anenic, and I have found them all to fail Prof Hclntholti's 
method only gives me lelief for ten minutes cr sn, and cold water 
docs the same, I have tried s^olntions of ^ulphatc of 2inc and 
tannin, and many other a‘tringen(=, but all to no purpose As 
many others knew ihat T was cx^ienmenting upon myself in this 
matter, I have had stverolpalunts trying all ihe remedies iliat I 
have tried, and I can therefore • ay with ceriaiuty that no remedy 
et published will cure h ly fivei , I have however succeeded in 
uding a method which ii» a really eflcclual cuic, ai d as 1 know 
that many arc rendered mi^^erable during the most enjoyable part 
of tbe jear, 1 hasten to give Ihcm ilie bcniht of the result cf my 
inquiries. One thing which nusicd me was that my eyes were 
often very much inflan cd and pained during an attack, and 1 
often tried remedies fur my eyes (which have sometimes gone 
wrong when I had no hay fqvu) when tliey were only affected 
in aympatliy with my no* e I fuund that the only dung required 
was to prevent the entrance of the pollen giains into the noie. 
When there ore 1 ot many in the air, as duin g nr after rain, it is 
simply ncces>>ary to stop the nose with a sp ring clip. 1 have 
itbed a piece of bia&s or '■tcel iibbi n hent dcuble, and having 
only sufficient spring to close Ihemvlnb without ui due prcs'-iirc 
This causes the pal lent to breathe by the mouth, but cne •<.oon 
gets accustomed to the inconvenience 1 fi und ihi t to “^top the* 
no«^tnls with cotton wool was far too irritating, especially as 
tho‘e afflicted with hay fever are owing to the tenderness of 
the internal coating of tbe n( sc. When going amongst hay a 
rurllier prec'aution must be taken, vir , ]jIiigi^iTig the ducts from 
the cyea. I used for iliia pm’^o e dumb-bell >-hflp(.d [iicccs uf 
gjus, which arc easily dipt ed into the duels, and can te removed 
when wanted 'rhns protected, any one who is tioubled 1 y hay 
fever can go into ihe camp uf llio enemy and stir up hay in a 
field W'llh as muLh mipundy as one not troubled with this “‘-ixih 
Ecnbc.” The season for bay fevei is neaily pmssed now, but 1 
hope that the publicalion of this note will be the cause of relief 
to many duiing next summer, and nii that plea T ask its publi- 
cation in your voiiml Ic j( urnal, and T hfqic that medical men in 
the South uf England, where hay fever is conmnn, will give it 
a trial and repoit upon it next Rummer fn Scotland hay fever 
IS practically unknown. J U. Hannay 

Cova Castle, Loch Long, N.D. 


Red Rainbow! 

Prof, S, P. Thompson's letter (p 459) makes me recall 
that when on September 2 last year 1 crossed Wales we^twardly 
from Hereford, on a fine ‘unny day, the tram ran into a mi-ty 
thower after 6 p m nt Machynlleth, and cut of itds we neared 
the viaduct at Barmouth. The luu had been ob-cured for lome 
time, when it suddenly idioiie out through a chink between sea 
and cloud, caiu^ng m the east a very beautirul red rambow 
Like Prof TbompEon, I was under ihc impression that the 
phenomenon waa of no uncomnion occurrence, so did nothing 
more than note it in my dinry. ^ Hrnry MviRHRAD 

Cambuslang, September 16 

iDfiuorial Parultca on Mcklebtck 

One day in June, when exmnnliig % wiy smell pHckkbeck 
under the mlcrtuoo^, 1 was BUryrlied to find it Jnfeetod by 
umabm of infoiona, exddoatly pmcit o npan it Thb ltd me 


to examine others from ihc •'aine water, vt? , a pimd ^cry rich m 
infusorial life gcnsmlly, as il o vpeLimens from ibe river clo' c at 
hand. Kveiy specimen fruni ihe pond w.is filDdlarly ntfacked, 
while none of loobe fn m the iivei were '.n. The parasite n 
Dpiarenlly fTithodimj l^dhulus^ which n ‘.lated to be piirii^it’C 
ITydta Vtd^aiis. Want uf literaluic rn Ihc ‘iibject bai 
prevented ire from following the miller iqi, but it '^eeins ihat I 
na\c found, if not a ne.v > pecie-, al Ic.i t a new hubl for x known 
species. I -ball be gl. d if iin/ uf the uuVra of Nature cm 
give me any inform a In 11 011 the -id j eel N H. Poole 

Chorlcj huiiSf*, Gudalming 

Photographing Diffraction Rings — Optical Phenomenon 

The peciiliai thaiailn (I iIk* j-lixLiigi ajtlis of an opening lo 
the ‘‘ky in ihcdaik Cjclnjcan gallcij at Tiijn-, to wlmh Mr 
W J ^Stillman call> altrntu n (XAfUkh, vuJ xxiv ]\ 260), find'i 
an oIa nii-> cxpl.inatinn in tin w ell-kunw 11 opticil phcuoireiiOii 
of (bnfiaLtiun ling-, ]iiiihiiid \\liiii x learn uf light 1-. tiaiic 
millod Ihif ugh a ^iii.ill liiluIlU ij ii Line, ami viewed by means 
of a Icii- Had youi “Ccci>'piaii ’ cui u -pumlenl % 'jammed the 
image of the illimiinattd <j\)eniiig by ilic a -1 tance rd a len-, (he 
phcnoii cnon of cniiceiUiic Ci h uiciL nng'^ W( iild, iluiiblh -, hnxc 
been iLLogiii able to iIil* c)' Uliilc ihe only p«iiiit rf interest 
in the phenoii.cnon ob cntil b\ Mi Stillin.iu is die -i^iidieant 
fact lhai in ecuiing the in igi s of Ibc nngs on ihe gela- 

tine pbUe— die aelmie lajs 1 eiiig ali'iic effLcliic — aUunate dirk 
and blight conceiiliic iing- ut [Tiduetfl, 111 tlic ca c of 
lion ogeiu oils ir int'iii'Liunn al'C light, in lead of the cdc uieil 
lings 'eeii by inleipo mg a leiis 1 itwceii llio apeitiirc and tlic 
eye. In other tcrni'-, llie inipiL-- u ns nn the gelatine plate being 
due to die action of the nii'ii« iliion alic letimc rays, ihc I henry 
of diffract lull hows ih.il llieer iiLLiiliiciingx h- nlrl ] e alteinati ly 
dark and blight Tin is m inipuilaiit ciLiniManie ill the 
a])phe.iti« O', uf jih( (ogi \pli\ to lull inxe tigatiun- 

Ueil elcy, (.alifoinia, Aiigu t lb JuilN Le C uNTL 


A Pnrr itive Diving-Eell 

In Nature, vul wiv p 201, it is ‘toUJ that Heir Buf^ile 
has fi III d a dcscri|iliuii of a | iinni vi iliving-bell in x woik uf 
Bartol ni, 1674 '1 lie invrn^ i ippi iis lo liaie bein Ithiili lih 

Ke ler, 161 0. Ihis ik^iin tinu ul Keslcr’^ divjiig inaLlnne will 
tIso 1 e ft und, togtlher with 1 ( in cseiilaiioiis uf ll'c same, in 
Schwenler's Pclicia. I'hy ici -Mod’pn at c\,” 163^, a very latc 
nnd cuimus vo'unie , --u rxi e nilced ^lat it is 4 atcil m Co Wtir, 
Jannory 27, i8£o, "it is lot to 1 e f iiml in ilie fniperixl T.ibnrv, 
nor 111 finy of llie [ ul lie lilu .nies of r.aii-." J van Li nncp, in 
AiiVf December 15, 1859, p, "there is 

A Putch Iran-Iaiion uf Sthwenter, 1672, of tins r.xre volinre [ 
foitunattly po‘‘SC‘ & a Lupy ’ N, ^ Hkimkin 

Sulmtuih, Seplen ber ri 

IttavioLaudi — Mes r^ Tml ner, i.ubli'shti s, Lr ndon, might 
he able to hi Ip you lo get l tp cs ul tie* Lhinc'^c translations 
meniioi ed in Mr. Fiyer , art’ lies on “ Science in China " 


FREDERICK CURRE Y, M.A , F R S, 

'"T''HE late Frederick Ciirrcv, whose death was an- 
^ nounced in Ja-st week’s Natpre, p. 475, was born 
at Eltham on Aiigubl 4, i 3 i 9 , educated at Eton and 
Trinity College, Cambndge, there obtaining a scholar- 
ship, and attaining his H A. in 1841 ; thrte jears later he 
proceeded to M.A , and was called to the Dar, afterwards 
practising as cenveyanrer and equity diaughtsman. 

His first public performance as a scientific writer was 
a traoblntidn of Schach's ‘‘Das Mikroskop** in 1853, a 
■^ccond edition of which was called for within two j'oais. 
In the MiLroscepicalJoutnal for 1854 he published some 
observation! on two new fungi, and by the same channel 
he afterwards communicated several papers, chiefly on 
the obscure points in the leproduction of the lower 
cryptogams. The Greenwich Nsiturtl History Club was 
established in 1852, Mr. Currey being one of the earliest 
metnbersi and the next year he Lead a paper on the 
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"Fungi of the Neighbourhood of Greenwich,” which was 
printed in the fifth volu<ne of the Phytolo^st, In 1857 a 
committee of that Club was appointed to draw up a 
report on the flora of the district , Mr, Currey was chosen 
its chairman, and drafted the report, which enumerated 
395 funp. In that year he contributed a paper to the 
Royal Society, which was printed in the Proceedings^ 
On the Occurrence of Amorphous Starch in a Tuber- 
aceous Fungus, a point of much interest, as starch is 
rarely found in fungi He was elected Fellow of the 
Lmnean Society in 1856, and in 1858 Fellow of the Royal 
Society also; in 18& he was appointed secretary of 
the former society in succession to Mr J J Bennett, 
a post which he held until 1880, when he relinquished 
that office and acceded to the less aiduous duties 
of treasurer, retaining that appointment until his death 
In 1662 the Ray Society issued a translaiion, with con- 
siderable additions, from Hofmeister, entitled " On the 
Germination, Development, and Fructification of the 
Higher Cryptogamia,'* a task which Mr Currey under- 
took in 1859 , the following year he edited a second 
edition of Dr. Badham’s “Esculent Funguses of Eng- 
land,” in which he made as few alterations as possible. 
Several papers on mycological subjects appear in the 
Transactions ol the Lmnean Society, winch will be found 
in the " Catalogue of Scientific Papers,” under his name, 
his last contribution being, "On a Collection of Fungi 
made by Mr Sulpiz Kurz, in 1876. 

By his death the Lmnean Society has lost an experi- 
enced officer, and its members a valued friend whose place 
it will be hard to fill. 


THE AMERICAN ASSOCIATION 

^HE thirtieth ineeUii,5 of the American Association 
^ for the Advancement of Science commenced at 
Cincinnati on August 16 Always a hot pLice in summer, 
the temperature at Cincinnati during the past two months 
has been at intervals uiiusuallv high, running above 100° 
for several days together This and the fear of its recur- 
rence no doubt induced many to stay away who wobld 
otherwise have been present. However, a goodly number 
— over 400 -of new members were enrolled, and many 
papers of interest were read Sone of the visitors from 
the Eastern States were amazed to find that Cincinnati 
was not a little backwoods town, but a city deserving in 
many ways the title she claim 1, The Queen City of the 
West” The ignorance of many of the inhabitants of 
the Eastern States In regard to the West is only equalled 
by the ignorance of Europeans m regard to America 
generally. 

The citizens of Cincinnati exerted themselves to wel- 
come their guests, and did it well Their bodily wants 
were amply supplied, and this, to those coming from a 
distance and being strangers, was a matter of no small 
moment. Visitors known or bearing introductions were 
in very many cases entertained privately, and a free 
lunch was provided by subscription for all members 
daily from i to 2 30 p m. The Western Union Tele- 
graph Company, whose wires extend over almost the 
whole Union, gave the members the use of their lines 
for communication with their families, free of charge, 
at whatever distance they might be situated. Con- 
nection was made by telephone between the ball of 
meeting and the Central Telegraph Office, and between 
the various rooms m the building, so that it whs possible 
to send a messan without leaving the building—to ask, 
for example, what paper was l^ing read in any other 
section, The City and Suburban Telegraph and Tele- 
phone Companies also extended the same privileges to 
members or the Association The various Express Com- 

W inles offered to convey light parcels containing speci- 
ens for them, free of charge, between their homes and 
Ae place of meeting, and heavy ones at low rates. Of 


coarse there was a post-office and a parcels office in the 
hall, with convenience and materials for writing. There 
was however a little deficiency in finger placards to direct 
strangers over the great building m which the meetings 
were held — the new music hall. 

Besides the above, an excursion was arranged for 
Saturday afternoon to the Zoological Garden, one of the 
best in the country, and capable, if well supported, of be- 
coming the best. Free transportation through the streets 
by the horse cars was provided, and a sumptuous repast 
prepared for the visitors before leaving. In the same 
way the Anthropological Section and others were taken 
out to Madisonville, about ten miles from the city, on 
Monday to see a prehistoric cemetery recently discovered, 
from which several hundred skeletons, uncounted arrow- 
points, animal bones, horns, and teeth, and pieces of 
pottery have been exhumed during the past two years. 
The train stopped at the place to set them down, and 
again on its return to take them up. After the adjourn- 
ment of the meetiDg an excursion was arranged to the 
Mammoth Cave, about 150 miles distant, and another to 
Chattanooga, about 300 miles over the new Southern 
Railway, both free so far as the travelling w.is concerned. 

It will be evident that Cincinnati did her best to enter- 
tain her scientific visitors, and the latter carried away 
pleasant and lasting impressions of the city where the 
fifth and the thirtieth meetings of the Association were 
held, the latter having been one of the most successful in 
its history E W. CLAYPOLE 

Another correspondent writes . — 

The Cincinnati meeting proved to be one of the best 
ever held by the Association. In attendance of members 
it was much surpassed by the Boston meeting last year, 
which reached the phenomenal number of 997 ; the num- 
ber at Cincinnati was about 550, being more than double 
that at any previous meeting m the West Over 400 
persons joined the Association. Nearly 200 papers were 
presented , it is not derogatory to any author to say that 
these papers were of average interest only, and comprised 
no startling announcements. The general management 
was very successful. The chief feature of the meeting 
was the adoption of the important changes m the consti- 
tution which are expectea to simplify business in the 
future. If any complaint can be made, it is of the 
rather generous disposition on the part of the Sec- 
tional Committees towards authors whose productions 
are of doubtful novelty and uncertain value There 
IS a tendency also to overrun the allotted time , papers 
for which twenty- five minutes are asked consume 
seventy minutes, and those of ten minutes extend to 
thirty minutes The remedy of this evil lies with the 
chairmen of the sections, and it is hoped that they will 
hereafter exert their powers more frequently The social 
Features of the meeting were very enjoyable , the recep- 
tion at Highland House, and the daily lunches served 
in the Exhibition building brought together citizens and 
members in pleasant intercourse 

Prof. Wm. B. Rogers of Boston, tlie first presiding 
officer of the Association, was elected an Honorary Fel- 
low, on the unanimous recommendation of both Sections 
A and D. Prof. Rogers is the first Honorary Fellow 
chosen by the Association. 

The amendments to the constitution proposed at the 
Boston meeting were adopted almost unanimously. 
They provide for the formation of nine sections, as 
follows : — A, Mathematics and Astronomy ; B, Physics ; 
C, Chemistry ; D, Mechanical Science ; £, Geolo^ and 
Gcomphy; F, Biolo^; G, Histology and Microscopy; 
H, Antnropology ; I, Economic Science and Statistics. 

Each of the above Sections is to have Its own chair- 
man, who is also Vice-President of the Society, and its 
own Secretary, The amended cooBtitution also creates 
the office of Assistant- General Secretary, makes ce^n 
changes m the composition of the Standing Committee, 
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and of the nominating committee. These alterations 
make the organisation more like that of the British 
Association for the Advancement of Science, and became 
necessary on account of the recent rapid growth of the 
Association The membership has cloubled within two 
years, being now about iSoo. 

The recoinmendaiion of the Standing Committee to 
meet in 1882 at Montreal was adopted with acdamation. 
The invitation from Minneapolis for 1883 was referred 
to the Standing Coiiimiitec. 

The Association elected Dr J, W Da« son of 
Montreal President for the ensuing year The time 
of meeting was lived for the fourth Wednesday in August, 
1882. Nearly seventy Fellows were elected by ballot, 
and the following officers for 18B2, in accordance with 
the recommendation of the Nominating Committee, were 
unanimously elected — 

Officers for 1882 Vice-prc-^idents Section A, Mathe- 
matics and Astronomy, Prof William Darkness, U S N. , 
Section B, Physics, Prof, T C Mendenhall of Lolumbub, 
Section C, Cheinisiry, Prof H Carrington Bolton, Ph D , 
of Hartford, Conn , Section D, Mechanical Science, 
Prof W. P. Trowbridge, Ph.D., of Columbia College, 
New York; Section E, Geology, Prof. E T Cox of San 
Francisco ; Section F, Biology, Capt W II Uall of 
Washington, D C , Section G, Histology and Micro- 
scopy, Prof A 11 Tuttle of Columbus, Ohio , Section H, 
Anthropology, Prof Daniel Wilson of Toronto, Section 1 , 
Economic Science and Statistics, E. B Elliot of Wash- 
ington, D C 

We have already (vol xxiv p, 455) referred to the 
action taken by the Association in reference to science 
degrees. 

The following are some of the piincipal papers read at 
the meeting — 

Id Section A Magnetic survey of Mi'isuuri, by Prof. F h 
Nipber , on the methods of determining the solar parallax with 
Bpecml reference lo the coming transit of Venus’, liy Prof 
William llarknesb , on the wave-lengihs uf the principal Jineb of 
the solar speclruin, by Prof. 1 C Mendenhall , experiments to 
determine the comparative strength of globes and cylinders of 
the some diameter and thickness of sides, by Samuel Marsden , 
hihtoric noLcs on cosmic physiology, by Dr. T S terry Hunt ; 
upon the use of the induction balance Oi. a means of determining 
the location of leaden bullets imbedded in the human bexly, liy 
Prof Alex. Graham Hell , upon a new form of electric probe, by ihe 
same , on a new method of applying water-power of small head 
to effect the direct comi>re&sion of air to any required high prei- 
■ure, by Prof. H T Eddy , the needle telephone, a new iiisi ru- 
men t by Dr. Goodman jf Louisville, Ky , by Dr, J. Law- 
rence Smith, an improved sonometer, 'by W Le Conte 
Stevens, on the great outburst in comet i, iflSi, observed 
at the Cincinnati Observatory, by Frof. Ormond Slone, method 
of determining the value of the solar parallax from meridian 
observation! of Mars, by Prof, J. R Eo-stroan; numbers 
of coDietary orbits relative to perihelion distance, by Prof. 
H. A. Newton , numerical elements of the orbits of the seven 
electrical vortices to whose motions atmospheric slornu are 
pnnci pally due, with the processes by which they have been 
derived, and examples given of the application of the formula 
by which their positions on the surface of the earth can be com- 
puted for iny given time, by Thomas Bsssnett , a preliminary 
investigation of the two causes of lateral deviation of spbencnl 
projectiles, based on the kinetic theory of ga<>c*i, by Pwf. II. 
T. ° 'te on the theory of (he flight of elongated pro- 

jectiles, ny Prof, H. T, Eddy ; on the mechanical principles 
involved In the flight of the boomerang, by Prof. H. T. ^dy ; the 
electro^hore and electric HghUng, by Mr. £. D. Elliott i nodular 
concretions in meteoric iron, besrinff on the ongin of same, by 
Dr, J. Lanrence Smith j an pnoiulous magnetic property of a 
specimen of Iron, by Dr. J. I^wrenco Smith j on the errors to 
which self-registenng cllmcal thermometers are liable, by Dr. 
Leonard Waldo , a new radiometer, by Dr. H. Carmichael ; a 
new differential thermometer, by Dr. H. Carmichael ; note on 
Ui experimental determination of the value of v, by Prof, T. C. 
Mcnwnhsll ; remarks upon^ and an exhibition of, Japanese 
magic mirrors, by the same; on standard time, by £. B. 


Elliott, note on a tumpar mm of Newcoinb'b tables uf Urai.ub 
and N^lune, willi ilmse of ihe simc planets byLeveiriei, by 
D. P Todd, univer al cneigy of light, by Pliny Earle ChusL, 
clcctncity, mag net i-^ 111, giaviialion — ilitii phenuinena toniiidercd 
as the nianifcstations of one foice, by S S Paisons 

In Scctiun H On the luflueiLCc of the sUuLture of the nerve- 
fibres upon ihe productmu and courliiLlion of nei\L-forcCj by 
H D, Schmidt, on the action nf pilucaipm in changing the 
colour of the human hair, by Dr. D W Plenties , llic uinficalion 
of geological nomencJaliirc, by Dr. K Owen, the life-unit in 
planb', by Frof, U. D, Halhted , recent di co\ eric-, measure- 
ments, and temperature obsei vaiioiii. made in M ammo I h Case, 
Ky . by Kev II C IIi)\ey, iniliience of foicsts upon slrLiini'^, 
by David D, Thompson , note on ihc scgmeiUaLion of llic \cue- 
bratc body, by Cliarles Sedgwick Minot , jihenomena of gri)\ th 
in plants, by D. P, Ptiihallow ; the recurrence of kiuuab 111 the 
Devonian rocks of New York, by II. S. Williams , a cuntiibu- 
(ion to Croll’s theory of secular clmiatal changes, by \V, J, 
McGee, the evidence from the drift of Ohio in regard to the 
oiigm of l.akc Eiic, by E W Claypolc; on some rckHion^ of 
birds and insect , by b. A. Forbes ; Niagaia River, its canon, 
depth, and ueai, by Wm. Ho^^ca Ijalluu , evolution and Us place 
111 geology, by Ldward b. Edmunds. 

In Section C , L the law of re[)ctition the dynamic law under- 
lying the ^cieuLC of chemistry? by Miss V K Bowers , evidences 
of atomic mntiuii within moletulLs in lic[uids, based upon llic 
speed of chemical aciion, by Prof K. H Warder, the c<iii tilu 
lion of the "atom" of science, by Mrs A B. Black vicll, the 
sources of nitrogen 111 plants, by Prof. W. O Atuater, notes in 
experimental chemistry, by Prof. A B Prescott ; determination 
of phosphoru*! m iron, by Dr. J. Lauiencc Smith; the liquefac- 
tion of glass 111 contact vvilh water at 250“ C , by Prof. H Car- 
michael , the chemistry of fish and invertebritcs, by Prof, W. 
O Atwater, notes in experimental chtmisliy, by Prof Albert 
B. Prescott , the quantitative estimation of nitrogen, by Prof, 
W O Atwater, the nuantilntive e^tmiiLioii of chlorine, by 
Prof W O Alwalcr , tlie nitrogenous constituents of grasses, 
by Clifford Richardson 

In Section D (Anlhroiiology) i Animal myths of the Irocpiois, 
by Mrs Ermiimie A Smith, antiquity of man in America, by 
W. de lla.as , progress of archaeological research, by W dc 
Haas , the mound luuUlers : an inquiry into their assumed 
southern origin, by W de Haas 

In Section E (Microscopy) ■ On a convenient method of 
expressing microinc In tally the relation between English and 
metric units of length on the rame- stale, by William A. Rogers 
and George F. Ballou. 

In Section F (Entomology) , On the length of life of butter- 
flies, by Prof W 11. Edwards, on the life duration of the 
Heleroccra (moth'-), by Prof. J A Lintnci , how docs the bee 
extend its tongue ? by A. J. Cook , the cgg-case of Hydro- 
phtlm friau^ithns, by Dr C V. Riley , on the ovipoiiitian of 
rroth^us dciijnem, by the same, the cocoon of (iynnus, by 
the same ; BUggeslions of co operation in furlheruig the study of 
enlomolo^^y, by Prof. B F Mann. 


THE BRITISH ASSOCIATION 
REPORTS 

Report of the Committee on Tidal OhsetvatwfiS in theEn^luh 
Channel and the North St a, by J N ShooJbred — In the 
report it waa stated that no nflicial reply had been received by 
the Committee as to having an international datum for observa- 
tion«, or as lo mantime fovcriiincnts giving facilities for detailed 
observations The Committee urged the dc'-irahihly of carrying 
out a senes of observations on the Azorec. The Portugueve 
Guvernment had established a station for registering tides^ oj 
hud also our own Government at Dovei , The Committee hoped 
before long lo have a series of observations giving most im|Mr- 
tant results 

Report of the Committee for Underground Temperature, by 
Frof, Everett. — Id ihe report it was stated that the tempcratuie 
vaned fro^ one degree for 30 feet to une degree lor ico feet in 
going down beneath the surface of the earth in different places. 
During the past year observations have been made in the East 
Manchester coal field, the TaUvgoeh lead mine, Flintshire, and 
al the Radvtock collieries Bath. With regard to the observa- 
tions In the East Manchester coal-field, these were rcipecLivcJy 
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taken al A^h^on Moss, Brudbiiry, 
turc) vere as follows 

ani Nook I'll ■ 

the tempera 

Place 

Depth 

Temperature 

A<>hton Mois 

2790 

85 '3 

Bredbury ColUery 

1020 

62 0 

Nook Pit ... 

1050 

623 

The increments of temperature uould Le as follows 


Plan 

Daplh 

Feel 

Increaac of 
larnpernture 

Ash Ion Moss 

2790 

363 

Bredbury Colliery 

1020 

13 

Nook Pit 

1050 

• 133 


This gave for each degree of increase, Ashton Moss 76*9 feet, 
Bredbury 7S j, and Nook Pit, 79 feet In Mintsbire the nbscr- 
vatnns slinwed great irregularity Ust year, and the objCn'alions 
taken this year iiicrcast^ the irregularity The observations 
were taken at a place in Ih: lead mine at a depth of 660 feet , nt 
this depth the tempcralure was 62°, 48” being a^su Tied to be the 
fliirfacc tcmpentiirc which gave an inciense of 14° in 660 feet, or 
l" in 47 feet At the Radsli^k colliery obicrvalions were made 
at three places Tlie WclK May Pit, 560 feet deep, the Ludlow 
Pit, looo Feet, and a third station 111 the same pit 8 10 feet deep, 
the surface temperature being a'Snmed 50“, the rate of increase 
was found to be ii"*7 in 560 feet, and 13“ for both 8fO feet and 
1030 feet 

Mr W. M Hicks read Ins lepirt 0 /j Recent Pi in 
Ilydroitynamics^ which he rchlcd Lo the investignliuiis under- 
taken since 1846, the dale of Pi of Stokes's well-known report 

A Report of the Committee on Fundtimental Im>anantSf by 
ITof, Sylvester, was read 

Report of CommitUe on Mathm^nticnl Ta^'es, by Jame^i 
Glai^her, h.RS — The author stated that the factor table for 
the alxlh raiUion was mw' completed and s'ereityped, and he 
had the pleasure to exbi tit tj the secti m proofs of the whole 
of this millLon taken fiom the slcrc tlyped pUtes The faebtr 
tables fo (he fourth and fiftli million 1 had been already pub 
hshed, bo that now the gap of Ihr^ millions between the lables 
of Burckhirdt (1817) and tho<e of (1861] wa-. coui|ileleIy 
filled up llic introduction to ihc sixth million would shortly be 
completed, when ihii volume would appcir I 

Rtfort on the Te/tui/y Fhia of the of iht No*th of 

Ireland^ drawn up and illu<.trjted by W 11 Bailey, Geulogjuil 
Surrey of Jrclaml. 

Mr. Schter, in the absence of Mr. Thiicltun Dyer, prc^icnlci 
the Report of the Committee appoin*ed for the Pit f pose oj Investi- 
gating the Natural History of Timot inn* — In a letter a Idreitcd 
to Sir Joseph Hooker, dircctoi of (lit Royal Gardens, Kew, 
Mr. H. O. I'orlies had wiitlen fiom Sumatra, offering, if some 
assistance cmM be forwarded to him, to attempt an expedition 
to Timor-laiit, for the purpose of ime*,ligaUng U^ natural history I 
— "un objecs" as Mi Porbe> staid, "llic accomplislitncnt of 
which IS desired ba'h by bo'anisls aid z jologi Is An appli 
CRtnn on Mr ForbesS behalf was accordingly made to the 
Bniish Ass iciation, and a sum of 50/. wai voted by the General 
Comm Itee at the Sw'ansca Meeting to be placed at the disposal 
■of the CominUtec, to whom the conduct of lli? matter wa>i in- 
trusted. The actnn taken by the Associaiim was cnm nunicated 
ti Mr Forbes, and a letter was received in reply Ihis was the 
mist recent informal! jn which the Commhtee p3s*icssed as to 
his plan' It wdB somewhat doubtful whether, owing 1 1 iniuF- 
hciency of fundb, he was able to start At any rate, the grant 
made at Swansea remained in the hands of the Committee, llie 
expedition aras obviously attended with some diffiailly, if not 
dinger. Its success murt be largely dependent on ^irlunate 
accident. The Committee, how^ever, thought that there was a 
reasonable chance of the work being done, and therefore recom- 
mended their reappointment, and that a further sum of 100/, be 
placed at their disposal. 

The Report of the Committee on the NatUial History of Socotra 
gaipe an account of the prugrecs made in working out Prof 
Uaylcy Balfour’s collect ion«, nnd recommended iis reappointment 
with a somewhat extended srhere, f-q as to embrace tnc adjoiu- 
ing highlands of Arabia and aomali Land, 

A Report 1 ^ Mi, R. J, Us ber On Caves and RttckeH'Mfidtfens 
at C^ppagh, County IVate/foid, dciciibeil an extenawe lenei of 
kitchen middena which bad been cxcava'cd with the aid of (he 


Association grant. O le of these filled a care of cmHidoabls 
extent, the more ancient parts of which had n^it been yet ex 
plored, The excavated parts yielded large quantities of bonoi 
and implements which did not fnrnish very striking result'*. 

The Report of the Committee for the luvesUgaiion of the Infiu- 
enee of Rsdily Exereue on the Elimination of Nitrogen, presented 
by Mr North, detailed the deWy^ in commencing the actual 
inT-stigatioi, owing to the necessary devising anl coistructlon of 
instruments, It was hoped however that VAluible results might 
be obtained before the meeting at Southimptm, 

The Report of the Committee on the Zoological Station at Naples 
was read by Mr. Percy Slaicn, lie stated that the laboratory 
had ad led micro spectroscopic and piliriscopic apparatus, a new 
Du Bois Keymma’s section appaiatu^, and a valuable serrc^ of 
chemico physiological apparatus , and the breeding and aeiating 
apparatus have been succe-sfully worked Two of the mona- 
g aph-. of the Inuna and Flora of the Gulf of Naples have been 
publislicd in the last year, viz , the Clcno]«hora by Dr, Ca**! 
Chun, and the siiccics of the geuus Fier.\^er by Dr. Carlo 
Emery The momgraphs on the Pantopoda, by Dr. Dohrn , 
the Corallinci, by Sulms Laubach ; and on Ualinoglo^tu^, by 
Dr T W Spengcl, are in a forward s' ate The Zoolo^schc 
J ahi tsbtruhit for 1S80 is m the ]ircss, and will be issued m four 
|mrG 'J'he novel method of invesUgating the bottom by 
me ms of diving appai,itii-« has bccii succes'tfu'ly used m many 
clear pirtiois of the bed near Naples Many details of im- 
provement have been made, and many fiS'UrCi and cavitiei miy 
be explored which are inaccessible to the trawl or the dredge, 
and sponges, hydroids, nctinise, bryor la and plananan', nuii 
hrancht nnd algae may be obLniiied in ntu During the yeai 
Mr Allen Ilarkci ha^ studied at the Biitish Asso:iati(m table, 
chiefly on the circulation anl re^piri'iiin la the pDlychEtonc 
annelids, alsj Mr V G Penro e, wli > 1 ive^ tigated the circula- 
tion 11 So^en legmnen Mr P. Geddes des'res to prosecute 
specul lescarches dm mg the coming year, and will be occom- 
panied by an as^ia'ant Tbirly-foiir naiuralisis have worked at 
llii: station diinng the year, many memnir'i have been published, 
lar^e quantiLie-> of specimens have b:en sent to foreign museums 
ana natural Ms, as well a-, miuro cipical preparaluns. 

Rrpoft of the Commifietj con si ting of Mr, James Ifytvood, 
IRS, Mr Wiliim Shien, Mi SUphen Bourne, Mr Robert 
Wilkinxon, theRn^ fF DJany, Mr N Story MaskAynt, M.P,, 
FRS, Dr Silvaniis P P hompion. Miss I yd*aK Becker, Sir 
John / itbbxKk, Bait , M P , IRS, Prof IF Wthtamson 
F R S., Airs. Angr/sta fVefiitrr^ and Dr, f H Gladstone, 
F R S {Setretary), on the min net in ivhich Rudimentary Scienee 
should bj taught, oni henu Examinitions should be Mid therein, 
in Elemmiarv Schools ^Riidincntary science n taught in public 
elementary seb lols m the form of — 1 Object les'iona ; 11 Class 
subjects under article 19, c I, of the New Code; HI Specific 
subjects u'lder Schedule IV of the same Code, IV, Science 
Bubjecli prepaiatory to entering classes m conneci ion With science 
scho di 

I Object lessons are atteinplel in a large number of infant 
ccho^L, and in biine instances arc very effective m devel jping 
the perceptive powers and intelligence of the children , but in 
other casci they are to 3 formal, and left too much to the junior 
teacher . In b lya’ and girls' schojN they frequently appear 
upin (he time table, especially where, as in the schools of the 
London B )a-*d, they are looked unon ai a necessary pirt of the 
insli ucti m . but they are genei ally given in an unsystematic, 
and often in R'i uns'iti factory manner 

IT The teaching of science as a class subject under the Code 
only commenced laU October, and thui no cxaminanDns have 
yet licen held under l^ Natu al history, physical geography, 
na'nral philosophy, iS:o , are mentioned in article I9, c 1, and it 
U stated that the instruction shouM be given "through reading 
les'ton^ illu trated, if neccssarj^, by maps, diagram;), ipeclmeni, 
bu' the teachers are limited t) two subjects, and the old 
subjects, ^mmar, bustory, geography, and needlework naturally 
retain their place In the grea^ majonty of the schools Suitable 
reading-books for these rudimentary science subjects have 
scarcely yet came into existence. 

ITl, The specific subjects of the Fourth schedule include 
mechanics, animal physiology, physical geography, botany, and 
domestic mnomy, but only two subjects may be taken ( jr three 
if the child has nasoed Siaidard VI.) ; and the ichedule also 
includes English Itterilure, mathematics, Latin, French, and 
German. Dtentnre is a general favourite ; and domestic 



NATURE 


489 


Sepf, 22 , 1881 ] 

ocoDomy IS obligatory in gir]*!' BChools if any specific BUb|ect 1 j facts of nature I'l an essential paiL of the education of every 
token at all ; bo that the chance of any of the otho^ being intro- child, and that it ahouM be i^ivcn c Jiilmuuubly duiing the whole 
daoed b very much diminished. It muit also be remembered of school life froji the baby ulab^ lu Uic highest standard, Of 
that these bubjects are only allowed to be taught to children in course in earl) yrars this teaching ^ill he ^cly ru limeiilory ; but 
the Fourth Standard and upwards , while only a'jout one-fifth of by developing the child’s powers of peicejiliun and comparison 
the children in the boys' and girls* schoala are to be found at it will piepaic 11 for a gradual exi^iisioii of buch knowledge. 


pieaent in these standard'). According to the Rei>ort of the 
Connittee of Couned for Edoealion recently isbued, there were 
4^,761 children prcsenied for exaininolijn in lhc~c standard'-, 
OT whom the follow ing numbers only were examined in the science 
sabjecta : — 


Mechanics 

2,109 

Animal physiol jgy 

24.725 

PhysK'al ge Jgiaphy 

34,238 

Bjlany 

1.853 

Domestic economy 

50.797 


Out of 439 bo)s' and girls’ dep.irlnicnts under Ihc London 
School Llonid, the specific science '-iibj iti-^ w ere taken up, a^ 
follows, during the year 18S0 — 


MeJiauics in 

4 departments 

A'llmal physiuliigy in 

123 

Physical geography in 

112 „ 

Botany m 

9 

Domestic economy 

172 


Mr. Hance of the L'veiiiool School Coanl has favoured us with 
an accnint of the systematic acientific instruction which is given 
in the B lard bch jqIs of iliat town by a special science btafT 
The subject selected for the Vioys is mechiincs as defined m the 
New Code, with a considerable ilevelopmcnt in the direction of 
elementary jiliysics. It has been in ojierauon since 1877, niul 
the TC-uUs for the year 1S80-81 arc given m the following 
table — 


Year 

Number 

Number 

Percentage 

i8Bu ei 

prestnled 

p4''iicd 

ot pasaei 

Slagt. I. 

797 

442 

55 46 

II. 

39 S 

2C1I 

<>5 59 

M III 

122 

R2 

67 21 

'Iotn.1 , 

1317 

785 

59 (> 


Domestic economy is also taught to the girls in n ‘imdai manner 
111 Birmingham 1200 scholars arc receiving scientific lustruuliun 
in the schools of the Boird, and u is staled Ih-vt the teachers 
uniformly find that “it add^ interest tj the work of the school, 
that the children were eager to be present, and that the le'?soiis 
w'ere enj lycd, and were in fact giving new life to the >:chouL '* 
The Boa'll have fuiml the results so sati'^faclory that they are 
now furnishing Ihur neW’Cst school with a laboratory and lecture 
room 

IV. As to science- teaching which does not fall under the pro- 
visions of the New Code It 11 not probable that any large amou'it 
is attempted In Mancheater, however, the Uoaid give-i instruc- 
tion to 404 children, all of whom have passed btandaid VI , the 
highest ordinary standard, m the follow mg tubjecLs phy'iiology , 
acousLiC'-, light, and heat , lungnctism and electricity , chc- 
miblry , practical chemistry , botany. This tcadimg is illustrated 
by means of good apparatus, &c , and has had a very beneficinl 
enect upon the science and art cla-^^es of the town. When it is 
coubLdered that the provision*} of the Code naturally form, m 
alinobt all cases, the extreme himt of what will be a( tempted 111 
the schools, it is important that Ihcy should be pheed as high as 
possible. This will be a great advantage to the stronger bchooL, 
and no disadvantage to the weaker onefi, as the higher blanches 
of science teaching will of courbe be optional Your comnuttee 
have, therefore, arrived at the following conclusions — 

I. As to obj^t lessons. That it is very desirable that Her 
Mo^jesty’s Inspectors should take object Icshons into account 111 
estimating the teaching given in an infant school \ and that they 
ahould examine the classes in the graded schools wherever object 
Icisons are given 

II. As to class subjects. That the Leaching of Fuch subjctcU a^ 
natural hibloty, physical geographic, natural phibsophy, &.c ■ 
should not necessarily be "thruugn reading lessons,^’ aa oral 
lessons, illustrated by maps, diagrams, 6|iecimcn>, &c aie 
undoubtedly better when given bv a teacher duly qualified to 
handle these subjects They are or opinion, also, that it will be 
deorable to allow a larger number of cla^s subjects to be taken 
up in any particular school, and to give in eudh ca e a piopor 
tumalely increased grant. 

III. As to sfcciJSc science sub Ms That a knowledge, of the 


They coiiiidcr nLj ihat the early iLacliing inu-t lie very general, 
W'hilc the latei niay be more specific , tliey think, however, that 
Lbe science !>ubjLLL aia given in .Schedule IV. arc faiily open to 
objection, as being sinnewhat too ambiliou^ 111 then iiuin(.nclature 
and in then sc ijic, and that they ought nut to be atleiniiltd unless 
the child ha^ hid a jirevioUs training in natural knowledge 
bcfuic entering tiic fuiiiili standaid, Thui the specific ^>ucntlnc 
subjcel-. ought not t) b; didinet, as they jiracticoUy are at 
present, fio n the pteviou. teaching, greater latitude of choice 
might lie .ilijwLd 111 thcMi , and while they should not afford 
leLlmiwal instruciion they sliuuld prepare the way foi any tech- 
nical classes or schools int j which the Lhildrcn may subicquently 
cntci In ug.il (1 to duncstic economy they aic of opinion that 
most of liL p iiiiti) einliiaced in the schedule would be uueful to 
boys as well as to guls 

IV As to ixominatiotts That in the apixnnlment of Her 
Majesty's Insjiectors ^omc know ledge of natural science should 
be considered as absolulely rcqui-ite , that in examining the 
children they sbuiild direct their iiKpiiriLs so a.s Lu elicit not eo 
iiiulIi then know ledge of special fac's as their iiUclIigLnt acquaint- 
aiiLC with the vv irld ol iiaLuic around them , and tliat tliLs may 
j lie inuLh liLllir done by 01 a\ ci'innnation than by paper work 


hllCTlON A— M VniEM VTICAL AMJ PUY-SICAL 

On ihi hcQimny of Metal in Conductois p/ hleclsicUy^ by Sir 
W ’Ihoinsoj — 'Ihc ino'.L cc momical size of ihe cop[ier con- 
ductor for the clecliic transmission of energy, whether for the 
clcctriL light 01 foi the perrormaucc of mechanic>\l work, would 
be fjuiid by comparing tlic annual iiUeie L of the money value 
of the e )p])cr with tlie money \ ilu. of the energy lo<t in it 
annually 11 the heat gencialed in it hy the electric currenL The 
iiiuiiey value of a siatid .iinriitnL of eiie g) had not yd begun to 
.appear in the Lity jiriLC list'- It 10/. weie Ukm as the par 
value of ahoi'-c puaci night and day fui .1 yiar, and alljwmg 
foi the actual v.ilue bting gicater or less (a 1111 glit be viMy much 
greater 01 very much Ic'-s) ftCLording to cw cu iistancc'^, it was 
easy to estimate the right quantity - f metal to lie pul into the 
coiirluctor to c mv'ey a current of anj stated strength, such as the 
ordinary strength of current for the iwwcrful aic light, or the 
teii-fiilil siiength curicnt (of 240 webers) which he (Sir illiam 
Thomson) had refened to in Ins add css as practically suitable 
for deliveiing 2 1,000 hjiBC-]iovvci of Niagara at 300 miles from 
the fall He remarked that (conlrarj to a vTiy pievnleiit imjireuion 
and belief) the gauge to be choicn for the conductor djei not 
depend 011 the length of it Ihrjugli w'hich the energy is to be 
tiansnittcd It depends solely on the strength of the current to 
he u^cd, ' apposing the c Jfit of the ineial nnd of a unit of energy 
to be detenmned. L-t A be the hccti >iial area uf the conduc- 
t ir , J the spicifit resisranre (accorOing to bulk) of the metal , 
and / the stiength of the current to be u-icd The eiicrpy con- 
verted into heal and so Ijst, per secoiil jicr cciitimclrc, is se^fA 
ergs l.et/ be the pruporli m of the whole Imic during which, 
ill the course of a year, this current iske]it flowing Theie being 
31 J million sccmdi in a year, the lo s of cncigy per annum Is 
3 rsXioVjt“M "‘fis - . (0 

The cod of Ihl , if be the cost of an erg, is 

- . ■ (a) 

I^el y be the money value of the metal per cubic centimetri. 
'Jlie cost of poiticssing H, jier centimetre of length of the wire, 
at 5 per cent per annum, is 

r-^/ao . . (3) 

II dice the whole annual cost, hy mtered on the value of the 
metal, and by loss of energy in it, h 

1 VA +3'-5Xio>r»i- 
20 A 

The amount of A to make thii a minioiuui (which is also that 
which makefa the two ccmstitueiits of the lo.a equal) u ai 
follows 

^ - -Jiy s ■ 

-fV (63 . ■ (5) 
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Taking 70/. per ion Hi the pnce of copper of high conductivity 
(kno\in oa "conductivity copper" m the metal morket), we 
have *00007/ as the price of a gramme Multiplying this hy 
8*9 (the specific gravity of copper)| vie find, as the price of a 
cubic cenbmetre, 

r= 00062/ . (6) 

and the assumption of 10/. as the pQi value of one horse- power 
day and night for 365 day^ gives', as the price of an erg. 


io/./t3iiXio'X74Xio“)=^^^‘^^j,of 1/. ( 7 ) 

Supposing the actual price to be at ihe rate of r x 10/ for the 
horse-pOM er j ear, n c have 


£= 


. of 1/ 


2 jXlo"l* 

Lastly, for the specific resistance of copper n c have 
1=1640 . 

Using (8) and (9) in (5) we find. 


( 8 ) 

( 9 ) 


^ 23Xio'®X ooob2 1*38 


Suppose, for example, S (that i'-, electric work through 
the conductor for twelve hours of every day of the year to be 
provided for), and r=i. * These supppu^iuoiis correspond fairly 
well to ordinary electric transmission of energy 111 towns for 
light, according to present arrangements We have — 


j4 = c 



5 '^5 


19 r 


That IS to say, the sectional area of ihe v^ ire in centimetres 
ought to be about a fiflielh of the strength of the current in 
webers. Thu'-, for a powerful arc-lighi current of 21 webers, 
the sectional area of the leading wire should be 4 of a square 
centimetre, and therefoie its diameter (if it is a solid round wire) 
should be *71 of a centimetre. If we lake which cor- 

responds to 1900/. a year as the cost of 5250 horse-power (‘ ee 
Presidential Address, becLiuii A), and if we take i, that is, 
reckon for continued night and day electric work through the 
conductor, w e have — 


higher potentials on each lamp till its carbon broke The 
illuminating power was mensured lu the simplest and easiest 
way (whii^ is also the most accurate and trustworthy), by letting 
the standard light and the lamp to be measured shed their li^ta 
nearly in the same direction on a while ground (a piece of wnite 
paper was used) , and comparing the shadows of a suitable olnect (a 
pencil waa used) , and varying the disUnLe of the standara light 
from the white ground till the illumination^ of the two shadows 
w'crc judged equal The standard used was a regulation " stand- 
ard candle," burning lao grams of wax m the hour. The 
burning was not actually tested by weighing, but it was no 
doubt very iieorly right , nearly enough for our purpose, which 
was an approximate determination of the illuminating powers of 
each lamp through a wide range of electric power applied to iL 
llie foUow’ing results were obtained ■ — 

Lamp No. I. 


No of 
expen- 
melil 

Cells 

! j 

, i 

1 

Wcbcfi 

1 

Vuhix 

weben- lo 
■•kiloRram- 
nteircs 

1 Horse- 
power 

C>uidlcs 

Candle! 

per 

horBC- 

power 

1 

26 

! 

1 

1 21 

6 88 

■093 

1 1 6 

125 

2 

30 

6S'S 

I 46 

956 

129 

25 

*94 

3 

32 

70 2 

1 64 


156 

42 

263 

4 

33 

71 8 

174 1 

12'^ 1 

■170 1 

38 

224 

5 

34 

74 * , 

1 81 


181 

44 

243 

6 

35 

76 i 

1 82 

I3'86 ' 

■187 ' 

55 

294 

7 

36 

78 0 

J 99 

IS 52 

'210 1 

63 

300 

8 

37 

80 3 

2 06 

i 6 *S 4 

224 

66 

295 

9 

38 

81 9 

2*06 

16 88 

22S 

76 

333 

10 

39 

84 6 

2 06 

*7 43 

■235 

82 

349 

11 

40 

87 0 

2 'IO 

18 27 

247 

84 

340 

12 

42 

909 

2*17 

19 72 

267 1 

102 

382 

*3 

44 

92 0 

2'I7 

1 *996 

•270 ' 

89 

330 


46 

99 * 

2 21 

21 9* 

*296 

114 

3^5 


Carbon of lamp broke w itb same power, imme- 
diately after the measurement of the light was 
completed 
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19*5' 


Lamp No If. 


and if f= 24, .^=1*24, which makes the diameter 126 centi' 
metres, or half an inch (oi stated m the PicsidenLial Address) 
But even at Niiigara it is not probable that the cost of an erg 
can be as small as gfir taken as the par value 

for England , and probably therefure a larger diameter for the 
wire than } inch will be better economy if so large a current os 
240 webers is to be conducLtd by it 
Il/umtuatmg Powers of hicandescent Vacuum Lamps w%th 
Measured Potentials ana Measured C ur rents ^ by Sir William 
Thomson and James T. Bottomlcy, — The electromotive force 
used in these experiment's was derived from Faure secondary bat- 
teries kindly supplied for the jiurpose by ihc SoLictc la Force 
ct la Lumi^re in tncir London office Iwo galvanometers were 
used simultaneously, unc (called the potential galvanometer) 
for measuring the dilferencc of pi^tcniials between the two ter- 
minals of the lamp, the other (called the current galvanometer) 
for measuring the whole strength of (he cunent through the 
lamp. The potential galvanometer had for its coil several thou- 
sand metres of No 50 (B W.G.) silk-covcred wire (of which 
the copper wei,^hs about one-twentieth gramaie per metre, and 
therefore has resistance of about 3 ohms per metre) Its ele^ 
trodes were applied direct on the platinum tenmnah of the 
lamp. The current galvanometer had fur its coil a single circle, 
of i^out 10 centiineire'i diameter, of thick wire placed in the 
direct circuit of the lamp, by means of electrodes kept clo^e 
together to a ^ ufficient disLince from the galvanometer to insure 
no sensible action on the needle except from the circle itself. 
The directive force on the ncedU which w os produced by a large 
semicircular horseshoe magnet of small sectional area was about 
2I c,g.a,, or fifteen timen the earth's horizontal magnetic force in 
London, This airongeintnt would have been better for the 
potential galvanometer aLno than the plan actually used for it, 
which neA not be described here. The ^ca]e of each galvinfi- 
meter was graduated accoiding to the natural tangent of 
the angle of deflection, that the strength of the currant was 
aimply proporiional to the number re.id on the scale in each ca.^e. 
Three lamms were used, Nos. II and 111 . of a larw size 
than No. 1. The experiment was continued with higher and 


No of 
experi- 
ment 

Cells 

1 Vollv 

Wcljcn j 

' VohiiX 
webers— 10 
=kilaEram- 

meires 

power 

1 1 

Candles 

Candles 

J" 

hone- 
1 power 

1 

40 

897 

1 2 Z07 1 

19 8 

27 1 

49 

1 

181 

2 1 

42 

93 3 

2 296 

22 42 

29 

68 

234 

3 

43 

95 4 

1*38 

22 71 

3 * 

76 

245 

4 1 

44 1 

988 

2'49 1 

24*60 

'33 

lOI 

306 

5 

46 

loj 0 

2 63 

27*09 

37 

**7 

316 

6 

5 ° 

106 9 

2 74 

29-29 

40 

«47 

367 

1 1 

52 

no 8 

285 

31 'S8 

43 

189 

440 

8 1 

54 

117 0 

295 

34 53 

•47 



9 

56 

ii9’8 

29s 

35 ’34 

■47 

1 186 

' 388 

10 

58 

121 8 

2 98 

3629 

■49 

1 

3 < 5 i 

11 

40 

4 ^ 

87*0 

2 14 

1863 


35 

140 

12 

89 7 

2*24 

20 09 

■27 

42 

156 

13 

60 

122*8 

3'o6 

37 58 

5 * 

1&6 

3&5 


62 

I 26‘0 

3 13 

39 '44 

*53 ! 

180 

340 

15 

66 

70 

*324 

Carb 

0^0)1. 

4289 

.mp broke. 

■57 

222 

383 


Lamp No. Ill, 


No of 
experi- 
ment 

CclJi 

1 

VolM 

1 

Weber!. 

Volux 
waberf-r 10 
BkUognm- 
meirei. 

Hoih- 

power 

Candle! 

Candles 

1 per 
horSB- 
power. 

1 

40 

^*'3 

»85 

a 3’45 

■31 

68 

S19 

2 

50 

loi 6 

390 

39-70 

■54 

*95 

361 

3 1 

60 

Carbon of lamp broke. 





Some of the irregultritiei of the results in the preceding tablea 
are TCiy intcrcatlng and important, ai showing toe effect of the 
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blExckeniEig of the gla&s by volatiLiBatioii of the carbon when too 
high electric power came to be applied The durability of the lamp 
at any particular power mU't be tested by months experience 
before the proper intenaity for economy can be determmefl 

Ok some Uses o/Faure's Accnmulaior in tonnection Wfth Light- 
ing hy EUctnetiy, by Sii W. Thomson — The largest me of 
FauieS accumulator in electric lighting was to allow steam or 
other motive power and dynamos to worlc ecoDOiiiically all d ly, 
or thioughout the twenty-four hours where the circumstances 
were such ns to rcndei this economical, and stoiiiig up energy Lo 
be drawn upon when the light waa required There was aUo a 
very valuable use of the accumulator in its application as an 
adjunct to the dynamo, regulating the light-,;iving current and 
stojing up an irregular surplus in such a iiiannei that stoppage 
of the engine would not stop the light, but only reduce it ‘^lightly, 
and that there would always be a good residue of two or three 
hours' supply of full lighting power, or a supply foi eight or ten 
hours of light fur a diminished number of lamps Fie showed 
an automatic instrument which he had designed and con tructed 
to break aud make the circuit bttu eeii the P'aurc battciy and the 
djnaino, so as automatically to fulhl the cmditions described in 
the paper This insiiument abo guarded the coils of the dynamo 
from damafje, and the accumulator battery from losq, by the 
current flowing b^ck, if at any moment the electro-motive foice 
of the dynamo flagged so much as to be overpowered by the 
battery 

An Analysis of FilaltoHships, by Dr. A Macfarlane —The 
paper contained a summary of the notati.m and elementary laws 
of an analytical method of dealing with such que*: loiis as, in the 
simplest cases niay be dealt with graphically by means of the 
genealogical tree. The subject is a special branch of the algebra 
of logic, and its development appears to the author to throw 
much light upon the fundamental principles of that science and 
to suggest important que-tions as to the rdation of mathematical 
analysis to oidiiiary laiigiinges. The method lus been applied 
to test the "systems of affinity and consanguinity” of Dr Morgan 
of Kochester, New York 

On a Muro^cope vath Arrangements fo/ Illuminating the Sub- 
Stage^ by E Crosaley. —The aulhor stated that, using a bullseye 
condenser, the light from the lamp is thrown into the hollow 
hoiizo ital axis of the microscope, and liy means of a prism 
placed in the ccntie of this axis is reflected forwards in the 
diiecLioii of the axis on which the swinging sub-stage turns 
Th arm of a swinging sub -stage is made in the Form of a box, 
and cniries a second prism on the axi:>, 011 which it moves sq as 
to iiitcicept the rays of light coming from the first |jriHm, and 
reflect them in the direction of the arm or box At the end of 
the box 15 a third prism, which throw:s the rays of light firward 
on to the mirror, by means of which they aic finally rlircLted to 
the object on the sta^e No change in the position of the 
microscope on iLs horiiontal axi> affecta the direction of the 
light Fioni the lamp, and whatever the [Xisitioii of the swinging 
sub stage, whether above or below the stage, the illumination 
remains c instant upon the object The greatest facility is thus 
given for illuLninating the object at any angle, and also seeing 
which is most '>uUable. The prisms u-^ed are one-iiich, and give 
sufficient light for a one aixtecnth-iiich obiect-gKis with a RobS 
B- eyepiece, a suitable condenser being used beneath the stage 

Observations of Atmospheric Electricity at ^ew Observatory 
during 1 880, by G, M. Whipple. — The author having sjx)ken 
about the work already done, stated that he had devised a modi- 
fication of Prof Everett’s method, and tad constructed a gla'^s 
scale by means of which curves could be tabulated with great 
facility, Tliey had commenced tabulating and ducu^sing the 
accumulated records, and he was able to htate some of the facts 
derived from the curves for 1880. Having determined the 
atmospheric tension for every hour during the year ^en 
measurement of the trace was possible, the diurnal, monthly, 
and annual variations were computed, TTie months of maximum 
tension were January and March, and of minimum tension 
August and September, From the year's observations it was 
found that the laws vary in summer and winter ; for the summer 
months the tension was greatest wiifc an cast wind and lowest 
with a north wind, whilst In winter the tension was greatest with 
north and north-west winds and least with south-east .winds. 
From the resttlU obtained it was found that light wind^ had a 
-higher potential than strong winds. This, hiwever, wna not 
will marked In summer, but is almost entirely due to winter 
observation B. 

Oh Prof Phillipd amfoll Observations modi Ybrh 


Minster^ by G J. Symons. F R S. — The author, referring to 
the expenments esUbli-heci at York Minster, said that three 
gauges nearly identical in paLtein were placed, one in the 
mu cum garden, one on the ruuf of the museum, and the 
third on a [lole about 9 feet high placed on the centre tower of 
York Minster The'.c gauges were m'sasuicd at various but 
identical tunes during the years 1832-1835, and the results 
were — 


Museum garden 2 inches above ground 

Totil r'lin 

2[ 81 

RMio 

100 

Museum roof 44 feet ,, 

17 39 

80 

Minster tower 21 ^ feet ,, 

12 99 

60 


I'lof Phillips stated the real amount of the dimmutiun of 
ram at the upper slatiuiis depended upon the temperature of 
the seas' ns , the diimnuticin did not vary uniformly os the 
square root of height, being in wintei only as the cube rout 
Prof Phillips' experiments soon became known, and Prof 
Rachc of Philadelphia set up four gauges at the angles of 
a square tower 162 feet high Ills expeinnentb were reported 
to the Rnlibh AsNOcmtioii in 1838 In 186 1 Mr, Stanley 
jevons mide an impoitanl theoreliLal contribution lo this investl- 
g.iuon , he puinLcd ouL the weakness of the diflcrcnt extant 
theoric'*, and showed that Ihe phenomena observed were all 
consistent with the theory that the fall uf ram was practically 
identical at all elevations, and that the observed differences were 
due to the imperfect collccUon by the gauges , he also slated 
that towers, buddings, and even the gaii^e itself, wcic obstacles 
to the raiii'bLaring cunent of air, and he concluded that less 
ram would fall on the summit of the obstacle than elsewhere, 
the surplus being earned furwaid to the lee side Similar obser- 
vations have been m." Je during the hst fifteen years, which have 
also been quppleiuented by ancmometiic obseivaiion<-, and these 
have proved that the difference m the amount collected was 
always gieatest when the wind was itroiige-t The subject of 
late has been invcbligatcd by Mr Dine^, who pkiccd several 
gauges 50 feet from the giouiid on the tower of his house In 
1877 Mr. Dines read a paper, and said that there was no acLaal 
decrease .it the higher IcvlJ, but a diiniiiishcd collection due to 
eddy , he added that he found a large gauge on the tower 
caught much more than a small one. Mi Rogers Field now 
took the mattci up, and setting down the va'ues so as to form 
curves he showed — 1 That the ratio of the lalnfall on the 
tower to the rainfall on the ground depends on the force and 
direction of the wind 2. That when tlicrc is no wind the rain- 
fall on the tower is about the same as the rainfall on the ground 
3 That when theie is wind the amount of ram falling on the 
tower will vary on different portion? of the lower, the portion 
nearest the point at w Inch the wind strikes the tow er receiving 
less rain than falls on the ground, and tlic [lortion farthest from 
the point at which the wind strikes the tower receiving the same 
or more ram than falls on the ijTound. 4 That the excess of 
ram falling on the porluni of the tower farthcbt from where the 
wind strikes w’lll, to a Urge extent, compensate the deficiency of 
rain on the portion nearest to where the wind stnke?, but 
whether to a sufficient extent to make the average 'iinouiit of 
ram falling on the tower ec[ual to that falling on the ground 
cannot be determined from these experiments. Fiom these 
conclusions it is clear that if the budding be flat and large, the 
fall ill the middle of the roof ought to be nearly the snme as on 
the ground, and m tw 1 inatances this is so, first at .Messrs. 
Marshall’s factory 44 Leeds, and secondly Mr. Dinoa on a roof 
of 5000 square feet of area. Thus finally experimental evidence 
has Cl m-bnrated the views of Mr Stanley Jevons, given above. 

On some of Bell and lainter's Recent Rescan hes and thnr 
ConsfijuenctS^ by W, I ant Carpenter — The author referred to 
the researches of Messrs Oraham Dell nncl Tainter upon the 
sonorousness of matter under the influence of a beam of inter- 
mittent Ii^ht, and described the receivers employed, in which 
substances are placed for exa>i]ination Poious substances gave 
louder sounds than dense ones, and those of a dark colour 
louder than light when a rapidly intermittent beam fell on 
them. An apparatus had been contrived by Mr Tainter for 
measuring the relative sonorous powers of bodies, which was 
described by the author He also stated that it had occurred to 
him that a ulbdification of this apparatus might be employed for 
audibly eetiihating the rebitive intensities of two lights when 
intermittent beams fell from them upon two precisely similar 
receiveri. The author proposed to call this Instrument an 
audible photometer, lind said that lome rough expenmenti had 
somewhat insbfied his expectations. 
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On MapitUc Duturbancn^ by Prof. W. G. Adaiup, F.K.S. 
—The luthor, in conaidering magnetic diblurbanc&s stated (hat 
ctrtaiu facls iiboul Ihem bad long been known , from the obser- 
vationi of GouMt in 1834 the cliblurbiiig power was found to 
increase in northern latiti^es ; it was al^o found that tbc appear- 
ance of a dMurbiiDce occurred in ^vcral places at the same 
iknlant, but with great differenceji of resulla. The force reemed 
to originate at a certain point m [he interior of the earth, and 
the direction of the Oistuibing' force teemed constant, \et great 
diAierenccs were observable at places not remote from one 
another. Sabine feund that Ihetc dislurbincei had daily and 
yearly varLatloiv; from iheir mean valuc«, and that they have an 
eleven-year perk d corresponding to the appearance of spots 
Upon Ine sun. It has been shown by ob^ervntiom. that magnetic 
dibtuibacces and electiic currents on die earth are related , these 
eleciiic cuireiiLs in the earth have commonLy been attributed to 
changes of temperature, The monih of March, 1S79, was 
chosen for a companion of the photographic records of mag- 
netic disturbances, aiid records for the whole month u ere sent 
from Lijibon, Ciumbro, Stonyhurst, Vienna, hL Petersburg, aid 
Domhay in the nr rtherii hemuspherr, and from Melbc urne and 
the Mauriiius m the ‘outhern hemisphere Taking the dutuib- 
ances on March ^ an instnnce, we ■^ee that aor n 

after 10 a,ui. Oieenv ilH time on the I5tb, a di'<lurbance-wave 
happens, utuch '^hows hrst a diminution and then oji increase of 
horizontal fcjrce at Ihtersbiirg, Vienna, Kew, and I ihbcm, 
and also at Mtlhcurne m Australia. At 9 30 p.m of the •^aine 
day a migneiic torm begins, and continues for about an hnur. 
It IS felt m tie nrirthern and sLuthem lieniisphere*. Al all sta- 
tions m Lurope the horizontal force is increased m the drat part 
of the storm, and then diminuhed At Lisbon the vertical 
force is fir^t lOLteoised and then dimmislied, and at St Petersburg 
and Stonyhurst there is a diminution m the vertical force at the 
ame licne os at I isbon Regarding the declination nccdlep, 

Hnd that at St. Petersburg, Melbourne, and Bombay the dc- 
cUiution wciitward is hrst increased and ihendiniinishtd, whereas 
at Kew and Lisbon the motions arc in oppo'-ite directions At 
Bombay and Mauritius, near to, but on opposite ^idts of, ibe 
equator, the declination needle^) are deflected opposite ways. If 
we assume ihat by magnetic induction ihe earth’s magnetism is 
altered, the position of the magnet which voukl cause the 
disturbance must be such that its pole, which attracts the 
marked end of our needle, muht lie at the beg'iinmg of the dii- 
titfbince to the cast of Kew and I.isbon, to the nnith nf Vienna, 
and to the north-we^t tf St Peteit-burg, the I ivbon veriical 
force curve also shows it to be below the surface of the earih. 
Hence an inductive action equivaleid to a change uF i>asitioii of 
ihe north magnetic pole to war's the geo^ra[jhical pole would 
aocount for these changes. Ibe strengthening and weakening 
of a magnet with its noith po'e to the 1 orth on the ixe idian of 
Vienna might account for magnetic changes oli^^erved between 
9.30 and 10 30 at night, Greenwich time, on March 15, 1879 
In attempting to explain this disturl^snce by currents of elec- 
tricity or d Litharges of 'Latical electi icdy m the air above the 
naedlex, we must imagme Chat at hrt there is a strong current 
from the souih west over ht. PeteI^hu^g, fiom the west over 
Vienna, and from ihe north-west over Kew and I i>^lxjn, the 
vertical force needle at Lisbon showing that the current from ilie 
noith-we^t lies somewhat to the cast of Lisbon; (hat at the 
Mzurit us this lUirent is from the m rth, and at liotnbay from 
the south. Thus we must imagine tliat a current of electricity 
peiiea down from the nonh west to ihe south-ea»<t, going on 
towards the eiuit r ver Vieum, and towards ihe iioiih-east over 
St. Petersburg. This mu^t be kept up very much along the 
ume line chrnughrut the lir^t pert of the duturbance, and then 
the current oniLst be altered in ilrengih in the same manner at 
nil ita turn 1. An examination of the pnnc'pal dUluibanccs at 
Kew and at St. Petersburg seems to »how that (1) a dimii ution 
in the honi'^ntal force la ajccompamed by greater easterly deflec- 
rioni of the declination needle at St. PetarsLur^ than at Kew; 
(1) Increaie of horizontal force is accompauied by greater 
matetly deflections at St- Petenburg tbdii at Kew, or is some- 
times aecommnied by ^ westtily deflection at St. PeUriiburg 
and an eeatcrlf defleo'icn at Kew. Only moderate dit>tDrbance9 
haveelmdy rern Cvwldercd, and the aofchor now Ireale of a 
much larger magnetic storm whiih began at la 300.0. Green- 
wich lune on Angu til, This storm maiy be divided into three 
. one Jastrng 'rom laao on the lltlr Co I a.m. on the 
laih } « «ecoud from 11 30 a, m. on the i 3 th to a.m. on the 
13th ; and the third from 11.50a.1n. rn the Ijih to 7 to 8 a m. 


on the 14th of August. Ihe first storm began on August li, 
at ihe ume imtant at all static ns, Ihereii a decided umilarity, 
espeoaUy in the horizontal force curves, throughout the fliat 
part of ihu storm, and certfiin pt ints in it stand out prominently. 
The deflections are alike at Lisbon, Kew, Vienna, bt. Feten- 
biirg, and aAer the first very •^udden defliction at Yoronto also. 
The greatest effect is produced at St Petersburg ; ihe Hiuilanty 
between the large disturbances at Vienna and Toronto, in 
Canada, places differing about six and a half hours in time, is 
remarkable. About ii 45 p.m. and 3,40 p m. there are very 
remarkable points of agreement. From about 4.30 p.in. to o 

Di. Greenwich Lime, from about 11 a.m to S.JO p-m, 

oronto tune, die defleclKiu are opposed at Toronto and at 
Vienra or Kew This would | oint roiher to tolar action as the 
cause of the disturbance. At 9 p.ni ihe disturbances ore all in 
the same diicction, l)Ut about 11 p.m, uliiLt St Peterskorg 
agrees 111 directiuii with the uthers in a very violent |^haj»e of the 
storm, at Toronto the ilncction of the deflections is reversed, 
and tliLf reversal of curve'i continues uutil about the end of the 
fir«-t of the three ^tcruv Ihe *^ec(ind itorm, the mobt remark- 
able of the three, began about 1130 a.m. on the 12th, and 
la.sted until the next morning. At Toronto the line gocb off the 
edge of the paper 011 uhich the photographic record is taken 
At Vienna and Melbourne the motion ts so rapid that the plate 
is not sensitive enough to receive the impres'^iou'^. At 1 X 20 
midday, the tune of greatest di^tuibance at I isbon and at Zi-ka- 
Wei near Shanghai in China, tivn placej» nine hours diflercnt 
and nearly 111 the >-nnie latitude, the veriical force is mcreo-^ed 111 
pieci^ely the same fashion, At St. Pelcrsburg the ebangc m the 
hortzuiiLal force >^as oue thiity-hfLli pait of the whole horizon- 
tal force, and the total force was changed to nbuut i ne-eightieth 
part of Its full value. These magnetic changes arc so large ox 
to be quite comparahlr, as we tec, with the eaith’s total force, 
9u that any cemc which is shown to be incompetent from die 
nature ot things to pioducc the one can hardly be held to 
account for ihe oihcr. 

Ihe niimlicr of niaihematicians who attended the n-eeting wati 
\eiy remarkable, and among the foreigners pre'-ent may he men- 
tioned Mes<^rs. Ilnlphen, Chemin, Rudolf Slurm, CypnriMio- 
Stephano-, and W WooRcy Johnson (Annapolis, U.S.). A 
separate mathematical department was formrej, which met on 
three days, ai d more than ihirly papers on lure matheinalicfll 
subjects were read, many of them being nf treat iiiterest Prof. 
lUlphenmrde a communicaTinn un Slcincr's theorem relative Ln 
the ])osiUons of the centres of c nies jMBSing Ihrcugh three^ivun 
pi'iiit^ and gave an elegant extension of the theorem to distm- 
gui'h the cases in whnb the three points lay cn the same nr 
opposite branches of the curve. He abo made communication^ 
on the subject of in eoi diflcreniial equaiiona and hypergeomeln- 
cal series ; and 111 a fuiirih paper he con-idercd the number r F 
aspects in which points in a plane may be viewed He showed 
that two iKJints may be thus viewed in <tix way«, that fi.ur points 
can be view'Cfl in nine ways, and illustrated ihis by a diagram, 
and extended the theorem to Bve points. Prof. Sturm com- 
municated nn elaborate memoir on curves of double curvalurr, 
relating to the researches of Cayley ai d Halpheis which was 
□rdcreil to be printed i» exltmc among the reports. M, Ste 
phanos read several paper'*, in one of which be show cd that the 
diflcrent homograph ie<) which exi^tupon a straight line, anrl 
which are triply infinite in number, may be identified w ith the 
points of space A vimple and beautiful representation of the 
parhcuJarii of these syslnns w'ai thus obtained. 

The other papers inoluclrd commUDuaiiODa by Prof, Cayley, 
Oh tht TransformatioH of f'tmtitofUf and oh AbfCs 

Th^orom ; by Prof H J. S, bntith, On tht 
iiom satisfied by the M^ular ^quatofu^ and fm tkt Thea^ of 
tht MuUtplier tn tht Tramformohon of EH* Nix FUnelions i by 
Mr J, W. L Glai<iher, On iht q-Strus in EUtpttc EUntifom ; 
by Dr Hint, On Comrquatees of tht Sttond O^tr and Sacand 
Cfaxt , ar.d by Prof. K S Bail, On tht Appitcahon of non' 
Euclidean Spau U a Problm in Kntematict^ and an Exim~ 
siun of the Thfory of SertVN to the Dynamics of any Matonal 
Sysiom, 

SECTION B^uufiCAi. ScilKCR 

The Preitnt Staie of Ckemital NommclatHrt^ by Prof. A, W. 
Wiiluumon, Ph.D., RR.S. — The anthor stated there were per- 
ham few departments of rcience in which Fuch definite prlndplea 
had been adopted, and to a great extent thia appliM to the 
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fomkation of nameis, aa m their own science of chemi'-try 'Ihe 
pmcHoe of btatmg in % name as hnefly ns pn^-^ible certain Fact«, 
and 05 o rule important factef had been, ofi e\cry chemist I new, 
the chief object of their nomenclature But he thought he 
might be permitted to ^ay that if one looked to the cnmpo'-Uinn 
of any result like the preFent nomenclature of chemi'-try — which 
hod been guided by intellectual principles — Unas of immeive 
importance (o comider Us purely intellectual principle^, viz , the 
principles of convenience, and perhaps even of popular ta^te*^, 
and, if he might be allowed to imagine '^nch a thin^, even the 
prcjudicca which occa'-ionally aro'e among a great nmmber of 
men who adopted any particular form of expression He pro 
po&ed to refer to the quesbon from the different points of view. 
IF they had occasion to consider, without knowing anything 
about It, wbat wan the most important condilion to which every 
name ought to conform, he fancied there would he no two 
opinions on the matter The hr^t and mo>^t important conditinn 
and requirement of every name of a thing that was important 
was that it should cull to the minds nf ihosc who lued U, with- 
out ainbii'Uity, some one partiLular thing or one particular idea. 
He should be inclined to coii'-idcra code of laws hy uhich their 
action would he rei dered unifninuuh regaid to naine‘>, and 
whidi would e tnMi-h such fundamental principles that an 
absence of ambiguity would be ‘CLured, The moic any 
name could be deBncd and shortened the better it \vi uld 
be for chemistry In the nicdern 11m gr ess (»f chemistry, 
especially in that department of which the gioivih had 
been enormou-ly great — he meant the niany carbon com- 
ounds — the piirpo'^e of obtaining cleamcss and avoiding am- 
iguity in the nomenclature had been, wnh few exception^ 
satisfactorily attAined. But he thought memhera would agree 
with him that in ihe names given to bome compouTidfa more com- 
plex than others the chief object of c nvenience had m-t been 
attained to an equal exten' T hey found names given w hidi, 
when carefully considered by chemist*, told a story, but a vciy 
long story, and in a mannci which wah leullv free from am 
biguity, Lut only byoidof a great miinbcr or ‘jllables, and a 
compound word uf inconvenient length was this attained. On 
the other hand, amongst very connnon substances that sj stematic 
proce&s had been, he Lh< ught, to a cm ideiably Ic^s degice 
adopted 'Ihe 1 Ider nan ea of conimnncr >^uli taiice=, 'uch as 
salts, were to a great exient based iq on facts which weie 
true, tut were by no means ihe only facts to be recalled 
Of course every thcmi t knew the great numl er of names 
that wcie in common use, ami how fat they sened to lec.ill 
a particular proces*, bat only one ameng many processes by 
which the •iub'-tance could be foimcd On the other hand, 
many names had grown up fre m bodies W'hich were purely em- 
pirical — names which did not ncall any particular proiiei lies, but 
served with gicat convemenLe and wilhout ambiguity to imbca'e 
the body If they looked to Ihc cii cum ‘-lances which afiTected 
that (iiic condilion which he had submitted as es-eniiol to naij ca 
being perfectly free from ambiguity, there w as pei haps hardly one 
condition more pract cally important than this 'hat ihcre should 
be in the ramea as Utile change as po sil Ic, and n ore especially 
was this the ca<^e when a name that had oikc been given had come 
to be med in irlaiion to pariicular substances. It w bb w itbin ihe 
tnemory of cfemi-ta that changes of name hud takcu place not 
only when a ppriicular ‘ubatnnce wbr recalled, but ihcrc were 
also a constdeiable number of coi^es showing thal the name given 
at one tune to one body was afterwards given to another. The 
circumhtances attending such changes were in some m-tanecs of 
an exceedingly reasonal Ic kind, and well wonhy of coa*-idciati(iii 
after it was found that there were grounds for believing that the 
names belonged more properly to other '=ubstancc* If, however, 
changei introduced cnnfusion, they were necessarily injunous to 
the progress of the ■'cience. When he looked hack to the *’uc- 
CCR-iive ^tep 9 by which their knowledge had ri'^en to its present 
^Bition, and to the ideas that had '^ucceeded one anotner, he 
felt that m order to really undenUind chemistiY, and to he able 
to aErange the fact^ in a convenient order, tney muht see how 
they had grown up. If that wu unportnnt m pi actical matters, 
it ww even more important la What he might call the scientitio 
work. He ventured to tbuiJr, at all event', he hod always felt, 
that to o-e with safety any idea that they wore accustomed to 
UM; It was almost esventiaJ. and wu certainly of importance, 
that they ‘•hould endeavour to trace the orwni and growth of that 
idea, » u to m what it really meant lib object in brsnging 
the Fubject before the Section was to obtain from his colleagu'to 
ud friends their views on the present state of ir otters, and 'to 


give them ihe oppoitumtyof coiividcnng together— iho^e who 
more especially felt it their duty to contriLute by any means in their 
power to the atlvanccment uf science eUhei lu guiding the opera- 
tions 01 growth of tho^e muiies— whether there cculd not begreater 
concert among cbenu^t'. os tu what was being ami wh&t had been 
done, so that they migLt confonn ihcir doings to certain laws. 
He h.od frequently '^ceii with rtgret some fealures in chemical 
nomenclature ihat had been ^pimgmg up of lale jear*-. He had 
seen some habits gaining ground which appeared to be at 
vaiiance with the Vest jorniplea of uomcnclalurc — he wmuld 
a-s unic iiUch to be the ca.‘>c But (here were laws in the growih 
of thoce words, and he could not di ulit for his own port that if 
chemists came to recognise those laws, or 1 id themselves of them, 
the future growth of words would giodually come to Ve a mere 
<-ysteinatic guide. It had sometimes l)ccn felt that to attcmi t to 
bulvc ihe problem w'ould be U5elcs>-, and ihot irreguLarities had 
become so prevalent that it would be hopeless to think they 
could e\er remedy iheni. I ut he thought diflerently, and would 
iiige that m the direction he lind united out they were only now 
beginmng lo inuvc lliere was only one convemeut divuion 
among name* That divisn n, of coiire, w.vs not al^olute, 
beciiLse no uch divii^ion could be ab‘>i)lute; but the great majo- 
rity uf names weie used to denote things aid ulen-s. Some 
iinr es were nf little me 111 relation to ihc paiticulor idea«, 
and therefnre it reemed to lum that the best way to 
obtain a iiaine was as the rc'ult of expenment. If founded on 
that principle there could be no ambiguity At the imsent 
time, as their views had con'-idcial ly changed, and as they hnd 
not attained hnahty in their operal'ons, (here was n uch to be 
learnt, and it wa.s reasonable to supyio c that if they adopted a 
paiticular name to indicate a pai titular thing it might peihaus 
turnout at sorne lime hence an error upon which people would 
look back as hi-toiical Willi regaid to name^, especinlly 
thctjric-, there were some of them that had certainly '-erved 
imp'iitaivt ^urivi-c* It was then really essential tu the arrange- 
ment Ilf then ideas that they slumld for Ihe lime imagine some- 
thing to cxi'-t, and that tbey should recall by some convenient 
name that whicb they as uincd nr imagined. Name*, in his 
npminii, ought to express ukas, lut there were many namo 
intiiduced which he Ihrught were u^cd for no belter purpose 
than to express the alienee of ideas It often hnpi^encd that 
when exploring any particular ]iart of a field, they gtit a rational 
chu' which led them cleirly and well foi a certain way, and 
they failed to follow it furthci The ci-es were iium I cries'-, 
hut one nt the mort important was that of dicmical combinatum 
itself Complex Indies wciefar inoie numerous than the few 
simple horlich with whicli ihiy had to dn, and while in the 
hal'jt of luing the term chcuiLcal combination, tbey had con- 
cealed their ignoiance uf the late of comlnnation Others 
Useil the teiin molecular comhination, and there ogam 
they concealed their ignorance of the hcdies to which it 
was applied Among the iiresent anomalies lu names there was 
one which he ventured to '^ubmit Lo ihe consideration of ihe 
Sectiun, ard which hnd grown up I a ^ome extent of late, and 
that was the replacing of eminricd names of things by names, 
which, while he would call them rational, because they served 
to recall intelligibly and withiut ainbiguity, rerx'ed to recall 
ihe niimljer of atoo s. He mentn ned such cases by way 
of illlustrating the nictice which hnd ^eemed to him to be 
gaming giound nf lale years, for the yurpose, as Bome ^aid, of 
hici casing ihe clipme^s nf « Uremrnt lie had no dciibt ihat ihe 
w ords were framed for the purpose of convejing to the mmd 
something useful to know, and as nin cs formejon that principle 
had been found to be baaed on iho^e ‘^uperFcded by mherx, he 
thought when they came to sueh nan es as indicated molecular 
cmiqxsition it was bciter to avoid them, because, as he had 
•^aid, they bad rot arrived at finality The clu niisis of fifty ycarv 
ago were as confident u clicniihts of the piesent day in ihe 
matter of nnnicnclal ure , and iherefcire the more they CobU 
obtain names w'lthout ambiguity and wilhout liability tn change 
m (he future, the mr.re probable was it that Fuch nnnefl would 
stand Bud continue ta be used. A crow d of matenoi pmented 
it*elF lust then to fau mind, but lie did not think It wcnld 
be well to trouhio'ihc Section w ith further remorki. He merely 
wished td tbrr w dut the ball for hii culleoguei to dol w'llh. 

CdiMiojw and Ccal^ by C F. Cros«, B.Sc., and £. J. Bevu. 
— Thu IS a conhniullan uf the authora* reioarchen on luist fibre 
(Cheni. Soc. JeurtL.^ 1880, abitr. 666). By the Bdtion rf 
sulphuric acid (sp. gr. 1*65), at 70”, on jute fibre, an insoluble, 
blBck, spoogy substance has l^en obtained ; that the cellule se 
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of the fibie conLrlbutea to the formation of the substance, 
U shown by the formation of a hlmiUr compound from pure 
ceUulose and dextrin. A chlorinated product (C|oHigCl40jo) 
has'^been obtuned from this black substance, its properties 
are similar to those of the aromatic substance described 
in a previous paper (/or. ai ), The production of this spongy 
substance is usually a destructive one, and attended with 
an evolution of CO| and the production of acetic acid, 
Ac, It is not, however, necessarily so, for when the action 
of the sulphuric 4cid is arrested before the evolution of carbonic 
dioxide, a reddish brown solution is obtained, from which 
when poured into water a copious flocculent precipitate is ob- 
tained, of a body very similar in chemical properties to the black 
Bubitance deacnbed above. The chlorine substitution products 
are easily converted into astringent bodies, producing dark- 
coloured precipitates with iron salts and copious coagulation 
with gelatine. These facts, together with the following ‘ — (a) 
Meissner and She,)pard's conclusion that (he hippuric acid of 
herbivorous urmc is derived from an aromatic body present in 
the fodder, apparently a form of cellulose, which the authors 
have identihcd as similar to the characteristic consitituent of bast 
fibre , (^) the previous demonstration by the authors of the 
homogeneous nature of jute fibre, and that m its resolution the 
percentage yield of cellulohe may he increased apparently at the 
expense of the aromatic constituent ; (r) that the process of 
Liquihcation (or the formation of tannm-Uke substances) is said 
by microscopisti to be due to an intrinsic modification of the 
Gubdtances of the cell- walls, 2 r , of the cellulose, and not to an 
inhltration uf the substances present in the cell cavity , [el) the 
numerous cases in which tannic acid is formed at the expease of 
plant structures of the nature of cellulose — lead the authors to con- 
clude that, until the contrary is proved, lignin mast be regarded 
as derived from cellulose by chemical modificalion. The 
spongy black substance, previously descnbeil, dries to a hard 
mass resembling cannel coal, with which the authors have com- 
pared It, and have obtained similar products of chlorination 
and nitration, and further support of the opinion that coal is not 
carbonaceous in any more special sense than alcohol, but is 
rather, as supposed by Dalzer, composed of C, 0 , H, N bodies, 
which are genetically, if not homologously related The authors 
iuggest that cellulose, lignite, peat, Lignin, and anthracite are 
terms of an infinite senes differentiated under the conditions of 
their formation. 

Hydraiion of S<UU and Aevis^ by C. F. Cro^s, B Sc — The 
method adopted by the author for niv&itigating the rate of 
hydration of a substance consisted in exposing ah^ut 1 gramme 
of the substance in a bell -jar of 2000 c c. capacity, to an atmo- 
sphere saturated with aqueous va)>our. After a critical investi- 
gation of the probable error*., the "Jolly” Federwaage was 
used to make the numerous weighings required, and thus the 
method of observation was rendered very expeditious The 
paper contains diuCTams representing the velocities of hydration 
for certain salts and oxide**. The author has observed that, under 
these " artificial ” conditions of exposure, all the soluble salts 
examined deliquesce. This takes place in some cases without 
previous hydration, r r., with potassium bichromate, and m such 
cases the water may be removed by pressure between blotting 
paper. In other cases, t with CUSO4, the salt deliquesces 
after uniting with water of chemical hydration, and m a dilferent 
manner. It would therefore appear that the continuity of the 
phenomena of hydration and solution, as regards the determining 
cause, IS demonstrated by these observations. 

On Colliery Explosions, by W. Galloway. — The author gave 
an account of his expenmenti made to show the influence of 
coal-dust in colliery explosions. In July, 1S7S, he made three 
leU of experiments with difEnent kinds of apparatus. In the 
flmt set, in which coal-gu was used instead of fire-damp, and 
the M and air were Carefully measured, and then coal-dust 
added, , it was shown that s per cent, of gas, 'mixed with air, was 
rendered Inflammable when coal-dust'was added , 3 per cent, of 
ghi made this mixture slightly explosive \ 4 per cent made it 
still mora explosive , and j per cent, product a violent explo- 
sion. Hie total quantity or gas and air mixture was little more 
than a cubic foot. In the second set it was shown that the 
return air of a mine containing 2 per cent, of fire-damp became 
loflanuiuble when coal-dust was added to it. In the third set 
the explosion of a mixture of air and fire-damp was made to 
raise and Ignite cosl-dust scattered along the floor of an artificial 
galleiy Jo or 60 feet long, and 14 Inches square inside. The 
name of the fire-damp explosion alone was found to be 7 feet or 


8 feet long ; the fiame of coal-dust in pure air was 35 feet or 
40 feet Long , and the flame of coal dust in the return air em- 
ployed in the first set of expericnetits was So or 90 feet long. 
The publication of the e results called further attention to the 
subject, and after the Seaham explosion the Home Secretory 
requested Dr Abel to inquire, amongst other things, into the 
influence of coal-dust in promoting 3 iat disaster. Prof Abel 
made experiments near Wigan, and obtained results similar In 
kind to the author^, but different in some respecti In July of 
the present year the author made experiments with apparatus of 
the following description : A sheet-iron cylinder 6 feet long by 
2 feet in diameter, do^cd at one end and open at the other, had 
it^ open end bolted to a wooden gallery 126 feet long by a feet 
square inside One end of the wooden gallery was thus closed by 
the sheet iron cylinder, an explosion chamber, and the other end was 
open Six sheets ofnewspaper were placed between this open end of 
the explosion chamber and this gaUery, and a tight joint was en- 
sured by means of screws. Rather IciS than 2 cubic feet of fire- 
damp was carefully measured and introduced into the explosion 
chamber The wooden gallery contained only pure air The 
air and fire-damp contained in the explosion chamber w.^ tho- 
roughly mixed by means of an appropriate mechanical arrange- 
ment, and the mixture was exploded. The exnlobiun burst ue 
sheel*» of paper, and the resulting flame travelled about 12 feel 
nr 14 feet along the g.ilieiy, and as suddenly disappeared. The 
gallery was then strewed wilh a layer of the coal-dust from ^ inch 
tu I inch thick along its floor, and some was placed on shelves 
which stood in sets of thiee, one above Ihc other, at distances of 
10 feet from each other, along the gallery. The same arrange- 
ment as before was then mode m regard to preparing for a fire- 
damp explosion, exactly the same quiintity of fire-damp being 
measured, mixed, and exploded By this explosion of the fire- 
damp mixture the coal-dust was raised m a cloud throughout the 
whole length of the gallery, part of it was projected out into the 
air to a distance of 10 feet or 30 feet beyond the end, and, after 
the lapse of an appreciable interval of time, the flame found its 
way to the end of the gallery and flashed out through the cloud 
of dll 4 to a greater or less distance according to circumstauces 
The greatest length of flame thus obtained with coal-dust and 
pure air was 147 feet on one occasion, and from 1 00 feet to I40 
feet very often. He cm^idcred that these results proved in the 
most convincing manner that coal-duat formed an inflammable 
mixtuie with pure air, and they settled once For all the question 
as to how an explosion in one district of a dry and dusty mine 
could penetrate to the most distant parts of every other district 
of the working*, in the same mine In conclu'^ion the authoi 
spoke of the necessity of keepiim the floors of mines damp, and 
thus lessening the dangerous influence of coal-dust. 


SECTION C— Geology 

A preliminary Account of the Working of Dowkerbottom Cave 
in Craven dufing August, 1881, by £ B. Puulton, M A , 
r G S — Dowkerboltom Cave is 1250 feet above the sea, between 
Arnchffe and Kilnscy, Its mouth is merely a fall in the roof of 
the cave, which stretches from either cad of the fiaaure thus 
formed The original mouth is not now vi ihle, but is probably 
to lie found at the foot of a slope to the south. During most 
of Its course the chambers and passages of the cave are not 
separated by any mat thickness of rock from the ground above, 
and thus other falls must be expected to occur. The eastern 
dividon of the cave is about 450 feet long, and has three fine 
chambers separated by two passages, the first very short, and the 
second very long. This division ends under high ground, and 
the true mouth must be in the other, or western cave The iut 
chamber is characterised by mechanical deposits — blocks of 
limestone fallen from the roof and a stiff brown city beneath. In 
the other chai^bers and pa<;sages are chemical aepObits — ^hord 
and soft stalagmite. The western divUion is smaller, but also 
contains three chambers and (wo passages. It must be about 
250 feet long. Chemical depo'-ita, with some falls from the 
roof, are present throughout. In Former u orkings by Mr. Farrer, 
Mr Denny, and Mr. Jackson, the first chambers were explored 
in their surface layers at least, and here were found the numerous 
metal and brae oniajnents and implements, together with the 
bones of animals Usually found in the historic laycn (of Romano* 
British age) id caves. The second passages hive also been 
worked, and part of the second chamner on the eastern side. 
Other parts or the cave appear to be quite nntouched. The great 
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difficulty In vorking the cave is the removal of the dibrxs to pre- 
vent its interfering with further work. Wc therefore put up a 
windlass over the cBL^tcrn enl ranee and cleaied a way for barrows 
through the talus below. Beneath I he talus the black earth, m 
which remains had been previously found, was seen, and many 
articles of Roman age were taken from it Chamber III. was 
marked into parallel*^, and these into squares In the centre wc 
sank a shaft and passed through the following layers ,—(i) 
Romano- Britiih layers a black earth with pottery, ornaments, 
&c . and numerous boi cs, usually from 1 to 2 inches tliick , 
(2) hardish stalagmite^ about 6 inches thick, in one place con- 
taiDUig the bones of a dog or small wolf ; (3) ^ojt iialagmite 4 
mches thick , (4) hardish stalagmite t inches thick , (5) w/t stalag- 
mite Z feet 6 inches thick , (6) stiff brown clay with large angular 
blocks of limestone fallen from the roof firmly imbedded in ii. 
This layer was 8 feet deepj as far as we saw it. Ihe last two 
feet are laminated and contain smaller blocks, At the deplli of 
about 12 feet from the surface we came upon part of the solid 
limestone floor or side of the cave, sloping steeply downward 9 
There were no indications of a change in the nature of the 
deposit at the i unction with the limestone, and the clay appear^ 
to extend much deeper than the level at present reached. Thus 
below the s^taUgmite purely mechanical d( posits succeed, and no 
limestone blocks are found above this horizon, although ihe 
stalagmite has been removed over a large \ art of the floor of the 
chamber. No traces of a fauna have been as yet found below 
the first hardish stalognnte , indeed all the deposits passed through 
below the stalagmite indicate the former presence of a btill lake 
in which the great thickness of clay slowly accumulated Further 
work v'Qs Bto))]:>ed by the heavy rain which flooded the shaft dug 
In the clay. It is Interesting to note that the Former condition 
of Chamber 11 is identical with the present state of Ihe third 
chamber in the preponderance of mechanical over chemical de- 
posits. Ihc change from mechanical to chemical deposits was 
probably produced by a change from accumulation m still water 
to accumulaiiun in running water. Possibly also the absence of 
blocks fallen from the rooF in the stalagmite may be due to the 
bicarbonate of lime contained in the water which perctilaied 
through the roof, cementing together the limestone blocks. The 
absence of this cement when the clay was dep isitcd may be due 
to the absence of solvent power in the water which then perco- 
lated through the roof. For the carbon dioxide would not be 
evolved Fro n a soil deficient m organic matter, as the soil cover 
mg the Yorkshire hills for a period long after the Glacial period 
must have been. The author expresses his best thanks to Mr 
J, R Tennant of Kildwick Hall, Leeds, and to Mr J R. Eddy 
of Carleton, Skiplon, who gave, on behalf of the Duke of 
Devonshire, the permission to work the cave, and further aided 
with kind help and advice all through the work. 

Ofi Asteromilta Reads ^ a New Speius of Coral from the Oligo- 
cent of Broehen/iurst, by Prof. P Martin Duncan, F U.S — The 
author described the characters of this coral, placing u in the 
genera estahU'<hed lo include certain corals from the Webt Indies, 
and some dredged up m the Cambean Sea by Count Fourlale^, 
He referred to the genus Madreporn, which lives in twenty lo 
twenty-five falhoms, 74“ Fahr temperatnre, rceF-building coral, 
or on banks 111 a turbulent sea. The specimens arc generally 
rolled, but some are absolutely perfect, and clearly give the 
histoiv of the physical conditions of the close of the Eocene 
period in ihc south of England, which then resciiibled the cliauite 
of the Bermudas. 

Ontki B'ormation of Coal^ by E, Welhercd, F.G S., F.C.S — 
'pie author considers (i) that coal was not formed from vegeta- 
tion of the Lepidodencir Old type, and that therefoie the Stigmana 
found in the imderclays are not the roots of the vegetation which 
gave rise to the coal ; (2) that the vaneties of coal and the 
diange which iometinie<; lakes place in one and the same beam 
are not dup to metamorpbism, nor are they dependent upon the 
contorted state of the surrounding strati, hut arise from the greater 
or leis chemical decomposition 6f the vegetable mass, influenced 
by the arcumslanccs under which it was submerged. On ibe 
land grew the vegetation of the, period, represenM by the 
Lepid^endrons, biglllana, Calamites, &c. As the land sank 
and the waten encroached, the land vegetation was gradu^y 
washed away, but the roots remained m many cases, and those 
which oflered the greatest recisiiuica to decay ore the ones pre- 
ssved in a fossil state— hence the occurrence of StigmorU. 
the waters advanced the ground wontii become swampy, and 
then we might expect to see spring up reeds, mouei, ancl other 
vegetation suitable to the changed condition \ it is to vegetation 


of this kind that the author ascribes the formation of coal. 
With a view of a>^cc^talnlng whether the chemical composition 
of the beds which overlie a scam of coal which has changed 
From bituminous to anthracite also changed, the Welsh " nine- 
feet" seam was selected, which near Cardiff is semi -bituminous, 
and at Aberdare becomes anthracite ‘specimens of the over- 
lying strata were selected from the two districts at each foot 
above the coal for five feet , these were analysed, and it was 
Found that the beds from near Caidiff were considerably more 
argillaceous and, as a whule, less femiginous than those at 
Aberdare 

On the Palaozoic Rocki of North Devon ojir/ ^Vtst SomiTset, 
by W A. E. Ussher, F G S , Giological Survey of England 
and Wales.— The classification adopted is os follows — 


/ 


LOWER J 
DEVONIANS 


Foreland 

Grits 


I.YKTON 

Beds 


( Red and purplish grits, fine- 
l grained, ana in places bili> 
( ceous 

i Grey, even-bedded, and jointed 
grits, grey schists, and schis- 
tose gnts with of calca- 
reous matter. 


MIDDLE 

DEVONIAN 


Hanc-man , 
Griis , 


i 


Ilfracomtie 

hLAlLb PASS- 
ING INTO 

MoRI'L 

Slates 


Coarqe white quart/ lae, red- 
spcckled gut, in and upon red 
and grey rather fine-grained 
grits associated with shaly and 
slaty beds. 

Grey and silvery slates and 
shales with arenaceous films, 
and impcrsistent bands of 
limestone passing into pale 
greenish mifossiliferous quartz- 
ose slates. 


UPPER 

DEVONIAN 


Picewell 
Down Beds 


Baggy Beds 


PiLioN Dtds 


Indian-red slates upon red, 
green, and grey gnta, with 
local purple slate basement- 
beds passing into the Morte 
slates. 

Green slates with Lingqula , 

I brown micaceous gnts with 
Cucullaa, positions of these 
I horizons apparently reversed 
I near Wiveliscombe. 
r Bluish and greenish grey argilla- 
I ccous shte^;, with occasional 
thin films of limestone and 
masses of gnt (as at Braunton, 
&c ). 

The Foreland Gnts occupy an area (superficial) of thirty square 
miles, extending from Counlesbury to Dunbter. The Hangman 
Gnts form the range which includes Dunkcry Beacon, also ihe 
whole northern port of the Quantocks Their relations to the 
Ilfracombe Slates are much complicated by faults around Croydon 
Hill and on the Quantocks ; and the prevalence of gnts in the 
Ilfracombe senes, whilst indicative of lithological assimilation, 
makes the boundary rather indefinite 

On the Characters of the "Lansdtrwn EnennUe ” (Mdlcmennssj 
Pratn, Gray, sp ), by P. Herbert Carpenter, M A. — The 
" Lansdown Encnmte ” ii a species of Mtllencnnus {M, Pratii, 
Gray, sp. = Afiffrmus obionieuSf Gold Fuss) from the Great 
Oolite on the top of Lansdown, near Bath. It h remarkable 
for the very great variation in the characters of its stem and 
calyx. The former may reach 50 mm in length, and consist of 
seventy discoidal joints ; or there may be less than ten joints the 
lowest of which is rounded olT below, and its central canal closed 
up. Various intermediate conditions may occur between these 
two extremes, while in some speamens there may be only two 
to four stem-ioints , and in one case the whole stem is repre- 
sented ^ a slightly convex imperforate plate on which the baselB 
rest. Tnis specimen, taken by itself, w ould be naturally re- 
garded as a Comatula of advanced age, in which the cirrhus- 
sockets had disappeared from the centre dor>-al just ai they do In 
the recent Actsnametra Jukesii, The general appearance of the 
calyx is very similar to that of Pentaennus WyviUe- Thomsons 
from the North Atlantic. But it is remarkable for the number 
of small intercalated pieces which it may coptain. The basela 
ore frequently separate from one another, or from the redials, 
-by minnte plates which, while regularly developed all round the 
calyx in some specimeiu, are entirely absent in others. The 
nearest allies of Praia eeam to be M, MumsteHanuSj var.. 



496 


NATURE 


\Sept. n, tSSt 


^aicAiattHS oad Af, AMtfitanus. It stands on the ntreme limit 
%k tha fccnus, caunecting it with Ftniturmm on the one hand, 
ud with the fiee Comalulviie on the other Ic 1 r thu'i a synthetic 
^s, u would naturiUy be expected from ih ^oloj^icai position ; 
nr It ■ probaUy the earliest known s))caei> of the except 

perhaoe for two doubtful Lmssic formal, which ore known only 
By Lsfluted plotisi and sten^oiuts, 

ObservaU&ms on tkc ttvo of Cambrian Bods of the British 

hlis {the CaiedomuiH and lfiberno~tambnan)j and the Conditions 
under w/iirA Mcy lMer^ nspeetively Depostt^^ by Prof. Edward 
Hull, LL.D., F, K S. — In thi'> paper the author pointed out the 
dHtmctlons in nuneral character betvieea the Cambrian beds of 
the Noarth-'We:>t Hi^and'i of Scotland, and their B'lbumed 
repre^cntatiYC m the east of IrcLind and North Wale^. In the 
former case, which included ihc bed^ belonging to the Cale- 
donian type,*’ the fonnaLion consist'* of red or purple sandstone i 
and conglo ner&tes ; in the lat er, winch included the beds be 
Jonmiig to the " llibein i-Cambnaii type,’' the formation conuiU 
of ban.! green and purple griU and slatc^, c intriutiiig .struiijly 
with the funner m structure and appearance, These diflercnce , 
the author cni'idcred, were due tj depoutiuu m diiitmct basma, 
lyin,j on either side of an archxau rid„»e of crystalline rocka, 
which ranged jirobably from Scandinavia through the central 
Highlands of bcotUud, and included the mrtu and we.t of 
IreTind, with the ciunlics of Donegal, Derry, Mayo, Sligj, and 
Galway, in all of which the Camliruii bed-, weie absent, so that 
the Lower bilonan rep;)sc directly and uncjmformaljly on the 
cry-itnUine rocks of Laurcntian age. As additional evidence of 
the exi'itencc of this o’d ridge, the author showed dial when the 
Lower Silurian beds were in cnurbc of formation the arcbican 
floor aling the we^t of Scotland must have sloped up^^a^ds 
toward', the east, but he agreed uith IVof KAm^ay that the 
crystalline rocks of the Oulci Hebrides formed the we-. tern limit 
of the Cainbnaii area of depo ition, and that the ba^in was in 
the form of an inland lake On the other hand, looking at the 
fussil evidence both of the In.h and Wcl h Cambrian beds, he 
was of opinion that the beds of tin-, basin were in the main, if 
not altogether, of marine origin, and that the basin itsclf had a 
greatly wider range eastward anl southward, the old archacaii 
ridge of the Itritish Isles forming but a bmall poitioii of the 
onginal margin. 

On (1 Discovery of Fossil Fishes in the A\rv Kid Sandstone of Not- 
tingham^ liy E, Wilson, F G S — 1 he author called die attention 
of the S^tiin to a recent discovery of fo&sil fiahes in the Lowci 
Keuper Sandstone of England — a cticumbtaiice of EUfTiciont rarity 
in itself, apart froai any piln;oiitoljgical results, to deserve at 
leaat a passing notice During the onslniction of the J,ecn 
Valley Outfall Sewer in 1878, u remarkably interesting section 
WM given by the tunnelling driven through Rough Hill, or Col- 
wick Wood, near Nottiagham, showing the louer beds of the 
waterkLoim resting ou a denuded surface of tlie " Basement 
Beds" of the Keuper. The lowest straluii of the waterslone 
was a sofidfitone about a foot thick, wiUi streaks of red and green 
marl, and a seam of piebbles at the baK. The fishes occurred m 
this bed, and chiefly in a tbm seam of red marl overlying the 
pebbly seam at the very bottom of the Walerstones , they were 

E reaeiit in large numbers, as if in a shoo], foi a distance, in the 
ne of uection, of about .Ihirty-tliree feet. The ■sped mens ob- 
tained have b^n examined by several comiietent aulhoiilies, but 
uforimutely their state of preiervatioii is so bid that nothing 
certain can be made out oa to their precise zoological oiliuHies. 
Dr. Tiaquanr, however, believe-i that they probably belong to 
oomc species, new or oM, of the genus SmnonDHis 

Clacial Sections at Vorh, and tkesr Relation to the later 
DepasiUt hy J. Edmund Clark, BA, H.Sc., F G S.— The 
York area t^efly con^ist^ of glacial bed-, which farm the high 
pound and various extensive low Iract'^ more or lees remote 
mm the Ou.se, Glacial deprcisious have been filled up with 
btlck earfhlt and, In exceptional cases peal beds, Where the 
liver chanxMl is narrou ed oelow the city, the crests of the banks 
are capped with ^avcL, The peat-bras of Campleahon Pond 
and part of Sr. Paul's Square rest on the level^i covered with 
bnck-eoith Near Ou^ Bridge a peat-bed 50 feet down, at 
Bratt's Brewery, has been called interglacial , but the 
above it cjuiuot positively be asserted to be glacial , for at Hie 
waterworks Moiilar beds appear, in which pl^t-roots were de- 
tected 20 feet down. The fallowing sequence of the beds cizi 
bwestabibhsd i — 

Brieh iorths.—At the Harrogate Signals, a Quarter of a mile 
,teirther north, the junction of the upper beds with glacial (or 


probably glacial) beds is seen. At a few point', bosses of 
boulder clay protrude even here through the u|^r bed whilst 
elsewhere depressiom are fllled with brick-clays, now extensively 
worked. 

Gravels —The gravel beds at Fulford and on the opposite 
side of the Ouse are much alike The bcdi arc irregular, 
roughly stratified, with boulders of u quarter-ten wcighi. llic 
stone-, are precisely the same as tho.e m the boulder clay ; some 
hine^itone boulders are still striated At the gravel pits now 
being worked on the Uishoplhorpe Hoad a metatarsal of l/rsus 
sydirns (or If, aretos) was found this spring. There seems to 
be no previous record of any carnivorous remains from this 
neighbourhood. 

Glacial Sections — Tl\e deepest glacial section, were some made 
ill driinagc uork at the Friends' Retreat, 111 1876, a drift, 650 
feet bng, culling through the hill from north west by wc'.t to 
souib-ea'.t by east At the highest point this 11 as 47 feet below 
the surface. Shafts were sunk every 50 feet Nothing but 
glacial beds were met, tough boulder cKyb, gravelly lied', and 
sand bed-. The latter were varioudy inclined and much cut 
up, rarely conhnuing any great distance, Indeed cs cry thing 
pointed n the whole masi being made up of independent parts, 
heaped and pilid against each other. The large-. t boulder 
brought tip weighed about 6:)0 pound-., which is as mneh ns any 
near York tn j-////, except, po .sibjy, one still to be seen on 
tec Mount Sojieof those in the museum ground-, mu-.! weigh 
more Among other sioiie^ two lump-, of coal w ere brought up, 
1 he mohl ckleiMve sene', of sections are thoie on the site of the 
New Goods btn'ioii For this a level wn obtained four acres 
or so m extent, and 3 to 12 feet bebw Ae old surface Un- 
fortunately there arc no record-, of the sectional made m this pari 
The stone-, found, though including many from the Lake Dis- 
trict, chiefly come from the Carbonifcrou-. beds of the West 
Hiding Lime-.toncs aie nsually scratched and often beautifully 
piUshed At all the places mentioitcd occasional specimens 
occur from I las a id Oulite bed-., so that an easterly drift must 
have sometimes cjunteracted the prevailing set from the nest. 
Ihe^c glacnl l)cdi approach nearest f) the purpl: IjouHcr clay 
of Messrs, bearlcs V Wojd and Harmer Floating icc, how- 
ever, rather limn the moraine profonde of an ice sheet, seems 
be-; I to account for the mixture of tough l)oulder clays with beds 
of boaldCTs, gra\cl , and emrent-b^ded i.an(ls The post- 
glacial dcpDsiis urc worked to depths of 30 feet ani more, in 
the river-bed they may exceed 50 feel The iiver is now 6o or 
70 feet abive its pre glacial bed, and probably 40 o;- 50 above 
the level lu vhich it first cut down in the opening of the post- 
glacial epoch. 

The Devofto-Silunan Formation, by Trof. E Hull, LL.D., 
F, R.S , — The beds which the author prop ised to group 
under the above designation are found at yanou'i partn of the 
British Lies, and to a ‘.light extent on the Continent The for- 
mation IS, however, emineully British, and occurs under vanous 
local names, of \\hich the folliuing are the principal ■ — 

England and Wales 

Devonshire — “The Foreland Grits and Slates," lying below 
the Lower Devonian beds (“ Lyntoii Bed. ") 

Welsh Bojdcfs — “ The pasisage beds" of Murchison, above 
the Upper Ludljiv Bone bed, and including the Downton Sand 
stone, and rocks of the Ridge of the Inching These liedsform 
the connecting link between the E&tuaiinc Devonian beds of 
Hereford (generally, but erroneously, called the *' Old Red 
Sandstone") and the Upper Silunan Senes. 

Sotith~East of Engiana (Sub-CretaceoUb district) — The author 
asnmed, from the borings at Ware, Tumford, and Tottenham 
Court Road, described by Mr. Etheridge, that the Devono- 
Silunan beds he concealed between Tumford nnd Tottenhim 
Court Road on the south, and Hertford on the north 

IlELAND 

Sanfk — “ The Dingle Bed or ** GlcnganffGnta and Slates," 
lying conformably on the Upper S lunan beds, 09 6een in Ae 
coait of the Dingle promontory, and overlaid unconfarniably by 
either Old Red Sandstone, or Lower Carboniferous beds, io,OCN> 
to I 2 ,cxx> feet in thicknesx. 

North. — “The Fintona Beds," occupying large tract* of 
Londonderry, Monaghan, and 'Tyrone, resting unConPurmably 
on the Lower Silurian htd^ of Fomcroy, and overlaid nncofi- 
formably by the Old Red Sand-itone, or Lower CarboDlferovi 
beds, 5000 to 6000 feet In thicknew. 
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SCOriAND 

Swih ^ — Bedji of Lhe so-called ''Lower Old Red Sandstone*’ 
with and ci U'tLacean^, included in Fro^ Geikie’'. "Lake 
Orcadie, Lake Caledonia, and Lake Chc^ iot,” underlyin' nneon- 
formably the Old Red Sandstone and Lower Calciferuus Saiid- 
bt>ne, and rejitin;* unco nform ably on Older Crystalline rocks 
Thickness In Coiihncs'i abjut i 6,203 feet. The author con- 
sidered that all the^e beds were representative of one aiuthcr m 
time, deposited under lacustrine or eatugrine conditi'jns, and, as 
their name indicated, form mg a great group intermediate lielwccn 
the Silurian, on Uie one hand, and the Devonian on the othei 
lie also Eubou tied that their impo-'Lance, ai indicated by their 
real de\ el >) pin cut 111 Ireland and Scotland, entitled them to a 
istuictivc name, such as that prop jsed 

On theDiscov^ty of Coal'Measuus unier Ritd Sandstone^ 
and on the so talUd PermioH Rocks of litUn's^ Lancashire^ 
by A Strahan, M A , F G S , GeolugiLal Sui\cy of En;fland 
and Wales — ^'Ibe Trias has been penetiaLed, dm mg the last few 
ear^, by thiec colliery shoft'i and three burebolci m the district 
oidering the St Helen's and Wigan c lal fields on the south, It 
was thinner than miglit have been expected, while Lhe Fcnnian 
formatinii was allogcther ab ent Ihis latter formatiun na'> 
believed to underlie the Tna^, but to be uvei lipped, so as not Ij 
appear at the su face, excepting at St llLlen’s Junction, where 
a marl- bed, and a soh sandstone beneath it, 30 and 90 feet thick 
reaped ively, and .supposed by Me^ir- Jtiiiney and Hull to be 
Permian marl and Lomct Perniiaii sandst me. were found m a 
quarry and a well The Bold IJall Colliery shafi, a' aljjut nnc 
uiUc /roin the outcron of supposed Fcimian rocks, piovcd the 
shale to niamUm its thickness, hut the saiulst me to be 57 feet 9 
inches only 'Ihc Coal-Vfeasun,-. were eatcied at 186 fcLt, and 
pencil ated to a depth of 1800 feet from llic isiufacc, wIilu the 
Florida Mine was met with. The led staining due t> the liias 
cxtciultd to a depth of 365 feet in the Loal-Mea'U es, The 
Collins Green Co 'lie y bhafts, at the same distance fro n Lhe 
boundary of the Trias, hut three quartcis of a mile north-east ot 
Bold Hall Colliery, proved the bhalc to be 22 feel, and the sand 
slQ'ie 44 feet m thichnc^, "lhe latter cmlimed sjiheiic.d con 
cr(.tions of non pyrites, binding the grains of sand 111 their 
original position in pkiins of bcddiiig 'lhe Coal Measures were 
entered at 310 feet lo inches, and pciiLliiXli.d to the Fljiida 
Mine at 1667 feet 7 indici fron surfac' They weic led for 
152 feeL 'J be dip of Liu so-called Fermi an was lo the soulh- 
east at 6°, that of the CoaLMcasurcs at 10° The IJaydick 
Colliery Bhafts (Lyme PiU), at the same disLince from the boun- 
dary of the Trias, nre one mile ivirlli-e.isl of CuUm. Green. 
The shale and sandstone had dimiiU'.hLd here to 9 feet and 7^ 
feet respectively. The Coal Measuie. weie peiiclrated to a depth 
of 97 feel 2 indiCi, or 4.J3 feet 3 inches from su facr. In Lfie shifts 
of this and the Colliii'i Greiji Culliciy, the unconforiinty of the 
red sands' one and the Coal- Measures was clearly \|-,iblc The 
above sections sh )w that Llie so- called Peiiiiian mail and saiid- 
btone thin out gjadually from w e^t tu ea^l, the lower llimning 
out hrbl, aiid not the upper, as would havu tiLcn the case if they 
had been unconforiiiAbly ovci Upped by the oscrlying beds. 
They alho thin out to Lhe bouth, as piovcd by a b^ielulu near 
Farnworth, three uiilcs south of St. llelcn'b JuntUin, which, 
after penetrating 124 feet of yellow and white (sandstone, pabsed 
through 3 feet of red and while clay, 3 feet of red bondstune, 
and entered purple innrls with bands of li ucstone, belonging to 
the Coal-Meaeuies The so called Permian bedb, though un 
conformable to the Coal-Measures, are quite cuiformable to the 
Tnob, and ore uvcrlipped in consequence of nn attenuation in 
thflinielves, and not through having sudered denudation b ^fore the 
Trias wa4 deposited upan them. Considering albO tlicir litho- 
lojpcal umilaiicy to the Trioj, it bccnibthat they should bedassed 
with tins formation rather than with the Permian The Permian 
rocki are probably ab ent west of Wanington, for two bore- 
holes at Porkidde and Wmwick, commencing in the Pebble beds, 
catersd the Coal Measures at 291 and 341 feet respective]/ with- 
out eacouutenn^ them. The Trim contained a bed of shale 
abjQt 30 feet thick, and was basod* by soft u idstone wUh twig- 
ahipea concretions of iron pyrites. Like the spherical nodules 
of Collins Green, these probably owed their origin to the action . 
of Coal-Meobuie water, with Bulphi lea in solution, acting on the 
colouring matter (peroude of iron) of the Tnas, The Qool- 
Measu ti consisted of^ purple ant^reen marls, and nt Wbiwick 
were aaflociatcd with limestone. They« ml the same bedn foi^ 
in tbe Fam worth boring, are preciaely ainiiUr to the well known 
Whiiton limestone, and like it contain the Mkrocomhus rar- 


donarms. These limestones are probably the equivalents of the 
Ardwick limestone senes in the Upper Coal-Measures of Man- 
chester,^ and may be Fiiuni to be underlain by repreaentatiTcs of 
the ooal-icams which arc found m connection with it Witliout 
doubt they mu it be everyw'hcre underlain by the \vhole of the 
pr iductive Middle Coal-Mea ure^, but at a great and unknown 
depth, though there is reason to behe^c that the thickness of 
barren measures would be leas m We&t Lancishire, 

Remarks upon the Strut ture and Classification of (he Blasloulea^ 
by P Her^rc Carpenter, M A —The authir ani Mr. K. 
Etheridge, jun., who are preparing a jour memoir upon the 
Blabtoldea, have arnvwd at the following c inclusions res|)ecting 
the group — It is very doubtful whether the genui Pen trem ties 
occu’-s at all in Britain. Some badly-prcicrved fragments horn 
the Devonian and the Scotch Cnrb^niferju^ arc possibly icFcr- 
ablc to It , Imt most of the Blastoid^ (besides Codasier) which 
occur in the Carbo iiferous I imeslnne l)el ing to the genus 
Grana*ocnnu^t Troost , which is represented by some seven or 
eight s^'tecies Cu iiberland's Mitra el'tp ica is the representative 
of a new genus, distinguished by the eccentric p isiLion of the 
■piracies Codasier is a true Hla^toid, and not a Cyatid, as sup- 
posed by Billings The slit-like openings of its hydrospires are 
nearly on the same Icvd as the ambulacra, which do not coiceal 
the 11 at all In the oidmnry Blast nds, ho\^ever, they arc below 

i|d cjncciiled by the ambulacra, opening externally by porex at 

le sides of the latter There are vonous interLuediale forms 
between these L\io extremes, in which the hydrospiral slitu are 
more 01 less cjncealed by the ambulacra, but are partially vi hi blc 
at their sides It is proposed to group the speces thus disLm- 
guisbed into n genu<. Ptnfremiitdea, which u represented lu 
Britain by the little Pentreniites aentus, Sowerby, in Belgium by 
I\ caryophvlla*u\j and in Spam by 7 * Paitletij De Vcmeuil, for 
winch Ust the name PentremiUdea had been already propo ed by 
D’Orbigiiy. An arrangement of this kind has been already 
suggested by Billings 'lhe di^cwtines of Rofe, Wachunuth, 
and Hambach, respecting the perforation of ihs lancet -piece by 
a longitudinal Ciiinl, are conhrmed This canal probably lodged 
the wa'er vessel, w'hich must have lieen devoid of any tentacular 
extensions, as in some Ho'o'luirians, and in the arms of certuiq 
ConiiCulfc Ucb]iiration was effected, howcvei, by means of ihc 
hydrospires. The pores usually found at the sides of the ambu- 
lacTA were not the sockets fo' the attachment of the appendages, 
but led downwd''ds intJ the hydrospires, living to mtioduce 
water, which made its way out through the spiroclea. The 
genital dnets probably opened into some purtio 1 of the hydro - 
Mpres, as they do into the closely similar .strnclnres of the 
Opkiuroidea^ and the ova were discharged through the spiracles. 
Billings’ btatementb me confirmed respccling the existence lu 
m^ny sp cics of a single or possibly double row of jointed 
appendages along exch side of the aaibjUcra , but ihcue 
appendage-, are not honolugous with the pinnules of the 
CrifiJidea In perfect specimen the peristome is covered 11 by 
a vaull of s nail polygonal plates, any dehniic aTangemeat of 
which lb rarely traceable Ezten-ians of this vault were con- 
tinued down the Sides of the uinbuhcral grooves, whi^ih could 
thus be cl )scd in completely and converted into tanncls, ai in 
rcuen* Crinoidb. The cl ai si fi cation of the Blaatoidea must 
depend entirely up ^11 morphological principles. Mere differences 
in the lelalive sizes of th^ calyx plates ore of very little systematic 
value ; and differences in the nuinbcTb of side plates on given 
lengths of the tffhhulacra are absilutely wjrthlesB, On the 
other hand, the <;tnicture and relitive jxiutims of the hydro- 
spires and spiracles arc morphological characters of much 
systema'ic value 

On the Extension tnt§ E^sex^ Middlesex, and other Inland 
Counhe , of the Mund'sley and JVes/lefon Reds, nt Re/a'ton ta 
the Af^e ^ certain HiIl-^aiAs, and of some of the Valifys of thg 
South of Enelani, hy J. Preslwich, M A , F.R S., Professor of 
Gcjlogy in the University of Oxfoi'd — The author gives lu this 
paper the result of observations conmenced more than thirty 
yearn since, but deliyed pubhcatiin m consequence of dmbu 
caused by the complexity of the pheno iiena, As mentioned lu 
the preceding paper, a peculiar group of land, freshwater, and 
marine Iwds occupy, on the Norfolk ciast, a cone betwcei the 
ChiUcsford Clay and the Lower Boulder Cla^ As we proceed 
southward, the land and freshwater conditions are gradually 
eliminated, and marine conditions then alone prevail. Foxly 

* Thu ident Aaliua was pontsd out by Mr. De Raon ui the Trmmt- 
Manchtnev Gf Ssc- far z9Iq, (" Fiinhar Naici of Truaiic Boruifi auc 
Warr .niton ") 
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marked as the marine evidence is in Suflblhj this evidence is 
entirely vonMug further inland, and we have tinly leveU, '■uper- 
posiiionj and structure to rely on in correlating the fragmentary 
outliers into which these beds dually resolve themselves. Again 
on the coast of the Eastern Counties, thin group forms a nearly 
level plain but little above the sea-level, resting everywhere on 
an undisturbed or very kUghtly eroded bed of Ch dies ford Clay, 
and being succeeded, with but slight evidence of denudation, 
by the Lower Boulder Clay, oi hy the Glacial bands and gravel , 
whereas, as it trends inland, it attains a considerable elevation 
above the sea level, passes uncouformably over the older Tertiary 
strata, and has been subjected to a great amount of denudation 
On the other hand, the old land, vdiich seems lo haic extended 
from the eastward as far as the Norfolk cuast, is now m great 
part below the level of the German Ocean. Further, whereas 
the succeeding Glacial beds all show a drift from northward to 
southward, this is the only case that has come under the author's 
notice of a marine drift from southward to the northward The 
Wcstleton Bede, m tbtir more typic.il aspect, con^st of quart/ose 
sands full of dint pebbles, almost as much worn and as nume- 
rous as in the Loiscr Tertiary sands of Addington. Tlie author 
then proceeds to trace the beds through Es'^cx, and gi\cs a senes 
of railway sections showing these bed^, cxbilntmg usually the 
appearance of a white gravel, with intercalated ochreous beds, 
and reposing on a very eroded surface of the London Cl.iy. In 
traversing the beds farther westward they undergo further modi- 
fication. Certain characters remain, however, persistent, and 
on these we ha\e to rely* (i) The ‘■hmgle is coiiqioscd essen- 
lially of chalk flint pebbles, becoming less woi n as we approach 
the southern limits of the deposit ; (2) it often becomes much 
mixed with flint pebbles and -u1) angular frojpiicnts of compact 
sandstone derived from the underlying Tertiary strata , (3) the 
chert and ragstone fragments often sn incrca.se in numbers as to 
conititute a hu-gc portion of the gravel. They aie uomaml 
sub-angular, and tne chert is identical with the chert of the 
Lower Greensand of Kent and Surrey , (4) the pebbles of white 
atid rojie-GolouTed quarU, of Lydian stone, and of vshite cjuart^Kc 
become rarer, and in places are wanting The Lydian stone 
and some of the small ^arlz pebbles mapr be derived, uith the 
chert, from the Lower Greensand, but this will not account for 
the great number of quartz pebbles found in the Eastern Counties 
The quartzite pebbles are equally large, but lighter colcjurcd and 
more ovoid than those of the New Red, T'hey probably have 
drifted from a continental area on the east, the author haMiig 
found similar beds m parts of Belgium ; (5) the absence of 
northern drift. The author reserves for another occa'^ion the 
deiicnption of the beds next in order , but he would mention 
here tnot the Boulder Clay and some Glacial gravels occupy in 
Herts and Berks a lower horizon than the Westleton Beds. It 
would therefore appear that, while the eastern area uas sulv 
merged, and the strata folloin ed in regular succession upon a 
surface ivhich did not undergo denudation, the fioulhem and 
western area was slowly elevated, and underwent partial denuda- 
tion before the Upper Boulder Clay was deposited, Previous 
lo the period of the Westleton and Mundesley beds, it is pro- 
bable that ihe denudation of the Weald had hardly commenced. 
The area van spread over by Cretaceous strata under water at 
the beginning of the Grag period (the Lenham beds), and 
judging from (he character of the beds which fnnge the North 
Weoldei 


Jen area at Chclyfield, Cherry Down, &c , the author 
ooncludeii that there was land south of this fringing shingle, 
whence the great mass of Chalk-flints and of I.ower-Greensand 
cherts and ragstone must have been derived, ThLs mass of 
Mru lervcb to attest to the great extent of these strata that have 
been removed from the Wealden area uhile yet it nas an 
elevated and not a depressed area. After the rise of the area 
over which the Westleton Beds extended, it underwent exten- 
sive denudation, and it was at this period that the mat plain of 
the Thames Valley received its first outlines, although it was 
not until much later that the river valley received its last impress, 
A Coninbuhon to Seismology^ by Prof. J. Milne and T. Gray, 
B.Sc.— It was pointed out that earthquake motion is generally of 
every irregular character, that it usually begins nudually, reaves 
a maxnnum soniewhat suddenly, and artervraros possei through 
•evenl minima and maxima. The period of vibration of a 
mat number of earthquakes observed by the authon varied 
Detween half and one-firth of a second, while the tdil time of 
dlxtorbanoe vaned from one to three minutes. Reasons were 
given foe bellevmg that toarthqnakes which Joit for a long time 
ghe propagated further than thoee which lost fbr a short time, 


even when the intensity of the latter is the greater. As to the 
deteruiin.ition of the origin of shock, the great value of accurate, 
time observations was pointed out, nud a sketch of dilTerent 
modes of making such observations was given. Explanations 
were entered into with regard to the rotation of bodies during 
earthquake khocks 

The Glacial Geoh^ of Ccfiiral JVala, by Walter Keeping, 
M.A —The author adduces evidences to show that Central Wales 
was covered with sno^v and ice during the glacial period, but 
all the glaciers of which ive hive any traces were of htnctly 
local character, each confii.ed to its own drainage area 111 the 
present valley system There is no evidence of any great mcr de 
glace, nor of any marine submergence in recent geological times. 

On tkt Leaver Kt'ufer Sandstone of Cheshire, by A. Stinhan, 

, M A , F G.S , Gejlogical Survey of England and Wales, — Thii 
paper dcaL with some of the results of the rc-'urvey of parts of 
Cheshire, which hive been already described in detail m the 
Geological Survey Memoirs "On the Neighbourhood of Pres- 
col" (third edition), and "On the Neighbourhood of Chester." 
Several sections, of which the best aie at Runcorn and Frod- 
sham^ show that there is n strong and constant division between 
the waterstones and the Keuper Basement Beds. These were 
formerly clj>:sed together under the name of Lower Keuper 
Sandstone, but, so far as the re- survey has been earned, are 
now distinguished on the maps. The old and new classifica- 
tions may be compared as Follows — 

Old CliSBi/ic'iiiDii Ne«r Gatsificalion 

Keuper Marl Keuper Mark 

! Waterstones. 

Lower Keuper Sandstone or 
Basement Beds. 

SECTION D— Dioiogy 
Depaitment of Anatomy and Physiology 

On ihe Conarto hypophysial Tract, or the Pineal and 
Pituitary Glands, by Piof Owen, C B., F R.S. — The author, 
referring to the latest contnljutions to the subject of his paper, 
remarked that they bore upon the functions of the so-termed 
“glands" prof Ssipolini, in his work " L'Aire de la Selle 
Turciquc" (8vo, 1880), concludes that "the pituitary ghnd 
secretes the fluid nf the ventricles of the brain," Prof. Kd 
Van Beneden, in reference to the supposed pituitary gland m 
Ascidiaii'', regards it as their renal secretory organ {A f chives de 
Btologie, 8 VO, 1881), In pursuance of hm aim, which wa'? 
homological, Prof. Ouen traced the modifications of the pineal 
and pituitary bodies and connecting parts from man down to the 
lowest fishes posscs-sing a brain; and noted the progressively 
increased relative size and retention of tubular structure of the 
tract, including the so-called "[utuitary gland," "mfundi- 
bulnm," "third ventricle," and " pineal pland,” as the vertebrate 
senes defended , abo the further extension of the pineal part of 
the tract, beyond the brain, t>i its perforation of the cranium, 
leaving the no-called "foramen pnriclale" in lome existing and 
in many extinct Keptiha These phenomena were then tested 
and compared with concomitant phases in the development of 
the vertebrate, especially the mammalian, embryo. It was 
shown, as had been noted by previous embryologists, that prior 
to the permanent anterior outlet of the digestive sac, a produc- 
tion from such me extended to the large cerebral vesicle, sub- 
sequently reduced to a "third ventricle", whence the hollow 
tract was continued onward to the epithelial covenngof the head, 
by which it was closed. The lower phnryn^al bemnning of 
this Irans-cercbrul tract also became c1o<^ed ana modinied as the 
" pituitary body " TTic upper continuation became modified, 
and m higher vertebrates closed as the "pineal body"; but the 
intermediate portion of the tract retained its primitive hollqw 
condition as the "third ventricle" and "infundibulum," The 
"sella turcica "in mammals, like the "foramen parietale"in 
cold-blooded vertebrates, were modificatvons in the skeleton of 
parts of the " conario-hypophysial tract." This tract, under all 
Its modification*:, marked vertically the division between the 
"cerebrum" and the "optic lobes," or divided the "fore- 
brain” from the "hind-brain." 

The author next proceeded to point out the homologlei of the 
parts of the neural axis in invertebrates with those of vertebrates. 

The so called " supra-tcsopl^geal ganglion or gangUona " in 
the former were homologous widi the "cerebrum, or cerebral 
hemispheres " in the latter. The so-called " snb-oDinpbageal 
maises " in Invertebnites aniwored to the mes-and ep-cnccphtlic 
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mosaes ia vertebrates. The neural chords and ganglions coiv 
tinued therefrom baeV^vards m invertebrates, answered to, or 
were homologouf; with, I he my cion oi spinal chord of verte- 
brate*), in which the ganglionic stmctui'c wu more or less con- 
cealed, save in somelishe^, by superadded neural substaiiccis 

Now the supra- cc'iophageal mahs, or “ fure-brain,” in inverte- 
brates IS divided from the subres inliagcal masses, or 'Mniid- 
brain," by the production of a tubuJai portion of the foie part 
of the primaiily closed alimentaiy cavity, which, exteiuUng 
bets^ ecn those parts of the neural axis, opens upon the surface of 
the bead so attained, and there e^^tablishei the permanent mouth ; 
the tubular extension theiefrum similarly letaina its functional 
01 ic^ophagcal relations witli the alnneutary cavity. The neural 
chords, connecting theso-sepaiated " forc-bram” with the hind- 
brain," traversed the sides of this gullet , as the chord i or 
“cruia," proceeding to expand into the “ fore-brain ” of verte- 
brates, traverse the sides oi walls of that pcr-.isLcnt pait of the 
CO nano -hypophyseal tract known in anll^opotomy as the third 
ventricle The laigc i dative si^c of ihc embiyonal bram-vesicle 
in thi^ CDnnectiun is bignificitive of the liouiulogy of the parts 
extending therefrom 

Passing next to the consideiatiuii of tlic characlcis which had 
been held to determine the " bick ” ind '' bully " of the animal, 
the author cited: — " Colour," the “rdatne position of the 
body of air-bieathers to the giouiid they stood urmoved upon,"* 
aud the criterion, which Cu\ ici adoplcd to determine these aspects 
ui the notable controversy wall Gcoffioy St, Ililaire in 1830 ^ 
That criterion was the cciebru ji 111 veirdiratcs, and its hoino- 
logue, the supcr-ucsophagcal ganglion, in invei tebratc-i. In an 
enlarged copy uf the diagr.iin by which Luvier illustrated his 
position, the author pointed out the grounds on which the gieat 
French cunparative .uiatomist exclusi\ dy applied the teim brain 
[cefveatd) to this part of the ceicbjal centres , morcovci, Cuviei 
expressly i ejects the homology of tlie spinal coid of vertebrates 
with the ganglionic durd of Oil body in invertcb atcs , and he 
CUiicUidcd that, howevci Ills opp meat might turn about his 
articulate or molluscous suljject, the so -called brain would l»c on 
opposite sides of the alinieut.il y canal in the two groups 
compared 

Non, to reconcile this difTcrcucc, the author pointed out that 
it only needs to add to Cuviei's diagiam of the brain of the 
mammal the conai 10 -hypophysial tiact omitted in that diagram, 
and, if the facts and dcdnctions in hi, paper were allowed to be 
valid, the actual difTereucc would lie 111 the atr ipliy of the em- 
bryonal homologuc of the mveitehrate gullet and mouth in 
vertebrates, .and the estahlbhiuenl in then of a new entry into 
the alimentary cavit/ 

In the vertebrate embryo this aiitciior cntiy makc& its Rr^t 
appearance as a capacious branchial or water-brcathing organ, 
and traces of this destination are determinable m the higher 
vertebrates, 111 which the lespuat iry function is ultimately other 
wise located and performed in relation tj an aerial medium. 

The cntiy to the alimentary cavity in AinpliioxUs is both a 
breathing and a feeding mouth . it is a vertical 01 longitudinal 
slit hounded by a pair of styles, m which is made ilie nearest 
approach to gristle of any pair of the scleious system m that 
pnmitive vertebrate This “mouth" seems to be, or to be 
formed by, a coiiRueiit pair of the bianchial openings, such 
as those which follow after it To what pair of the costal, 
hxiual, or vertical side- walls or suppoits of the higher piscine 
vertebrate oral cavity, scapular, hyoid, tympano-maiidibular, or 

E alato -maxillary iib^, the paiial styles of Amphiaxui may be 
omoJogous, it is hard to say in the absence uf skull or liram in 
that anlinal, ,Iii Ashes the double function of the mouth is 
retained — all are “ brauchiostomou^." In air-brealhers the ver- 
tical entry becomes exclusively respiratory, and is more or less 
divided from the alimentary mouth beneath, and the opening or 
inlet to this becomes transverse by the production of the tym- 
pano-mandibuUr arch and its apposition t> the palatu- max diary 
one above. In 'ancient forms of vertebrate air-breathers the 
entry to the narUI passage, or respiratory miuth, b 4 it may be 
termed, is by a pair of openings h ^mologoiu with a pucine pair 
of braachial ones, but admitting air i^teCd of water. To tlUse 
**antorbital nostrils," as they arc termed, m Pl£4o- and Ich- 
thyosaurs, a more anterior single or oonRuent pair of inhts 
La added in Tcleosaura. 4 n recent crocodiles the latto becomes 
‘ The DiutoDUflU who adjpt tli.i criioiao ciU the hainal upeet of the 
lobsier Its "bach," ihe neural one ili " bvlJy " , the right sld« of the amrnal 
U lu left itde, oad view vtriA 

■ Rofennea m hero mad* to ihe nlBeteeath VqI. of iha AMmalrs At 
SqtHcti NaimnlUs for 1130 (March), p s^i, Pb XII, 


exclusively the single, undivided, or partially divided breathing- 
mouth In lizards and birds iL is cnuimonly divided, or there 
It a pair of “nostnl-i " In mammals the no-itnls arc commonly 
approximate. But the “feeding mouth " remains below them as 
a distinct transverse cleft In all the^c mudiRcation^ the aperture, 
whether for breathing or feeding, or for both, is on the hxinal 
a'lpect of the brain ; the vcrtebralCi are hx iiastomcs , the in- 
vertebrates are neiirostomes, and the chief part of ihcir br.iin is 
“hxinad" of their mouth. 

Returning to thccritcnon of the dorsal and ventral aspects of 
the aninal body, the author mamtamed that the ganglionic 
body chord in invertebrates did answer to the myclon of verte- 
brates ; and adding this to the totality of the brain, the so-called 
“ neural axis" w'as determined. .So determined, he held that its 
position was the true cnterion uf the dorsal or neural aspect of 
the body, whether the .inimal moved with it next to, ur farthest 
from, the ground, or neither Lhc one nor the other, as 111 the 
human pedestrian. 

The part or aspect of the body opposite the neural one was 
dial ac tensed by the location of the centre, or chief centre-, of 
the vascular system, and this had led I’lof Owen, at the 
com iiencement of his anatomical tcacliing, to term it the 
“ lijcmal aspect." 

Referring, Rnally, to the diagram of the invertebrate and 
vertebrate animals in corresponding positions, agreeably with 
the above criterion, the author howed that the so-callcd “ biain" 
(Cuviei), or the sunra-icTOphageal hrain-mass of comparative 
anatomy, was not ab ive, but below, the mouth or gullet m 
invertebrates, and that the sub-ecsophageal mass was above the 
inoulli or gullet ; also that the reverse rdative positions were due 
to the atrophy of the primitive homologues of such entry id 
vertebrates, and the substitution of another opening or conduit 
to the stomach, whereby these anteiior openings and conduits 
are on the lower or hjemil side of the cerebnnn in vertebrates, 
on the upper or neural side of Lhe cerebrum or fore-brain in 
invertebrates. In briefer terms, Lhe one division was “hxma- 
stoiuous “ ; the other division was " neurostomous." The paper 
was illustrated by drawings, of wluch enlarged diagram^ were 
exhibited to the Section 

Di. Montagu Lubbock's paper On tht Drotlopnient of the 
Colour Sense discussed the question of tlic evidence ai to 
the accimrcinent of the power of perceiving colour by man 
within historical times, and also the que^ition whether this per- 
ception had been gradually acquired by man or any animal at 
any time He concluded tliat ihcic were good grounds against 
believing that any such gradual development in the case of man 
could be proved, and while it was probable that m those 
animals winch lived upon coloured food the power of appreciating 
colour would gradually arise, yet there was no proof or this vet 
available, and no idea c luld be given of the stages by which tLls 
had been brought about 

L’rof, S. r. X'Jiompson read a paper upon the Function of the 
two Ears in the Peraption ofSfate^ in which he stated his view 
U'T follows : — Judgments as to the direction of soundT are based 
in general upon the sensations of different intensity in the two 
ears ; but the pcrctivcd difference ut intensity upon which a 
judgment h based is not usually the diilcrcnce iii intensity of the 
lowest or fundamental tone of the compound sound, or ''clang," 
but the difference 111 intensity of the individual tone or tones of 
the clang for which the intensity-difference has the greateat 
effective result on the quality of the sound Prof. Thompson 
farther remarked that now that Lhe physical bases of the problem 
weie laid down, the acoustic perception nf space might be greatly 
elucidated by experiments upon persons possessed of abnormal 
hearing, and upon lha blind, lu whom this perception is 
abnormally developed. 

Prof. J, C. Ewart of Aberdeen gave an account of the 
reacarches On the Influence of Bacuh on the Production of 
Duease, which he has communicated to the Royal Society. 

Mr. W. A. Forbes read a paper On the IncubaHon of tke 
Indian ^tkon {Python molurus), with special regard to the 
alleged Increase of Temperature during that Period, This 
papier g'lve an account of a large senea of observations mode 
during the la^t season in the gardens of the Zoalogical Society. 
The python laid about twenty qws, and incubated for about 
six weeks. Observadons were mue upon both male and female, 
kept 111 adjoining cages under conditions approximately Identical, 
and It was found that there is an increase of temperature in the 
incubating female analogous to that which occurs in birds; the 
amount of increase observed was not so great as othen had 




5C0 


NATURE 


[Se^t. 23, i8Si 


(■ted, being about i 9° and 3“ Fahrenheit, accoiduig oa ihe tem- 
perature a as laLen on the surface of the body or between its 
folds. 


Dr. D, J. Cnnningham’s i^aper On fAt Structure and I/omo- 
i^ies^the SuspeHstny Lt^mnU of the Fef lock im the Jlorse^ Ass^ 
Vx^ Sheeps atui Comely aescribeu the parLitular memhers of the 
inlnnsic groim of miucles which enter into ihe formation of Ihih 
ligament. He showed farlher that the proce^b of transformation 
of muscle to ligament seemed to be effected by a fatty degenem- 
tion of the muscle- fibres uith a comcideut multipbcation of the 
connective- ti >-306 elements of the muscle , ihat muscular tifl«^ue 
may exist In the body and have no apparent function, unless it 
were a purposeless contractiun, btimuU ed by the nerve-supply it 
reccivea from nerves contained within the ligament. In ihe 
transformation the nerves remained unchanged , jn the sheep, m 
which there is nut a trace of mu'^cular tissue leff^, the nerves 
were relatively aii large as m the ov or h(<rse. 

Other papers were read, l»y Prof Struthers, On the Atetabii- 
lum of Animals in uhich the Ligamenium teres is described as 
wair/iM^r and On the Correspondence hetwten the Artuuiaiions 
Sfeiaearpal and Metatarsal Bones in Man ; by Mr F. M. 
BalFour, On the l^ature of the Pronephros, or so-called Head 
Kidney of Adult TdeesUans and Ganoxds , by Mr, () E Pobsou, 
On the Digastrte Muscle, its Modifiations ami Function , and 
Dr, W II. Stone, On the Effect of the Volta te Current on ihe 
Elimination of Sugar Altogether four etn papers ueie read 
before this department, which only sat on two day«. Half the 
papers w'erc aaatomicaJ, and half phyf>iological It is to be 
a.'samed that the energies of anatomists aiid j hysiologiatfi had 
been so largely rccupied with the Intei national Medical Con- 
gress that no noveUics could be produced on this occasion. 


Department of Anthropology 

Miss A, W. Ijiicklaiul, m a paper On the Geographical Dutn- 
buhon of Mankind, discus' ed the problems awaiting sciluUon in 
anthropology, especially the relations of brflch> cephalic and 
dolichocephabc people^, and the (|uestiom of the unity of the 
race, and of the peo])ling of oceanic Lslandb and of Aiistraha 
She cou^dered that nothing definite could as yet 1 e detei mined 
regarding any of the^e matters. 

Mr. Stanunnd Wale lead a paper On the Papuans and 
thi Polynesutm, m which he came to the conchisinii that the 
pnmitive stock from which both hnd spinng was now leiire^cnted 
by the Australian race, \ihich hid foimcrly a much i^idei exteii 
*-ion than at present. The exHtence of ty^o types ,1 mo ng the 
An trabans showed they were not a pure race, being yiiobably 
intermixed with the Negrito The Pulyne-ians showed enn- 
siderabie traces of this inlermulure, while ihe Fapums had been 
1 a rgely affected by contact with a more modern Asiatic people 
now represtnted by the Malays, having been further ‘‘pecnlly 
influenced by the mteruuKturc of Arab and Indian blood 

General Pitt-Fivers gave n account of Excavations tn the 
Earthwork called Am^esbitry Bank in Epping Fored^ which 
howeil that it was n can p of British erectiOD, I ut it was not 
pofibible from the excavations made to dcteiinine whether iL was 
mode before or after the Koman conquest Geneial Pitt- Rivers 
read another paper On the Entrenchments of the Yorkshire Wolds 
and the Excamhons in the Earthwork called Dane/ Dyke at 
Fiaw^orou^h, in which he showed that the term Panes' Dyke 
was undoubtedly a misnomer, for the whole district wn^ the 
soene of the operations of a much earlier people, who were 
formidable m their means of oflience and defence, ard in the 
disctplme necessary to comtruct ihc entrenchment^, which ex- 
tended for great distance'*. At Danes’ Dyke he found both 
Amts and flint flakes, stowing that the defenders of the earth- 
work used flint, and lived not later than ihe bronze period, at 
the period of the tumuli of the Yorkshire wolds. In a further 
communieatToii General Pitt- Rivers described h'ls dii-coveTy of 
flint im piemen tn m ^tratifled gravel in the Nile Valley, near 
Htcbes. 

Dr, Beddoe gave an mteieating abstract :)f results On the 
Stature of the Inhabitants of ffungary, ba^ed on recruiting statis- 
tics. The awemge Hungarian soldier was about 5 feet 5} inches 
high. The Germans and Crtmti gave taller men than the 
Ua^yan. The citisens of Budapesth were taller than conntty- 
man at the age of twentv. Tn five western counties (mcludi^ 
Pcstb)| whm the population was ■ mah ly Mwar, Ihe mean 
sUture at hrenty-five Tcari might be taken as 5 feet 5^3 inches, 

A pspv On the Phydeal Characters and Prapas turns ^ the 
Zmins, read by Mr, Bloxam, gave the details of an examinorioti 


of sixteen male and ihree feinnle Zulus brought to this country, 
and mea±>ured m ihe presence of Prof. Flower, General Pitt- 
River*, Mr. Rubert<*, and Mr F. Golton. It appeared that the 
average stature of the males was 67*3 mche*, one-third of sn 
inch lesik than the average Engluhman of the same age. The 
average che^t girth was 36 5 inches ; Englishman***, 35 a < inches , 
average weight: Zulu, [51 lb*-., Engbahman, 141 Tbs Of 
course the Zulu**, being exhibited for their dancing and ^pear- 
ihrowing Qccoinpb shin cuts, were in high tnming, and very well 
developed m muscle 

Mr. £. F. im 'Ihurn, m a paper On the Animism the 
Indians of British Guiana, dwelt at some length on the con- 
fusion nittoduccd by the application to animism of the termino- 
logy and conception^ uf higncr religious systems. The Indians 
Ilf Guiana had an animi&m of a very pure and primitive kind, 
\ery little nflected liy the modificaitonE which change animism 
into faighrr religion Thty had no belief in the everlasting 
duration of the spirit, no uleas corresponding to heaven, hell, 
and retiihution, no knowledge of purely spiritual beings, i e. 
gods!, and no w'or^hip, though certain arts were practi<;td to 
avoid attracting the .illcnlion of malignant beingh. 

Mr, Park llarn or, 111 exhibiting a collection of phot^aphs 
of typcb of d liferent races in Ihe Bnti'-h Islands and m France, 
urged the necessity, for the purpntes of scicntilic comi’anson, of 
having photographs taken of uniform •■ize, boih in full face, and 
sulHcienily in profile to show the brow, the projectmn of the 
nasal bone, and also the fi rm of the ear, W'hich appears to he a 
rncul characteristic, ihongh much disguised by mixture of blood 
This, however, would tie attended with cxpenic greater than the 
Anthropometric Coni mittce ci uid afford. Prof Flower, in com- 
menting on this comn.unication, 'laid ihe siiliject hod scarcely 
yet been fairly attacked in this country ; it w'bs only by the pho- 
tographing of numbers m each part of England that they might 
ultimately have a chnnee of arriving at the types of the pnrcipal 
laces that hod contributed to the mixtures now prevailing. There 
was great difficulty 111 forming an opinion n't towhiit types ^icople 
really rc| relented, no doubt the comparison of photogrRpb‘:, 
done on a certain '■cale, wrould be of much value in this matter. 

The Anthiopologic 1 Depnrlmcnt sat on five days and thirty- 
*>even pa[ ers r-r re| orLs were presented to it Airong others 
liiat we may pariiculari'^e as of interest were iho^e by Mr J K 
Mortimer, On Six Ancient IMve/lwgs found near to British 
Ban OIOS an the Yaikshirt Walds j Mr Francis Galton, On (he 
Appluatfon of Composite Portraiture to Anthio/o/opcal Purposes \ 
Mr J Uarns S' one. On the ViKins^ Ship discorereii at Sandejjort^^ 
Horivay, tn iSflo , Mr Hyde Clarke, On the Early Colonisation 
of Cypin\ and Athca, and its F elation to Babylonia, Mr. H. 
Sto\es On Traces of Alan in the Cra^, Prof. V, McK, Hughes 
nnd Mr. A. W. Wynn, On the Age of the Deposits tn the Caves of 
Ctfn, near SL . \saph, with special reference to the Date oj Mans 
first Appearance in them. 

De/arf merit of Zoology and Botany 

Sir John Lubbock'-* paper On the Sense of Colour in Animals 
first dealt with Donniei's expernnenti on bees, and showed many 
fallacies m them, which were avoided in a senes of his own 
observations recently made He Look slips of glass of the ^Ize 
generally used for micro' copic Work, ar d parted on them dip* of 
paper coloured blur, gircn, orange, red, white .and yellow, and 
incluced a bee to vidt nil in succcs-^ion wrhen covered by a ploin 
.slip on which was a drop of honey. Then the honeyed slips 
were removed, and the situation of the coloured gU'-Bes wus 
changed ; when the bee reUirncd fn m the hive the order of it* 
vii.its to particular cr lr nrs was m ted, and the result of too dif- 
ferent experiments was that blue w as the bee's favonnte colour, 
then white, yellow, ard green. The oVervations w-ere varied 
in several diflerent way*, with the same results. The question 
naturally arose. How then arc there ao few blue flower*? Sir 
John believed that all flowers were originally green, and thmt 
they have pu'-ed through stages in which tbey were white or 
yellow, while many have become red, and finally blue. This 
w«a lupported by facts such as the folio wmg : — In R anmicuIatfK 
m&ny Mmple open flowers, as buttercups, w ere yellow or w^ite j 
while (he blue delpblniums and sconites wire of highly bm- 
cialised Form, and thcrefrre probably of more recent ori^n. 
Among Ihe Caryophyllece^e the red and purplish specie* were 
among thore wiih highly spedalued ftowerF, wrhile the nmple 
flowers, ms stelUna and ceraAtlum, were moallv white. Awigg 
vioJela miny of tha mo«-t highly spedallced ronni neie bhiej 
the simpler ones yellow. In gentitw, again, the dc0p*-blQC 
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ipede-i hiv a long tubular ftowers specially ad apled lo bees and bury thcrn‘'cl\cs is by UVin^j nd\anligc of the action of the 
butterflies, while the yellow gentian ha^ a simple open flower w'ind, and that the* Irtistrd poMii m lF the nvin, by it^^ corliscrew- 
with expo ed Inney- bir John also described ms experiments hke movement, facditat's the tnliy of the •^ced into the ground, 
made on da^ilmian by illaTiin:i'ijig a troigh with an cxle ided Mr. A W. Ueniidl read n piper On (he ComUimy of Imsicts 
sol u: spectrum in inch a W'ay that after a giv^n Lip-C of Uaic he m V'tsitmg FliAve^s lie said he was not aware lliat attempts 
could isolate the portion of the trough illuminated hy each pnii- had yet betn made to determine the quc'^ti m whether in^^ectt 
cipal colour, and count the number of daphnias in it. '1 hey n-ere altogether di'icnminiting in their vi its to flowers, or 
appeared to have a very predon'naTit prLf ere ice for the red and whether on the same journey they confined them elves cxclu- 
yell jw and greenish yelloiv and gieen. ffe alsi found, cinti ny si\tlj or chiefly to one •-pecies That paper, winch was the 
to the coiclu nn nf M. Taul Tlerl, lha' llicy cleiily p rteive the result of ob erva'nns doling the fine weather of the laht tw'o 
ultra violet rays I year-, w*as intended as a contribution tow .mb the settlement of 

Sir John 1 uil ocb read a l)aper Oh (he Mode in "luhifh the Seeit I that question, obsioudy one fif so ne 1 nportance lii relilion to 

of Stipa liurtfi I stlj in the Gioitud — One of the int t intci eating ! the cross fei till ’.alio 1 of flowers by insects Those who had not 

pars in Intany, he said, wis the c ni.ifU r.iii »n of tlie leasoii^ i mate the expen iient would hardly appreciate how diffiailt it 

which led to the different fonu'^, ciUmrv, and structure^ of seeds , was to watch conlnuiously fo'- any consideraldc pernd the flight 
and it wa^, he thought, pretty well made ou' that a large pro- nf anj" lu'^ect ife had chosen 111 all cases points of obsen'a- 
p'lrtion of those miglit be accmntel for cither as serving to tion Sj>ot> where a considerable number of dilTircnt flower', grew 
protect the i;cd or to Uibiat ill it'i c>niv yjiice to a place suitable m profusion, and were internuxed, so that the insect would 

fOi It’S growth If the seed 1 of ticcs fell d.rcctly to the grnind have abundant o,)por!unity of changing its diet if si disposed 

It w U'l ohvi ju, that very few of tii^in would liwc a chance of In receding the riumher nf flowers of the "^amc kind visited by 

gro ving It was an mbaitigc ti then, tbercfoic, of which an insect in the same flight, he aliays meant fl iwers at such a 

many a\ailcfl themselves, to Ihiow out wings, m cn’isctiucnce of distance fro n one anoiU'r that the inject had to use us wings in 

which the wind waftrd thc.n to a greater or le->s distance getting from one to on itlier In August of last j eir he observed 
Other.,, such oj, the while liit>e of mil^, liemg edible, were three different flights of the ‘‘paiired lad> ” buLterll , nnd it 
corned about by beast.1 and buds, and I’luugh bomc w ere sacri settled mx, three, and ten lime rcspcciively, always confliiiiig 
ficed, othci^ survived TruiLs, again, m con equcncc of their nsclf to ilie same species of fl jwer On the same plot a hivc- 
sweetne^Sj w Cl c carried alxjuL by .inniial , w Inch, after partaking bee paid nine successive visUs Li the ^ime species of fl iwcr 
of the fle hy portion, dmjiped the setds thcmselvei Many On another plot a bumble bee v isitrd the same *>pecies of flower 
seeds we.ecivered with hooks, an 1 tbu , alhoimgto the W'ool of fifteen time^, and anolliei of the same species eleven tunes in 
sheep and othei animal-., were carried to :jieiler or hsa distance'. successi m, u it touchin r any other fl iwcr, bu' passing over many 
Othei^p liVe those of oiu- 1 oiiim ui diinld on, were provided with Mr ricnnctt gave further results of his uhscrvnlio’is on different 
fairy piracluUcs, and were thus lurnc awa> by the wind Others occa-.ions and in different parts of the c mntry In order to lest 
again, like some of the violet>, genniu n-', vetches, broom, Avhelbcr insects were guided by colour only when visiti igfl iwers, 
cucu uber-., cardamme, oxahs, and ollicrs, had beautiful and he watched one spot where there weic white and purp'c fox- 
voriccl cinfrivances, by which they octuTll) threw the seeds to a gloves, but a large bumble-bee wms seen to enter sixteen of the 
disiancc, in ^lOine cases of moie (ban 20 feel Others, again, flowers legardless of colour, although In find the succession of 
were enabled to penetiate the e.ul'i, and ihus sow themselves in foxglovcb it hid to fly considerable distinccs over other fliviers. 
the giouid III one of our Lngli^h clo\ . 1-, TiifoUnm uibter No general statement could be made as to the cinsisiency of 
rarttmUy after the Hjwlt had faded, il tinned downwards, and insects ui vunnng’ the Bame species of flower during ih- same 
buned itself m the ground The gmunlnul of the West Indies, fli/hi a deadcil prcfcrunce tor f.iiccesbive \Lsits to the lame 
and nnre than one species of v'elJi, had a vimiiar habit In the flower wis unqucsliouahly sliown in many instances, but those 
Ero^iidfns oi Crane-bills, llie fiuil is a cip-.ule, which opens visits did n it depend on the colour of the fljwer only The 
elasticallr, and a^ ill (he casL of the allieil gcianiums, so iietnncs hive-bce appeared to be by far the most constant in that 
threw ''Ceil-, to some little didiii'e The seed, thciiisclve'. w^cre re-.pect, often ab ohitely ho. From their strong and rapid flight 
spindle shtmed, hairy, and piodiiced ml ) a tuistel awn The and exti emely ha ry covering of their abdomen, lhal class of 
nuTiber of turns on the awn depended upin the amoiinl of ijisecls W'as probably the uiCst efficient ag^nt in the diaseminatioii 
moisture Mr Rowe, to whou they were indebted for an ac- of pollen So far as could l>e gathered from oh crvalion, the 
count of their mechanism and mode of actio i, said if a seed he " painted lady ” and the small tortoise-shell huttei flies weie very 
laid upjii the ground, it remai icd fluid as long as it was dry, consisicnt, while the w^hites, the blu=s, and the browns were far 
InP ij soon a& it was moisii'iifil the ouLei side of tli? awn c.in- from csUmlic, or less discriminative in Ihcir tastes. It was open 
traclc^d, aiul Ihe liair^i fiurrou'iding the seed moved outward., the to question, however, whether more than 1 very few' fliwera 
result of which was to raise the seed into nii upright pisi ion. were dependent upon Luttciflies for tlifir reilLli..ali m. At all 
'ITie awn then gradually unrolled, coiiieriucntly cbm^hng lUelf even s ihcirvisiLs to flowers were ofte i only interludes in thfrir 
up larli., with the result that if It was entangled amongst auv o'* settlements on grass, leivcR, the stcnn of trees, or the bare 
the surriunding herbage, the seed was foiced into the ground ground 

A still more remarkable ca^e w.is Ihil of the Mtpa penna*a Prof O C. Marsh of Harvarrl, U S., contributed one of the 
The actual seed was small, nilh a sharp punt, and viith stiff most atti active papers to this department, On Jurassu Birds and 
short hairs piinUng backwards The upper end of the need their Allies lie detailed the results of his examnntion of the 
was continued into a fin ^ I aided md , then came a plain cyhn ArchEcopteryx 111 the Uritlsh Mu cum, the more recently dia- 
drical pillion attached a^ an angje to Ili>j corksLrew, and ending covcird specimen at Berlin, and of Compsognathus in the 
in a long and beautiful feather — the uhile being about a foot in Munich MubcuiHj^r compart wuh the forms pEcviauBly made 
length, That end was supposed by Mr Francis I)nrwin, to known by himiclf in America Hia impresHon was that the 
whom they were indebted fora very intere'.t in j memoir on the Hpecimens of Archaeopteryx were sjieciiicolly idenlica], 

aib)ect, to act very much in tlie same luauncr as that of Erodnm, aliliough fuller evidence might prove them to l>e dihlinct. He 
■IrmynanbODfld. He did not doubt that the end woiiU bury still considered that we, knew tittle that cmid determine hiw 
ihielf in the manner described by Mr Darwin, but he doubted or at what period birds originated At present the four oldest 
whether it always did, so. One fine diy, not lon^ ago, he known birds were as distinct from one another as any birds of 
chanced to be looking at n plant of ihit species, and around it the preaent dey. Yet If he woe asked to distinguish between 
were several seeds more Or less firmly buried in the ground the bones of a reptile such os Compsognathns and a bird such 
There was a little wind blowing at the ti nc, and u struck him u Arcfucopleryx, if broken up nnd mixed together, he should 
that the bng feather nwn w'as admirably adapted to catch the be puzzled to do it Prof H. G Seeley, in the subsequent 
wtnd, while on the other bend ll^seemed almod ton delicate to discussion, stated hif belief that the Brilish Museum Arcnsco- 
driyo the seed into the ground ih the manner dencAed by ptetyx was not merely specifically, but genericaUy distinct 
Iktfwin. Be thouforetiok a aead and pixod it upright od< the from that at Btriiu, 

fearf, The day was perfuctly fine, and thara cmld Iharebcetc Ur. A. W. Hubiucht of Leyden gave an interesting 
BO quoktion of hydroscopic aabon. Navertheleai, when he The Struciurt attd AJwukts of Proiuommia, ^ 

returned after a few hours, he found that the seed had buried the valuable finds of the Chalifmger Expedition. Dr. Hubrechf 
il^elf so'fle little distance in the ground He repeated ibe spoke m excellent English, and wu listened to with much 
q laam ation serml tinw9, alw^s wMi Ihe aim iwwfit ; Hint appredaHon. 

coavhiehig hiiaMlf that one raethwl, at nay irtB, by whidroBads Mr. FocUtapgafwaii'aecoiuatof his work OHtkdAmalamy ama 
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ClasHjuation of the Petrels^ based upon those collected by the 
Challenger hxpedition. He divided them into two itinin families 
— the OceanUida; or Oceanic Petrels, with four genera and hcvcn 
spedei, and the Procellariidae, divisible into three sub- families 
of albatrosses, diving petrels, and true petrels. As to descent, he 
considered the petreb were probably much modified descendants 
of some ancient form related to the ciconifonn binls of Garrod, 
t.r, the storks, American vultures, and their allies, Mr. P. H. 
Carpenter, M.A., read papers On the vanoits Larval Forms of 
Cofnaiulat and also On the Sfenes of Brttuh Cotnaiula Other 
loolorical papen of interest were by Prof, fiii^k On the Use of 
the Chtfintnts j^femlam of the Skeleton in the Cheilostomatous 
Potyzoa in the Diagnosis of Species ; Mr W T. Blanford, F R S , 
On our Present Knawleage of the Fauna Inhabiting Bntvh India 
and its Dependencies , Mr, P A Geddes, Notes on Chlamydo- 
myxaf and On a Nero Sub-Class of Infusorians ; Gen. Sir J. K 
Alexander, On the Improrvemmt of Freshwater Fisheries ^ and a 
further report was made On the Marine Zoology of South Devon 
Among other botanical communications we may note those of 
Mr J. G. Baker, F.R S , On the Botany of Madagascar ^ of Mr. 
A. W. Bennett On the Colours of Spring Flowers ^ of Mr, Joseph 
Lucas On some Vestiges of theAncimt Foi est of Part of thePtnuie 
Chain The department sat during five days, and twenty-eight 
cnmniunications were disposed of, including twenty roological 
and eight botanical , the latter, however, fully divided the 
interest with the former, ow'ing mainly to the papers of Sir John 
Lubbock and Mr. Bennett 


NOTES 

Dr. Rudolph KOnic; of Paris, whose acoustical fame is 
woild-wide, IS about to publish In one volume, in the French 
language, his remarkable researches in acoustic^, which have 
nppearcil at intervals in the Annalen der Physvk and cKewhcrc, 
during the past fifteen years. The work will, we understand, 
be liberally illustrated with drawings of the newer and more 
important pieces of apparatus which Dr. Konig has invented. 

M Pasteur, it is stated, has resolved to visit the Bordeaux 
lazaretto to study yellow fever, and ascertain whether it is due to 
a parasite, and can be guarded against by inoculation 

The building of the Observatory of the Pic du Midi has been 
completed on the very lop of the mount.ain, at an altUnde of 
a 6 oo metres. The old building, which was placed in a valley 
at a less elevated situation, will be used merely as a station for 
travellers General Nansouty is now busy fitting the establish- 
ment with apparatus and victuals for next winter, as, accord- 
ing to every probability, it will be blocked by snow during more 
than MX months The storms are so heavy that not less than 
BIX elctlnc light conductors have been established for protection. 

The autumn meeting of the Iron and Steel Institute will be 
held in London this year, on October II-14, *1 In'.titule of 
Civil Engineers, under the presidency of Sir Henry Bessemer, 
F RiS. Numerous excursions have been arranged for, and the 
following papers are announced to be read ! — On the manu- 
facture of steel and steel rails in the United States (supple- 
mentary paper), by Capt. W, R. Jones, Pittsburg, Pa. ; on a 
method of securing homogeneity in the Bessemer process, by 
Mr. W. D Allen; on the manufacture of ordnance at Woolwich, 
by Col Maitland ; on the application of wrought iron and stee^ 
to the manufacture of gun carriages, by Mr. H Butter j on tbe 
mauufacture of projectiles, by Mr. J. Davidson , on the distri- 
bution of elements In steel ingots, by Mr, G. J. Snelus , on the 
u>:e of brown coal in the blast furnace, by Prof. F. Ritter von 
Tiinner, Lcoben, Austria , on certain physical tests and proper- 
ties of steel, by Mr. Edward Richards ; on the tin-plate manu- 
facture, by Mr. Trnbshaw ; on the me of American anthracite 
in the Most fornace, by Mr. J. Hartman, Philadelphia; on 
variation of elements in cist-stvd ingots, by Mr. F. Stubbs ; and 
Vm the recent progress of the basic Bessemer process, by Herr 
Paul Kupdweiscr, director of the Witkowlti Works, Austna. 

Great prcpurtdoiia are bring made in Dublin for the forth- 
eomlng meeting of the Sodal Sdnea Conpem, which begins its 


•^ithngi there on the evening of Monday, October 3, when Lord 
O’l lagan, as president, will deliver the inaugural address in the 
Exhibition Palace. Among the other addresses to be given are 
the following On Education,” by Sir Patnek J. Keenan, 
K C M.G , C B ; “On Health,” by Dr Cameron, M P ; “On 
Economy and Trade," by Mr. Goldwin Smith; and “ On Art," 
by Lord Fowerscourt. During the week garden parties and 
eonversaztom will be given by some of the leading citizens and 
learned societies. 

Baron Mikluho Maclay, before leaving Sydney, gave to 
the Linnean Society of New South Wales on July 25 a short 
account of the progteas of the Syrliicy Biological Station at 
Watson’s Day, which hai; been opened through In'* energicb, and 
of which wc recently ga\e some account. The building was tol>c 
ready in a week’s time, Dr Maclay slated, Tlic Royal Society 
of Victoria have agreed to assist the establishment of the sta- 
tion, not only by personal subscription, but also by an annual 
grant from the funds of the Society. This last decision 
IS most imporlant, opening the prospect of a permanent, il 
moderate, 'lubsidy for the support of the institution The Royal 
Society of New South Wales will also probably, on the repre- 
sentation of the President at the last annual meeting, follow a 
similar course. “I entertain the hope,” Dr Maclay said, “ that 
the establishment of the Biological Station of Sydney will very 
probably induce tbe other colonies tn follow this good example, 
and will be the means of uniting the scientific societies of dif- 
ferent colonics That the Biological Station of Sydney will not 
remain long isolated in this part of the world is a fact, as Dr 
Hector told me that he intended to establish one in New Zea- 
land The establishment of an Tutercolonial Biological Asso- 
ciation, which should have for lU object to assist 111 the forma- 
tion, maintenance, and regulation of biological stations in 
Australia, was a plan which, 111 my opinion, ou^ht not to remain 
long a pium desidentim only. Therefore I called a public 
meeting, June 1 5, with the object — i To obtain a numlicr of 
yearly contributors, as the subsidy from the Government is in 
proportion to the public subscription, and the yearly subi^idies 
from the Royal Society of New South Wales and Victoria are 
very moderate 2 To frame rules for the station From tbe 
gentlemen present at the meeting a committee was chosen for 
the discussion of the proposed rules, this committee consisting 
of SIX members, of which four arc at the Game time trustees of 
tbe Biological Station ; aAer four meetings, agreed to a code of 
rules, which will be submitted to the trustees of the Biological 
Station.” Certainly science in Australia is greatly indebted to 
the intelligent energy of the Russian naturalist, and we trust 
the work so well begun will be continued without abatement. 

The Eppmg Forest and County of Essex Naturalists’ Field 
Club’s annual Cryptogamic meeting is advertised for Saturday, 
October 1. The Club ts to be congratulated for the list of well- 
known botanists who appear aG referees and conducton. Thus 
for Fungi we see the names of Dr. M, C. Cooke, M. A., F.L.S., 
Mr. Worthington Smith, F.L.S., Dr H. T. Wharton, M.A., 
F L.S., and Mr. James English ; whilst for Mosses and Lichens 
the names of Dr. Braithwaite, F.L S., and Mr. E. M. Holmes 
F.L.S., are announced. 

The Yorkshire Naturalists’ Union will have a Fungus Fony 
on Friday ond Saturday, September 30 and October 1, at which 
they trill gladly welcome any mycologists who may be diipoaed 
to asiiiifc them. The Friday’s progmmina is to consist of an 
excursion in the neighbourhood of Harrogate. On the Satur- 
day is to be a “shoWi" which wiQ be exhibited fungi, and 
any ol^'ects illustrative of the subject which may be sent. The 
dinner is to be on the evening of Saturday, Arrangements are 
being made to learch localities in all parti of Yorkshire for 
ipccimeni to exhibit ; and at the mectingi the Union wUi be 
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honoured by the presence of Messrs, W. Phillips, C. B. Plow- 
right, G. Massec, and Rev J. E. Vize, 

No less than ten observers are now engaged at the Observatory 
of Pans ill the completion of the catalogue of stars which was 
begun by Leverner, The work is progressing at an unprece- 
dented rate, not less than 70,000 observations having been tabu- 
lated, after having been duly reduced in a single year. Admiral 
Mouchez has taken possession of the new Observatory grounds, 
and the earihnorks for the foundation of the great refractor 
building, and the construction of the undei ground chambers in 
which the magnetic observations arc to be conducted, is being 
continued 

Duaing the Voik session of the Eiil^li Association a most 
successful half-yearly meeting of the members of the Natural 
History Society of the Ericiuls' School m Eootham WlIs held in 
the lectuic-ioom of that cstablisliuieiil Among those present 
were Prof S P Thompson, ERAS, J. G Ilaker, F R S , 
A, W Bennett, F L S , J. Edmund Chirk, F G S., Thomas 
Gough, M A. (of Elmfield College), Rev. T A Preston, M A. 
(Science Master of Marlborough College), Dr W. W. Newbould, 
Langley Kitchmg, Ed Grubb, M A , Hugli Richardson, R. M. 
Christy, A J. Wigham, with J F. I'ryer, 11. A. (the pre cnl 
head master), Fielden Thorp, 11 A (ihe former superiiilendcnt), 
who presided, and many other'-. Dr D Hack Tuke delivered 
an interesting address strongly advocating the study of science. 
Mr Baker of Kew said that a large inca lire of his succe>s in 
life vas due to the early scientific tiaining he had received when 
a member of this society Many otlicr mteicstiiig addresses weie 
given hy those present The ‘ Society 15 only three years 
youiigci than the Biilish A^'SCCiation it'-clf, having been formed 
on August 14, 1S34. Since that tunc many ardent naturalists, 
now u ell known to science, had iias^cd through its rank's, 

A COR RESPONDENT from Kingussie, in Jnvenicss-shire, writes 
" We had just (Sunday, i8Lh) been reading somewhat sceptically 
the paragraph about the pink rainbow, when behold, to our 
astouishment, there appeared just over Glen Feshy the most 
lovely pink raiuhow you can imagine, shaded from crimson to 
pale pink, but no other colour It was strange and beautiful, 
and none of ua had ever seen anything like it before," 

The jiist'i>sued volume of the /'riTiTrLY/w^T of the Natural 
Ilistoiy Society at Berne (Nos 979- 1003) contains, besides 
minutes of proceedings and small notes, seviial \al liable papeis* 
by Prof Studer, on the segmenUlion of Madreporaccor, on 
the coials of Singapore, and on the statistical researches as to 
the colour of eyes and hair of children in the canton of Berne ; 
by Dr Oijaf, on the specific heat of g.iscs at constant volume , 
oil glacial deposits at Dernc, by M Bachmnnn ; on the intrusion 
of limestones into the crystalline rockb of the Finsteraarhorn, 
on the dependence of organism!) upon oxygen, and on the influ- 
ence of poisons on invertcbrata, by Di Arnold , and several 
anatomical notes by Prof Luchsmger. 

We have received the Proctidings of the sixty -third annuaj 
meeting of the Swiss Society of Naturalists, which was held 
m September la&t year at Bncg. They contain the address 
of the president, M, Wolf, and minutes of proceedings of the 
sections, among which we notice communications . — by Prof. 
Rutimeycr, on the metamorphoses of skulls , by Prof, Yung, 
on hi^ physiological researches on cephalopods at the Naples 
Zoological Station; by M. Lory, on geological researcheb on 
the Finsteraarhorn ; and by M de ta Harpe, on .the nummulitic 
formation in Switzerland. In the Reports of Commluions we 
notice the report, by Prof. RiitimeyCr, on the important work, 

M. Fh. Gosset, on the glacier of the Rhone, to which the 
Schldfli Foniidation was awarded. This immense work, which is 
the result of six years' consecutive measurements -of the positions o) 


no less than 156 numbered and painted Mocks, carefully chosen 
on the surface of the glacier, os well as of surveys on the scale 
of 1 contains a thorough descnptinn of the glacier of 

the Rhone, and is accompanied by a most elalioratc map of 
the glacier, numerous transverse and longitudinal sections, and 
several sheets of drawings, which show the results of the 
the measurcinenls xs to the motion of the glaciei 

Statistical researches as to the colour of the hair and eyes of 
children had been made in all the cantons of Switzerland, with 
the exception of Deme, Geneva, and Tesaiuo. The investigation 
as to the first of these cantons is now terminated, and ilio results 
of the examination of 94,321 children are published by Prof. 
Studer in the Proif/dtn^s of the Berne Society of Natural History 
(No 986), and are accompanied by four coloured mapq, which 
show graphically the results. It is seen from these researches 
that in the canton of Dernc the dark type prevails over the fair, 
but that the pure types arc not so numerous, especially in the 
central parts, aa the mixed ones. The pure fair type, w hich 
makes 9 to 1 1 per cent, in the north-eastern parts of the 
canton, increases Lo the south (li to 14 per cent. 111 the middle 
parts, and 15 to zo per cent, in the Alps), and reaches its highest 
percentage in the secluded valley of the Saanen (28 per cent.) 
The dark type is most numerous in two regions —that of the 
western lakes and Old Rhxtia (zi to 29 per cent }, whilst in the 
middle parts it re.iches only 21 to 25 per cent , and only 16 to 
20 per cent m some secluded valleys ABer having shown the 
distribution of mixed types, Prof. Studer considers these data in 
connection with history, and comes to several interesting 
conclusions 

Messrs Sonnenschfin and Allen have issued a second 
edition of Prantl's "Elementary Text-book of Botany," revised 
by Dr S H Vines, who has made considerable alterations in 
the bonk, with Ihe view of increasing its userulness, Tlie mo.st 
impoitant alteration, it is stated, is the adoption of a CHssifica- 
tion nf Floweung Plants winch will be more familiar to 
English students than that which wms followed in the first 
edition 

A RECENT speech of the Governor of Ilong-kong, Sir John 
Pope Hennessy, contain!, an inlereBting account of the -spread of 
vaccination amongst the Chinese iiUhe Colony and on the neigh- 
bouring mainland No port m the world is more Inhle to a 
visitation of sinall-pnx, yet it never spreads there. The health- 
ofliccr of the Colony also was astonished to find th\l nearly all 
the young Chinese emigr mts had \accination or inoculation marks 
upon their arms. He says he was often puzzled to knowhow this 
viccinalion came lo be apparently so perfect among the Chinese 
On inquiry it turned out that the native doctors of the Tung-wa 
Hospital- a charitable institution supported by the voluntary^ 
contiihulions of Chinese — not only vaccinated their countrymen 
ill the Colony itsc^|, but actually sent travelling vaccinators over 
the adjoining provinces of China. In this way llioii‘;ands of 
people have been vnccinalcd during the last four years The 
lymph 15 supplied them by the Governor, ivho gets it every 
mail in his despatch-bag from Downing- street. Three dentists 
also appear in the census of the professions of the Colony. 
"About eighteen months ago,” adds his Excellency, " 1 visited 
one, not profession.ally, but for the purpose of seeing the instru- 
ments he used, and I then found he had the same apparatus we 
find in all dentists' estabhshments. In fact he did work for 
the first-rate American dentists we have here, being fully capable 
of making or repairing sets of teeth. He was a gentleman of 
intelligence, and impressed me, I must say, as favourably as a 
denhst could." 

The Congress of Onentaliats has had a very cuccessful meet- 
ing at Berlin. Of the International Geographical Congress and 
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Evhibitlrn It Venice, we hope to give i detailed repcit next 
weeW, An Arch Geological Congrcci was opened it TiAis on 
Tueodiy , among ihe delegates ls Prof. Virchow, llie Cauci<^U8 
Museum was aNo opened j the CfillecHons were very numcrons 
and vnned, 

The ensuing seaslon of the ArUtotclian Society for the SyRte- 
matic ttiucly of Pbilo<;nphy will open on October lo, at 20, John 
Street, Adelphi, W C,, with an Auldren hy the pre'^ident, 
Shadworth FI. Hodg on, LL D., and the Society uill thereRAer 
contnrae its historical studies, aitenmted with discnsMons of 
philosophical questions 

We gladly welcome the appearance of ilie " Fh.eiiogamoiis 
and Vascular Cryptogomou's Plants of Michigan/' by Charles 
F. Wheeler and Eru in F Smith (I ansing, iSSi) 1559 specio 
of flowering plants are enun eroted, and 75 of hori)Ctail«^, femi, 
and lycnpody. The arrangement follow (xl is that of ihe flfth 
edition of Gray's Manual, and the aulhors piomise to piiMi^Ii 
addenda from time to time. 

We have received the first jwt of Fr Wenthoff'!) "Kafer 
Wealffllcn''," Forming a supplement to the " Verhandlungcn des 
naturhiiitDrischcn Vereins der pTcussi<>chen Khenilmide und 
We^tfalens," Jahrgnng 38 (iflSi) It is only a List, prefaced by 
remorKa on the district, and with Infc nf author*, &c., but it 


promises to be of value on account of the thorough iiiaiiner in 
which It appears to be woiked nut, and the bcellc-raimR appears 
to he rich. Adopting the latent European Catalogue os a basis, 
this first part extends to ihe Heteroceruia No new species are 
de enbed, but seven I apparently new v<inctie5 m the Carabuitf 
and water-beetles receive names 

Under the direction of the Council of the Meteorulngical 
Society, Mr, W Marriott ha.s " Hints to Meteondogical 

Observer*., with Instructions for taking Observation-, and Tables 
for their ncductiou" (Stanfoid). Many of uiir readers ini^ht be 
able to turn these Hints to good pr.'ictical nccount We have 
abo received the ftr-t number of the MAiorah^ial Recerd, 
containing the ninuihly lesiilis of ohservatnms made at Ihe 
statioiLs of the Mctcorulogital Society, with rciiiaiks on the 
weather fni the quaitcr ending March 31. 

The Report of the Committee of the Queen wood College 
Mutual luiprovement Society for the end of the Eun.mei tcim 
1881 is intcrcsiing, showing tlut much utefal and varied woik 
11 being done by the Soaety. 

The addiiiom to the Zoological Society's Gardens during the 
past week include a Milbrouck Monkey (Cerccpithecas cynomrm'S 
From West Africa, presented by Mn Paterson; a Macaque 
Monkey {Mttcatus cymmoi^) from India, presented by Mr. 
Harding Cox; a RubiginoUB Cat (Ffiii rndigiftoMa) from Ceylon, 
presented by Mr, Charles £. Pole Carew , a Brown Bear (Ursuj 
aretps) from Russia, presented by Meiers. Morgan, Gcllibnnd, 
and Co, ; two Cbukar Pnrtndgcs [Caecabu cAuJkar) from India, 
presented by CnI. Thos. Picree, i6th Regt, Bombay N.I. , two 
Dwarf Chammleona {CAamtrfaif pmmi/sj) from South Africa, pre- 
aented by Mr. Duncan W. B. Swaine ; two Spanish Tcrrapina 
{C/fmmjrs feprara) from Spain, presented by Major Rooke, a 
Diamond Snake {Iffereih^ sfiiotes] from Australia, preaented by 
Mr, C. C. Sbmmt ; two Cape Crownud Cmncn {BiUMrtfa ehry 
sopeiargtfs), tw o WattM -Cranee {Gms ai»iHeidafa) from South 
Africa, deposited ; a Blick-taid Spider Monkey (Aula a/ar) 
from South America, on ippmtl. 


PHYSICAL NOTES 

Dr, R. Konio has juat completed a newinstrument— a variety 
of tlw HOTfr-ueen which ws recentlp deacribad— with which he 
proven on extrcmoly imwtut fact; which probably la nm to 
■U oconaticlana, namely, that the quality of a edmpound tone la 


very distinctly afTected by diflcrencea of phase in the componenn. 
An account of these last researches will be found in the forth- 
coming nuniW of WftiiimantC s Annalen, 

Dr. h ONIG de''cribcti ( Ann,^ No, 8) n way of exploring 
the interior of organ pipes (especially ^^opped ones) while in 
action, without disturbing the vibrations The pipe, with a 
central longitudinal hlit made m the hack, and a plate-gUta 
front, with scale, is •-upported honzontally in a trough, so that 
the slit and half the back of the pipe dips in water A thin 
brass lube, lient twice at aright angle, Is supported on ilie p'pe, 
Eo that one end enters the sbt to about the middle of the Pipe. 
This lube can be slid along the pipe, and is connected by a 
caoutchouc tube to the ear, a ininoinetric capsule with flame, 
Pasi-iiig (hiuugh a ventral segment, one notices a quite suddea 
weal ciiing of the s uiiii], then i siiildcn strengthening (like the 
stroke of a bell) lly noting -uch points the position of the 
i;egment can be cxacily determined. Dr Konig gives some 
re-ults which ap[i'ircnily fail to nccard with theory. He also 
describes a dnini-Iike arrangement fur exploring pipe<:. 

An extremely ingenious piece of electric mechanism is now 
being shown 111 the Electrical Exhibition in Pans Tt la an 
apparatus by whidi any number from 1 to 999 is automatically 
signalled nn one wire by a single movement of the operator, the 
fii»ure5 appearing at the didant end at an opening In a box To 
describe the details of ihis apparatus would take too long a space. 
It IS the mveulion uf Mr J Mackenzie 

M. Cornu has cnnstriictetl n p >laiismg pnsm made of a single 
film nf Iceland-spBT fixed with Canada balsam between two 
fiiiitvlass pnsnv^. The p darisation is far from perfect, however, 
and the field is very narrow, so ihnt the inslrumenl, though of 
interest fiom a theoretical point of view, is of little or no 
practical value 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

0x1' ORD “-An cxaminatJon will be held at Exeter College on 
Thui 'day. OUobei 13, foi the purpose of filling up a Natural 
Science Scholarship, tenable for four years during residence 
The exammatinn will be in biology, chemistry, and physics. 
Cnndid.ites will he expected to show OToficiency 111 at least two 
of these •-uliject'-j ana tlic scholar will be refjuired to rend for 
honours in biology in the Natural Science School. The same 
mpei^ will be ^et in clieini^tiy and phy-ics .xs in the examiiution 
or the Natural Science Schohr^hlp at Trinity College. Candi- 
dates are de-ircd to call on the Rector between 6 and 7 p m 
on Wedncsilay, October 12. They may obtain further uiforma- 
iion by nppbcation to Ihe Itcctor, or to Mr. W L. Morgan, the 
Lecturer in Biology at Exeter College 

The Proapcctus of Lectures and Cla.sse5 for the first Session of 
University College, Nottingham, promises well. Theie will be 
boih day and evening lectures and classes in Languan and 
T.iterature (Prof Syme*), Mathemalics, Mechanics, and Physicfl 
(Prof. Fleming), Chemistry (Prof. Clowes), Natural Science 
(Prof. Blake). 


CONTENTS Pa« 

Egyptian Excavations A^D Mu MMin 4B1 

Two Spidkk Books . . ... ..... 4B9 

Lbttkiii to thb Editdb 

The Oldcit-kiiown rnseetj ^Principal J. ^ Dawson, F R S ^ 463 

Sound-Producing Anti — S B. Pbal 4B4 

WBppa^J. T Boowifiu. 4B4 

TnBcmenic oC lUy Fevir — J. B Hamnav 485 

Red Rambawi ^T)r HxMnv Muikhvad ... >48^ 

Inhiional BubmIh an SuEUaback — N, H. i^iOLi 4^5 

Phofeogruhing- UiHVacbon Rings— Optical Phenonunon — Prof 
John Lb Contk ... . ... 4IS 

APriniaTe JJivinfoBall.— N S. Hbimoiuh . . . . 4A5 

FRaDUiCK CuBRBY, M A, F R 9 4^3 

THBAiniiiCAN AaaocrATKiM By Prof E W CLMfioia . . . . 4M 
Thb BnrwH ^sociatiom 

Report! *487 

Seerton A— Bffllheiulldal and Phydral 4^9 

Sertenn B fTieinkal Scianoi 491 

Section C— Geology 4M 

8bc<mm IV i^BiBlogy DapaiBBii ^ ol Anatoiiy mid Fhyablogy . 408 

DapartncBt of Anthropology 

DepariBiept of Zoology ana Botny 

nvwa , . , . faa 

Phtaioll 

UnIVBIIITT and BdVCATiMIAL limiLLIIIMU M 



N A TU RE 


505 


THURSDAY. SEPTEMBER 29, 1881 


THE STRUGGLE OF PARTS IN THE 
ORGANISM 

Der KantpJ der Theile tm Organismus ■ etn Beitrag zur 
Vervolhtandigungder mechanischen ZwcckmauigkeiU- 
Ithre. Von Dr Wilhelm Roux, Privatdocent und 
Assistent am Anatomischcn Institut zu BrcElau. 
(Leipzig Wilhelm Engelmanoj 1881 ) 

S INCE the first dawn of methodical inquiry one of the 
largest and most important problems that has 
always been presented to scientific thought is the explana- 
tion of the endless number and complex variety of those 
apparently purposive adaptations of stiucturcs to functions 
.Avhich are evcr> where to be met with in organic nature 
Until within the last few jeais the solution of this problem 
was all but universally sought in the hypothesis of a de- 
signing mind, and as no other cause had been suggested 
as adequate to produce such a multitude of seemingly 
teleological effects, it became a babit of philosophical 
thinking to regard these effects as evidences of a creating 
intelligence And although the scientific instincts of an 
individual here and there pointed towards the belief that 
in some unaccountable manner the facts were due to 
physical as distinguished from metaphysical causes, the 
scientific instincts which pointed m this direction were 
unable to justify themselves on grounds of reason, inas- 
much as they were unable to suggest any non-mental 
principle which could reasonably be taken to explain a 
class of phenomena bearing so suggestively the appear- 
ance of a mental origin The tide of thought in this 
matter therefore rose without interruption or perceptible 
hindrance in the direction of supernatiiialism, until it 
attained its highest level in tlie “Argument from Design" 
as elaborated by the natural theologians of the past gene- 
ration. Then with a suddenness onlykss surprising than 
\U completeness the end came, the fountains of this 
great deep were broken up by the power of one man, and 
never in the history of thought has a change been effected 
of a comparable magnitude or importance 
But although the theoiy of natural selection as con- 
ceived and elaborated by Mr Darwin so completely sub- 
verted the foundations of what may be termed a scientific 
teleology, it soon became apparent that natuial selection 
alone was not adequate to explain all the facts of adapta- 
tion that are met with in organic nature Not to enter 
upon the question, which we can only hope that future 
generations may be able to answer, as to how far natural 
selection alone, or unassisted by any other principle, is 
competent to produce changes of specific type— how far 
in other words, we are to attribute the evolution of species 
to the uncompounded operation of the survival of the 
fittest, and how far to the probable operation of other and 
unknown factors — not to enter upon this question, rt is 
enough to observe that many cases of adaptation w'faich 
occur in the parti of individual (h-gan isms cannot possibly 
be explained by the theory of natural selection as thia is 
applied to explain cases of adaptation which are presented 
by specific types Thus, to take the most simple Illustra- 
tion, the effects of use and of disuse in increasing or 
diminishing the functional utility of an organ In obvious 
VoL. XXIV.— No. 622 


adaptation to the requirements of the individual organism 
—these effects clearly cannot be attributed to survival of 
the fittest organisms Similnily in the morbid processes 
of disease there is frequently observed “ an effort of 
nature '’to throw off the affected part, or otherwise to 
effect a spontaneous cure. Ihese and other considera- 
tions of the same kind have led all the more thoughtful 
evolutionists —including Mi Darwin himself - to conclude 
that o^xr and above the gieat principle of natural selec- 
tion, opciating from without the organism and therefore 
called by Mr Herbeit Spencer “ indirect equilibration," 
there must be other principles of an adaptive character 
at work within the organism itself, and therefore collec- 
tively called by Mr Spencer the principles of “direct 
equilibration." And it is evident that one of the most 
impoitant pioblems now presented to evolutionists is that 
of ascertaining wh.it arc these principles of direct equili- 
bration, The work before us is an interesting effort in 
this direction 

The idea which Dr. Roux elaborates at much length 
IS that the principle of the “Struggle for existence and 
consequent survival of the fittest is in active oper 
ation, not only as between individuals of the same or 
different species, but also between the constituent p.'irl'* 
of the same individual As all the parts of an or- 
ganism receive their nourishment from a common and 
limited supply, theic necessarily arises among them .1 
competition for food, so that, for instance, m any cellulai 
structure the most vigorous cells will survive by btars'ing 
out the less vigorous, just as is the case with organisms 
living in an area of limited food-supply Also, and 
especially after the peiiod of full growth of the organism- 
has been attained, the mutual pressure cxeited by neigh- 
bouring cells must give rise to a further competition — ,1 
struggle for room or space wherein to develop — and here 
again it will be the most favoured elements that will be 
successful in attaining a vigorous maturity In these and 
in aeverol other minor respects which we need not wait to 
mention. Dr Roux maintains that all the organs, cells, 
and even molecular groupings of an organism are so 
situated as to be constantly under the evolutionary influ- 
ence of the struggle foi existence. If such is granted to 
be the case, the author proceeds to show how a foundation 
IS supplied for expl.uning all or many cases of ^'direct 
equilibration," or, as he tcims it, “ capacity of functional 
adaptation " Tor this c.ipacity amounts merely to an 
increase or diminution of the functional powder of a part 
under the influence of an increase or diminution of 
Stimulus, using the latter term 111 its most compiehensive 
signification as including any change of conditions acting 
from without. (This, at least, seems to be the sense in 
which Dr. Roux uses the term, as he applies it indif- 
ferently to an excitation of nerve or muscle, increase of 
traction upon a bone, blood-pressure in an artery, &c.) 
But if a stimulus means a change of conditions, it means, 
wdien frequently repeated, a change of the physiological 
environment of the structure affected, and therefore, if the 
constituent parts of this structure are subject among 
themselves to a keen struggle for existence, those parts 
which are best adapted to the change will survive, whik 
the others will succumb, with the ultimate effect of altering 
the form or function of the structure so as to meet the 
new circumstances of stimulation. 
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Such in the most general terms is the doctrine advocated 
in " Der Kampf der Theile im Organismus " Perhaps 
the most striking feature in the detailed exposition which 
the author gives of the doctq^e is his ignorance of the 
fact that the doctrine is not original. His work is per- 
vaded by expressions of the importance which he attaches 
to his idea as that of a new light shining in a dark place, 
and he is surprised that in the domain of physiology the 
thoughts of Darwin should not have been earlier applied. 
But in this country, at all events, the idea is far from 
being a novel one. Not to mention writers of less repute, 
Mr Spencer has meditated deeply upon the causes of 
direct equilibration,” and his works are over-charged with 
analogies drawn between the organism physiological and 
the organism social— analogies which include the struggle 
for existence and survival of the fittest in all their 
ramifications Nevertheless, although Dr. Roux seems 
strangely ignorant of the philosophy of evolution as 
taught by Mr Spencer, his work is of value in pursuing 
this branch of the subject into greater detail, and with 
more extensive knowledge of ph>sio]og3', than has been 
hitherto done The topic is a deeply interesting one, and 
we therefore welcome this attempt at its elucidation We 
inusti however, observe that Dr Roux, m the ardour of 
speculation, is too prone to endow a ** muss sein with 
the value of an inductive verification, and we must 
emphatically express our dissent from him wherever he 
appears to insinuate that the doctrine of natural selection 
in the domain of physiology has evidence in favour at 
all comparable with th.it which belongs to it in the domain 
of zoology and botany Geohok J Romanes 


0[/J^ BOOK'' SHELF 

Pflanscnphysiologie ein Handhuck des Stoffwechsels und 
Kraftwcdiuls in der P/lanze Von Dr W Fteffer, 
Professor an der Universitat Tubingen Band I “Stoflf- 
wechsel " (Leipzig Engelmann, 1861.) 

In treating of the Physiology of Plants, Prof Pfeffer very 
naturally divides his subject into two parts, the first being 
Stohwcchscl,” or metabolism, the second the concomi- 
tant ” Kraftwechsel,” that is, the conversions of latent into 
kinetic energy and vice versa which are involved in the 
metabolic processes The volume now before us treats of 
the "Stoifwccbsel/’ and it does so in a very thorough 
and satisfactory manner. In the first place there is evi- 
dence in the work of a vtxy complete acquaintance with 
the extensive literature of the subject, and further, of a 
critical power of recognising and bringing into promin- 
ence those observations which arc worthy of being incor- 
porated in the canon of phyMological knowledge. The 
general treatment, Ij^^jpf the subject is clear and logical, 
though it suffers fault which is not uncommon 

with German authon^Hflinely this, that the mam line of 
thought becomes here and there obscured by the cloud of 
detail with which it is enveloped Still the book is a 
mine of information for original workers, and a trust- 
worthy guide for advanced students It is not too much 
to say thql'Mirthe best work in existence on the subject 
If the secom vdhiine is as good as the first. Prof. Pfeffer 
will indeed have to be congnUntaUd 

' , SvDNEY H Vines 

The Norwegian North Atlantic Expedition^ 1876-1878. 

111 . Zoology. (Christiama, 1881.) 

Part in. of the account of the animals obtained during the 
.ibove expedition is by the well-known naturalists, D. C. 
Daoielssen and J. Koren, and treats of the group of the 


Gephyrea It is illustrated by six plates and one map 
Of the ten genera and the sixteen species collected during 
the expedition four of the genera and seven of the sfiecies 
prove to have been undesenbed, and a new family is 
formed for the remarkable new genus EpUhetoaooia. 
This genus differs in many respects from any known genus 
of the Gephyrea ; most notably so by reason of the fis- 
sured opening through which the sea water gams access 
to the perivisceral cavity. The analogue of this respiratory 
fissure is probably not to be found in the class, hut the gene- 
ral organisation of this new form is still truly Gephyiean. 
Unfortunately but two examples of this interesting form 
were diedgcd up, and even these were not well preserved. 
They were found in sandy clay at a depth of 870 fathoms, 
in the cold area. In concluding the memoir the author^ 
remark that the two groups into which the class Gephyrea 
lb subdivided, viz G. tnermta and G arniaiOj can hardly 
be regarded as satisfactory Of several new forms Mhich 
they describe, and which by reason of their anatomical 
structure they refer to the second subdivision, none are 
furnished with the armature on which that subdivision is 
based Had therefore the systematic classification been 
rigorously applied, these would have been referred to the 
first subdivision, one with which they have but little in 
common, compared to the striking resemblance they bear 
to those forms comprised in the other. A list of all the 

species met with and thei- mal synonyms aie 

appended. 

A Manual of Injurious InsecL^ with Methods of Preven- 
tion and Remedy for their Attacks to Pood Crops ^ 
Fored Ffees^ and hruitSy and with Shoit Introduction 
to Entomology. By Eleanor A. Ormcrod, F M S. 
Pp ^' 3^3 8vo. (London ‘ W Sonnenschem and 
Allen , Edinburgh J Menzies and Co , 1881 ) 

The authoress of this book is well known as an en- 
thusiast in the department of Economic Entomology, 
and may thoroughly be congratulated upon having pro- 
duced a work that cannot fail in many ways to be useful 
to the class of readers for whose instruction and profit 
It is intended In many respects it is based upon Curtis’s 
familiar (but somewhat obsolete) " Farm Insects," and 
many of the usually excellent illustrations are counterparts 
of those that appeared in that work ; manv others were 
originally from the faithful pencil of Prof. Westwood ; in 
both cases the old volumes of the Gardeners^ Chromcle 
have furnished contributions ; a few are from other 
sources. As m Curtis's work the subject is dealt with 
according to the plants attacked, not according to the 
attacking insects, a plan to be much commended in such 
a work In each case a short description of the insect 
and of Its methods of attack precede the consideration of 
Prevention and Remedies Naturally much is compiled 
from previous writers , much information given is the 
result of records obtained from the many willing assistants 
of the authoress , much is original from her own observa- 
tions. It is not our duty to enter into an examination of 
the suggested '‘remedies", we vastly prefer to look with 
more fairour upon the means of prevention, and are glad 
to see that generally sound advice m the way of scientific 
cultivation is given throughout Nor are the meteoro- 
logical conditions overlooked ' we ran modify many thing! 
— we cannot rule the elements ; and in very bad seasons 
we fear our farmers and gardeners must be content to 
“pocket the loss" occasioned by insect ravages on crops 
the constitutions of which have been already ruined by 
atmospheric conditions In a few cases subjects appear 
to have been introduced for the sake of effect. For In- 
stance, we doubt if any farmer in the kingdom is one 
penny the worse for the occasional presence in his potato- 
fields of the larva of the Death's Head Moth ; on the 
other hand many bee-keepers could tell a different tale 
from the ravages of the moth itself in their hives. The 
Colorado beetle, of course, has “honourable mention" ( 
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but we are rather sony to find the authoress enthusiastic 
at the passing of the " Injurious Insects" Act of Parlia- 
ment, which we prefer to consider the outcome of a scare 
furthered by speculators. All we can say for the “ Intro- 
duction to Entomology ” is that it will possibly serve to 
give the class for whom it is intended sounder ideas on the 
subject than generally prevail with them , the Glossary at 
the end is too short to be of much service 

Zinn eine geologisch-montantstisch-hisiorische Mono- 
graphic. Von £ Reyer. 8vo. (Berlin . Reimerj 1881 ) 

In this monograph, as is indicated by the agglutinative 
adjective on the title-page, the author has collected the 
reiDlts of his studies on the technological history of the 
metal tin under the threefold head of geology, mining, 
and history ; or rather the reader may do so for himself 
from the material which is presented in an abrupt fashion 
without cither preface or index The first pait of the 
volume IS devoted to descriptions of the tin-producing 
districts of Saxony and Bohemia, the geological features 
of each district being first consideied, then its history as 
derived from the local archives and notices in published 
chronicles, the whole of the facts concerning production 
being summed up in a chronicle of tin mining in Bohemia 
and Saxony, with tabular statements and diagrams of the 
production from the earliest period for which records aie 
obtainable, about the year 1400, down to the present time. 
From these we gather that the total production of both 
countries, which was about 100 tons in the year 1400, 
reached in 1500 a inaxiinum of about 1000 tons, since 
which time It has steadily declined, the produce at in- 
tervals of fifty years varying from 75 to 125 tons annually 
At the present time the production is practically confined 
CO Altenberg in Saxony, where about 50 tons are obtained 
from the treatment of a staminifcrous granite containing 
about 8 lbs of tin ore per ton. In subsequent sections of 
the volume the productions of Cornwall, Danca, and 
Australia are treated m a similar manner , a descriptive 
sketch of the geology of each locality being given in each 
case, followed by a chronicle of events and prices These 
being mainly compiled from well-known sources, such as 
De la Bfiche’s " Cornwall and Devon," Von Diest’s 
B.mca," the reports issued by the Australian and Tas- 
manian Colonial Governments, &c , present less of novelty 
than the first part, which contains much original matter 
derived from the author’s own investigations , but the 
skilful manner in which the information is presented is 
likely to render the voluine very useful to those interested 
m the subject. An unnecessary difficulty has been intro- 
duced by the adoption of the new-fashioned phanetic 
system of spelling which has latterly become prevalent m 
Berlin, and will doubtless prove a puzzle to many readers. 

H B. 


LETTERS TO THE EDITOR 

[The Ediior does not hold himself responsible for opinions expressed 
iy hu correspondenis. Neither can he undertake to return^ 
or to comspond with the writers of rejected manuscripts. 
Nc notice is taken of anonymous commumca/toni. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on hu space is so greai 
that U is impossible otherwise to ensure the appearance even 
of communtca/wns containing interesting and ncvel facts.} 

The Progreee of Mcteor-BpcetroBCopy 

In the profound and eloquent review ol the progre«>Bof British 
and other diicoveriea in science dunng the last half century given 
in the Opening Address to the British Association at its recent 
Tnbilee Meeting in York by its President, Sir John Lubbock, 
I am credited (NaturlvoI. »iv. p. 409) with some meteor- 
ectrum observations which, while th^ certainly unfold some 
the most important results arrived at in meteor-ipectroscopy 
dnee Its comnwncement in the year 1866, yet owe their recogni- 
tion as Kientific discoveries of some material weight and real 
Gooieqacnoe, to quite a different author. 


Although with the first use of a me tcor-spcclroscope 1 recognised 
in the persistent «.Lrcal(5 of the August TerBcids of that year 
numerous examples of the yellow-sod luui line, yet no proof was 
furnished by the slender speclveicopic puwer employed, of the 
existence in the meteor-streaks of any other substance It was 
by a Hungarian astronomer, von KuiiKoly, that the presence 
of hthium, polasbium, and other substances in the streaks of 
shoo ting- stars was aflcrMards discovered, and gf some of these 
substances llerr von Konkuly obtained <‘Uch repeated and well- 
verified ohsorvalions, that the identificalion of their spectro- 
scopic presence in certain meteur-streaks may be legardcd as 
sati'-facLonly established. 

llie instrumenij, made by Mr, Browning for the British 
Ashocialion Mctcor-Committcc in the year just mciUioned weie 
intended to be used in studying the spectra of the November 
Leonids, wbo^e magnificent display took ]ilacc as expected, but 
was of such short duration that nothing of great iniiiortance 
was, unf 01 tun'll cly, elicited as regards ihcir spec ra, A more 
successful tnal of the iiistrumcnts had how'ever been made 
previously on the Qlh-iiili of August of the tame year, ^ and 
abundant evidence was then obtained of the existence of two 
classes of meleor-btrcak^, both equally pcisistcnt, one of them 
affording a continuous spcclium only, 111 e wbat hot sparks or 
tram matter would produce , the other uioiu or less charged with, 
and sometimes coiisiiiting entirely of the )ellr]\v •sudium line 

No dislmct evidence was olilaincd, liuwcvci, in that first 
year's experimental trials of llie occurrence in nicteor-streak" 
of any other elementary spcclrum-lincs lesides the solitary 
sodium one. The spccim of the nuclei wcie continuous, the 
brightest Ones showing all the prismatic colours m perfection , 
and only one or two at the same time nllowcd some traceable 
evidence of sodium to be detected in their light. But a few 
of the green '‘Leonid" streaks were noticed in November to 
be, to all appearance, monochromdtic, or quite undisperscd by 
vision through the refracting prisms, from vvhicli ve may 
at least very piobaldy infer (by la^cr di'^coveries with the meteor- 
si lectruscope) that the prounnent green line rif magnesium foims 
the prii.cipal const ilucnl clement of then giccnisli light 

Meteor-spectroscopes of a more cfTicieiit kind were afterwards 
devised and produced by Mr Browning But they remiiucd, 
as far na I am aw are, without any successful application until 
the nights of July 25lh and 2b, 1873, when the spectra of three 
streak-leaving shooting-stars were observed through one of them 
by the enthusiastic aslrunoincr of O'Gy alia, near Kumurii iii 
Hungary, Herr voii Konkolv.^ The streaks of the first two 
meteors seen showed only me sodmm-line , lut in that of the 
third, which was an emerald-green meteor, the green spectral 
line of magnesium (I*raunhofer's solar line was plainly 
visible in audition to the yellow sodium-lnie. The spectra 
of the nuclei were conluiuous, only the green region of the 
spectrum in that of the last meteor being of unusual brightness. 

On the morning of the 13th of October m the same year 
Herr von Konkoly again observed with Browning's meteor- 
spectroscope the long-enduring streak of a large fireball, which was 
visible in the nnrth-cast at O'C valla It exliibiled the yellow 
sodiiim-line and the green hue of znagnesmm very finely, besides 
other spectral lines id the red and gri:«n. Examinmg thcic 
latter lines closely with a star speciro^copc attached to an 
equatonal telescope, Herr von Konkoly succeeded in identi- 
fying them by direct comparison with the linei in an electric 
Geissler tube of mai^h-gas ' They were viMblc m the star- 
spcctroacope for eleven minutes ; after niljfch the sodium and 
magnesium lines still continued to be brightly observable 
through the meteor-spectroscope , and fibc streak faded out of 
•^igbt in a comct-sceker, at lur, twenty-five niinutcs after it was 
first observed 

In July and August, 1879,* and in August, 18B0/ Herr von 
Konkoly observed spectra of the nuclei and streaks of many 
Perselds and other meteori with the Browning a qieliOefapectro- 
scopc 'The yellow sodium-line wag conspicuous in uoit of the 
streak -spectra, and adjoining it there were seen in many cases 
the red line of lithium sad auptlMr more dcstant red Ime sup- 
posed to be that of poUjttiuii ; bat the violet line of potassium, 

' Tke inUlUetual OhservCT vol. n pp. 3B and (with a coloured plait) 
Gi : Aufuit and October, 1B66 

■ MontJkfy Nefuwi ef tkt Royol Atirvmmua/ Soiuiyt tdL xxxui 

^ ^ JS^miki^Ihiues of ^ Reytd Aitronemkmt Society, xuiv (1873-74) 
p. Sa The deacnptioii "UghtiUBf-na " then ^ven or ihe tube ai Her' 
von JCpnkoly aTiermrdi inromea me, a mupnni Tor "Lghung" 01 
" cnal-nh" ** mil welchem die Slraiken ocleuchlet iind " 

4 Tib Obeeroatoryt vol ill, p 157, ■ Ibid , p S77 
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probftbly owin; to lU relative weaknesE m companion with the 
red one) cuuld not be ob>eTved Green and blue liiiet of other 
elementa vi cre alao noLieexI, amonff which the frequently 

con 8 picuou<i one, next to the yellow sodium-lmt'i was, af^in, 
the green line of magne^miti. 

t^On August 13, 1879, the nucleus of an emerald green bolide, 
ai bright as fupiler, preduced a splendid continuous spectrum 
from red to violet, exhibiting first a bright sodium-line, and im- 
mediately afters ai^a the green magnesium- line .ilso, and some 
Others, i^uiiposed to be those of cupper, with two faint red linei 
A similar bolide on August 9, i8fe, showed on the continuous 
spectrum of its nucleu*-, bL*^jcle5 the iicdjum-line very bright, 
tliosc of Uthiuiu dihtinclly, and many metallic lines m the green 
and blue portions of the spcctium, 

Tins occurrence of caibon, magnesium, and other spectral 
lines (possibly of iron) in the vapour-streaks of shooting-stars 
and fireballs, esta 1 >lisbe 3 a more certain and unequivocal re- 
semblance beli^een their chemical compositions and those of 
solid meteorites, than does the exhibition of the sodium-line, 
which, as Herr von Konkuly obiaerves, may possibly be due to 
the original presence nf saline particles in the air itself But 
iU extreme brightness in some, and total absence m other 
meteor- streaks, ^eems yet rather difficult to account for on that 
supposition On the other hand the detection of carbon, while 
it agrees with the element’s occurrence in '^identes and carbon- 
aceous aerolites, reminds us also of the abundant proofs which 
Dr. Huggins and other spcclroscopic obtiejvers have obtained 
of the same element’s prevalence m comets And indeed the 
prolonged luminosity of meteor streaks, with their complex 
gajcous spectra proceeding for long ccurses of time from an 
exceedingly attenuated atmosphere, is itself a phy'-ical riddle 
whose explanation os a mere que^'tion of radiation can scarcely 
bt very different from what is demanded by ihe phenomenon 
of self-lujiiinosjty in Ihc known ga'^eous nebulnr and in the 
envelopes of comets. 

Of Dr Huggins' apjdicAtions of sidereal spectroscopy to 
ncubulse and comets, it may ha mentioned lhat the extremely 
eventful discoveries are not individually named and noticed 
among the many high encomhims rightly bestowed upon that 
refined use of the si)cc(r~)<^cope, in ihe opening addre^u. But 
the results therefrom obtained were yet fully as revoluLionibingas 
regards the prevailing theories of tho e bodies, and of the general 
plan of con truction of the sidereal heaven^, as some of the 
spectroscopic discoveries described in the fifly-yiars’ retrospect 
were (ns is ibrre lucidly related) thoroughly subversive of the 
formerly existing views uf ihe internal pliy ical condition, of 
the sun, 

If 1 have here ventured to disown, and t« disclaim for myself 
*^01116 of the major accorapli’'hments of meteor-spectroscopy by 
showing them to be the results of Uter, independent, and much 
more perfect observations, it is because, m comparison with 
the very '^ignificant amplification which those later obseivatlons 
have effected Ji\ the subnet, the en'-y recogniuon of the presence 
of codmm In meteor^htreaVs can only claim to be regarded as a 
slight and mcon'^iderable fint-adventurc in a province of spec- 
trum analysi^i, the additions and improvements subsequently 
made in which have been attended with much more remarkable 
success 

In the wide and accurate survey of the admirable opening 
dii'cnurae, which strays with truly lifelike fidelity over all the 
bioad domains, the well-won fields and gallantly sealed citadeU 
of modem scientific knowledge, 1 nhali, 1 trust, be pardoned 
if, in a matter of very little estimation by itceif, I thus attempt 
to remove and banish from the eulogies of the addreas a small 
and unobtrusive and apparently unconscu us excrescence of the 
otherwise harmless ana innocent trancgres^ion, f»agnv c^mpomn 
parva, A. S. HekscheL 

Collingwood, September 12 

Sim-SpQU 

Records concerning phenomena oite considerably enhanced 
in value if they include accurate determinations of the times of 
occutrence. ITiib appears spedally applicable to solar pheno- 
mena, and particularly to fun spotSj of which there anst be 
many thousands of exact delineations without precise record of 
iba tunes when tha spots fustappoRred on lha visible snrimat of 
(he inn, Nb doubt tfkere are several reams ta aceonnt for ffiii 
unavoidable absenfic of valuable mfeimotion ^ pmongit othen 
the Intense bn|filoeH and bent of the nuiiiiiake Ir an acMdtOfly 


disagreeable object for protracted telescopic inspection ; nor yet 
are we in a position at present to photograph it continuously, so 
that we are nece^^sanly content to compare photographs taken at 
Intervals of perhaps many hours, and to a^Rume, or at any rate 
not to dispute, that events of great importance have not occurred 
in the intervals. This \h the more to be regretted because a 
knowledge of solar events is comparatively of little importance 
unle'u it helps us to ascertain what influence those events cxercbe 
on the earth and its inhabitants , and it is obvious that in com- 
panng solar and terrestrial phenomena the times of occurrences 
are of essential importance, if only to avoid ascribing an undue 
effect to a given cau«.e. It thus follows (hat even an approximate 
time of the appearance of •^un-Bpots is not without value. On 
these grounds as well as on the score of mflgidtndej 1 comnniDi- 
cate the following particulars of a recent appearance, or outburst, 
of Bun-spots, whicn occurred within certain moderate limits of 
time. 1 premise bneffy that a photohcliograph is in daily use at 
the Togonometncal Survey Olbce, Dehra Donn, India, of which 
I have executive charge At present the instrument yields but a 
4-)nch negative, v\hich is merely a microscopic delineation of 
million millions square miles of solar surface , however, as surely 

liiiivrH 



Iracof rrom sim ncEUEtw taken at Dehra Observniory, L^nat 1 ngono- 
■netncal Survey uf India I.aiiLudc ya ig 39" N . Longitudn 76* 3' 4a" 
E Height above lea aiia feel, on July js, iBBi, at 4 47 p m l(<cal 
appannt time Spoia vuiblo m previoui negative taken im ihe mme 
day at 3 jB p m. an colmired blBcJc , and the new apiita which appaarad 
between 4 and 5 p m are hurrounded by a dotted circle 


OS the sun shine«, <;o surely are at least tno negatives taken of it 
daily Tntemiptiors, even in a land of sunshine like ihis, 
sometimes occur; notably at the bursting of the monsoon^, 
which occurred here last month (July), when the photo- 
grapher was Compelled to take ibe mm whenever idsible, 
niher than not take him at all Under ihia choice of altema 


lions the fir^t negative (or soy N^) on July 25, i88f, was 
token at 3.5S p.m. of local apparent iiiae , it exhibited Kverol 
lun-spBts, OB ig now umd, and of which therefore little need 
be BaU, since solar obeervere arc well aware that the «un has for 


f:oiee montln put resnmed a state of considerable energy in 
respect to development of features ; the second negatlre, rr 
N|, was taken at 4 47 p.ni. On comparing Nj and N| it was 
atooeereen thet m the interral of 49m. a considerable group 
of spots had appeared m the neighbourhood of the nm*r oentre. 
It is exceedingly difficult to exhibit an exact dellnetlioii of ipotv 
when the negative lu on so minute a scale ; I however inefore a 
mkrar iwint, os welt oa a hand-tracing oFTf^, from whtdt thepoM- 
Inv arid mmtMaof the gronp, f a the new gro u p, my beneor^ 
Merred. This new group consista of rixtoen spots, oi wtikhno m- 


hderred. 

diiitol 

themoVi 

entirely 
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coofioed chiefly to (wo ipota, where it 19 seen only to the eouth- 
eaut j im^me a Toundj faLrught hole bored through a Btntum of 
aaud mfliciently adhesive for the sides to remain erect for a tune, 
and after thii suppose that the sand begin; to fall inwards, 
creating a partial cone around to the south-east side , this k the 
sort of progress that these two spots convw As to magnitude, 
the spots are scattered over an area of some woo millions of square 
miles ; while the collective area of the •'pita themselves is ab mt 
630 millions of square mile^, or, say, six times the area presented 
by the earth to the oun. Remembering that of solar change a 
little goes a long way.' ^ ^o far as we are concerned, who shall 
say that changes or this magnitude are inappreciable on the 
earth, however ineJTectual the instruments we can now command 
may be able to measure them ? But was this sudden change 
inippreciable? that is now the question. Unhappily the sun re- 
mained invisible till July 30, when two negatives were taken, Le 
after an interval of just five days ; so for os solar rotation could 
effect, the so-called new group of Nj should have been 'vi-ible not 
far from the sun’s western edge, hut the entire group had vanished, 
leaving no trace behind In the interim of five days (wo new spots 
bad come out ; of one of the'ie I may add that the umbra is 
about 200 millions of square miles, and the ^lenumbro some 700 
millions, presenting in all a single feature of more thin 900 
millions of square miles, 01 say nine times the area exhibited by 
the earth to a distant 9peclator< Ihis ends (lie purport of my 
letter But I cannot hrlp adding that I bchevc tne bright solar 
features or faculs will eventually prove to he more effective 
exponents than the dark features or spots , as a matter of fact, 
facuhe commonly appear in abundance, covering considerable 
RiTas and bmnehing out from one another like coral reefs , and 
it ii a mistake to suppose that faciiljc exist only m the vicinity of 
spots , the former may abound where the latter are quite absent, 
not only in a 4 inch negative, hut in a very fair 5-inch equa 
tuna] But 1 suppo<>e the world will be betlcr informed some 
day. Meinwliile, Mirely the sun is worthy of more eaincst 
attention, not only fiom p unt'i of attack already so ab^y occu- 
pied, but from others none the less important, though at present 
greatly neglected , need 1 name solar radiation and photo 
graph^? rhysicianb are alarmed for llic safety of our bodies on 
detection of even a trifling chingc m Icmperaliire , but what do 
we know of fluctuations in the souicc of all terrestml heat, 
though It he me a Ural lie with an aclinomclcr ’ Again, lind 
surveys are often made on hiije scalrs, but for the solar smvey 
of ll million millions of square miles, whaMs our largest dcli ica 
tion, and at how many spots round the world is the required 
daily record made? If a ‘■uivey of l^ondon pays, depend on it 
surveys of the sun will pay all imlions infinrely belter 

J H. N Hennessey 

Indio, North -Wciit Province^, Musbo^rce. August 5 

Proneomenla iluiien, Hubrecht 
In the report of the Proceedings of the Biological Section of 
the Driti'xh Association which appeared in Nature, vol xxiy. 

fe 5or, there is a slight mistake 111 the notice of my friend Dr 
ubrecht’s paper on Proneonuma, This interesting mollusc is 
erroneously described ns "one of the valuable finds of the 
Expedition " So far as I am awaie, Pfoneomenia 

nor cuher of the other two genei a of the Solenogojires (Neomentat 
Chaioderma) was obtained by the Challenger The only two 
specimens of ProneomenMa which arc known to science a> yet 
were dredged by the Dutch Arctic Expedition of 1878 (or 1879), 
at depths of 110 and 160 fathoms in the Barents Sea. It was 
not obtained by the Wilhelm Barenls in 1880, hut we may hope 
lhat the dredgings of ihi'« season have been more productive, for 
Dr. Hubrecht informs me that 1881 has been a very bad ice 
year, and that the Wilhelm BartnU has not succeeded m pene- 
trating BO fir north as she has don^ in previous yean. The 
summer has therefore been devoted to dredging operations, and 
Tolaable resullj miy be expected The zoological results of the 
Dutch AJctic Expediilonx of 1878 and 1879 are being published 
u xuppkmento] voliimei of the NitderlandiKKe Arehw fur 
Zoolo^ ; and in the second of theae, which in now in coune of 
publlcaLion, will be found an daboraie memoir by Dr. Hubrecht 
entitled Protuam^nia slviieri^ gen. ip.n., with Reniarki 
upon the Anotoniy and Hiatology of the Amphuicura." 

Eton CoUqge, September 24 F. HxttaEET Caipentik 

Polydonlu fkwndouu 

The Mednm meniioicd by Mr. Archer In Nature, eol. 
■xl?.. p. 307, is undoubtedly Pidyimiu /rwidasa, Ag., flgured 


in the Contributions to the Natural History of the United 
States. Thr, Medusa was already known to Palla"^, who de- 
scribed alcoholic ‘•pccimens sent him from the West Indies by 
Drury . It stated by Aga'-siz to be t|uite ennimon along the 
Flonda K' ys. 1 have myself ob cived it in great abundance at 
the Tortu^as, in the moat of lort Jefferson, and iu llic muJ flats 
to the noith of Key West They occur there in from thiee to 
SIX feet uf water, the disk les'ing upon the b iltuin, the tentacles 
turned upwards , the di-.k piils-iles slowly while they arc at rest. 
Their hahit-i when clisliirhcd are well described hy Mr Ari-her 
The young somctiines swim near tl^c ■surface, and are far more 
active than larger specimens When kept in confinement they 
also creep ■slowly over the ground by means of Ihcir tentacle^, or, 
raidng thcms-lvcs sometimes ed^ew'ays agam-t the side', of the 
dishes, remain stationary for a considerable time The rc'Ctn- 
blancc of Pnlydoma whe 1 at rest upon the bjttnm to large 
Aclims with Fringed tentacular lobes, such as Fhylhactis, is very 
striking dhe peculiar habits of Pulyd^nia wcic noticed by 
Mertens in a species named by Braiult P. Meitensn in 1838 , 
and found at the Carolines The genus Polydonia was esta- 
blished by Brandt, .lud not by Aga su, as is stated by Haeckel 
in hiB "System der Medusen " Alexander AilASMZ 

Cambridge, Mass , August 27 


Constancy of Insects in Visiting Flowers 

Mh a W HrNNFTT’s paper (Naiure, vol, xxiv p 501) 
on the "funslancy of Insects in \i ring riowei s " iccalls a 
note 1 made at C lomer during the hot neither of List July. On 
the cliff'i west ( f that town, where iluwcrs wcie very abundant 
and of vaiiuii. cdI nil-, I carefully witched the moveinenls of ^ 
small tortoi C'hcll iaittcrfly I 1 asceitain what fl iwcrs it visiied. 
It was at fust busy uith binclwerd , then it left this fur jcllo.v 
bcdstiaw ^ vtruni), iLturning picsemly to bindweed. 

ITieii It liieil n thistle, wlmh cklaincd it some tunc, after which 
it shifu'cl to iTMioil, and finally revisited bindweed It seemed 
equally Im y with all Ihe-c fl >w'er-, llnmgh so van ms in form 
and colour My toitoist shell was ihcrcfuie h-ss constant than 
Mr, Bennett's, and visits were sueec^sive, iheie being no 
interludes ongiass, leaf, tree-lruiiK, 01 gionnd 

Hoaiciton College, E J. T PoiVELL 

[In Mr Benntll's papei, p Sor, cul. 2, line 31 from bjLLom, 
fur from read Utx^e ] 

Brewing in Japan 

Will you jiciinU me i) jiitiui out m oiim vhich lU' ciepl 
into the re[iMii of mv papu on "Ihcaiiig 111 Japan" 111 list 
week's Nature, p. 46S Aftei menlioiniig the poiiits in which 
Kdji diffcis fion malt, the lepirt cunliniies — “Koji i-^ pre- 
pared as follow- a mixture of steamed i ilC .xiid watei i-, allowed 
to remain in sicdluw tubs at a low Iciupciatui c (o“-5' C ) until 
quite liquid, it is then healed," and s) on 'Ihe fnll iw'ing 
alterali-ms will make the account uf the Japanese biew mg pro- 
cess correct — " (nce-bcer) is pie^iarcd s .5 follows- a 
mixture of steamed iice, iry/, and water is allowed to remain m 
(•hallow tu^aal a low tcmpeiature (o" - 5° C. ) until quite liquid , it 
IS then healed Not using malt as we do in nur hiev\eTiC5, 

the Japanese have diacnvcied fur them elves a means of render- 
ing the riLc-grams duistatic with allowing the embryo to (germi- 
nate This Is effected by exposing the softenctl rice (Trains to 
the action of dry steam ^y which treatment the starch is gelati- 
nued , when cold the *iporcs of a mould are cau cd to gi ow over 
the surface of the nce, the mycelium being formed at the 
expen'^e of the ‘^tarch, and heat Iwnng liberated togethei with tht 
usual products of combustion. The nlbuminoid matter of the 
Tice, wniLh previously was for the 1110-1 part insoluble 111 w-iler, 
IS, after the CTowth of the mycel.um, found to he almost cim 
plctely soluble, and the solution po, messes diastatic properties 
resemoling Iho e of malt extract The mam point in which it 
differs from the latter is in iLs superior hydrating power, for, 
unlike malt-exlract, the solution pf kon very quickly converts 
tnaUo^e into dextrose Tins material (koji) is then used instead 
of malt in the mashing process the sugar formed from the rice- 
starch under the influence the dissolved kOii being dextroise, 
uiMch i; farther fermented by the accidental Introduction from 
ebe atmosphere of the germs of a species of yeast. The change 
Muced in the character of the albuminoia matter under the 
Influence of the growing mould is remarkable, and, 1 tfamk, 
novel, and the intcred of Ihe observations 1 have mode lies m 
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the support they pvc to the opinion that the diastatic property 
connected with the degree of solubility of the albuminoid 
matter, and in the fact that this may result as well from the 
growth of an organism foreign to the gram as from the germina- 
tion of the embryo itself. K. W Atkinson 

College of Science, Ncucastle-oii-Tync, September 19 


Integrating Anemometer 

Permit me to observe that the integrating anemometer 
devised by Mr Shaw and Pr Wilson, an abstract of who*«e 
paper, read before the British Association (Section A), appeared 
in your issue of September 15 (p. 467), is in prinaple and m 
several of its details identical with a niachine intended for the 
mechanical reduction of aneniograms of the Kew pattern adopted 
by the Meteorological Office, a desciiptiun of which, with 
draw nn, was placed by me m the hands of Mr K, H. Scott, 
and by lull] transmitted to Frof. Stokes 111 February last. It is 
however to be n itcd that there is a fundamental objection to the 
mode in which such machines deal with the data submiited to 
them, namely this, that the air d^es not, in fact, move [>arBllel 
to itself, as integrators and Lambert’s well know n expression 
ume that it does. In other words, the integrator should con- 
cern itself only with those particles of air which are passing the 
anemometer at each instant, i e with the directions and velocities 
of successive elements of the wind at a fixed point. Dr. von 
Oetlingen (Wild’s '* Repertoriuin fur Meteurologie," Band v ) 
has shown this, Charles K Burton 

38, Barclay Rood, Walham Green, S W , September 22 


Red Rainbowa 

The accounts hiNaiure, vul. xxiv pp. 431, 459, of pink and 
red rainbows luduce me to mention one of a rose colour which 
was seen m this ncighliourhood at sunset ye>Lerday afternoon 

i ust before setting, the sun shone out with a pale golden glow, 
ut about the north and east there was a general cloudiness, 
dark inky purple with light masses of cloud floating from north 
to ^outh, and as the sunset glow lost its golden and assumed a 
ruddy appearance, these iloating clouds took the same colour, the 
general cloudiness beyond retaining its purple character, and on 
looking north-east there was ihe rainbow, nr rather the lowe-t 
part of the left baud of ihe bow, almost perpendicular, but 
inclining, of coursCj to tlie east , the general colour w^as rose, 
but along the innei side the prismatic colours weie plainly 
seen It lasted for about five unnuLes, and w as seen by others 
who were just giving up shooting, about a mile from the house 
The clouds 111 the west soon put on a stormy appearance, and 
ram began to fall. A Thevoh Crispin 

Hyde End, Brimplon, Reading, September 23 


Hay Fever 

In Mr. Hannay’s letter on Hay Fever (n. 485) two facts are 
mentioned, viz , that ' ‘ those who are affiicted with hay fever are so 
owing to the tenderne-^s of the imeioal lining of the nose,” and that 
“ m Scotland hay fever is practically unknown " By connecting 
these facts a probable rem^y is suggested, viz., the use of snuff 
That this habit destroys the natural tenderness of the internal 
lining of the nose is evident from the insensibility of the snuff- 
taker to dobcs that furiously irritate the nostrils that have been 
differently educated As Scotchmen generally aie either snuff 
taker^i themselves or descended from ‘inulf takers, a direct or 
hereditary insensibility may explain their immunity from ibis 
;ifflictJon Not being one of its victims, I am unable to tiy the 
expciimcnt, which should be started a few weeks before the 
season commences, in order to gradually develop the acquired 
insensibility. W Mattieu Williams 

Stonebndge Park, WiUesden 


In Nature (vol, xxiv, p, 485) Mr, Hannay remarks that 
"no remedy yet publishea will cure hay-fever.'’ Haa Mr. 
Hannay read Dr Blackley'^ " Hay Fever (Baillifcre, Tindall, 
and Cox, second edition, 1880) 7 It will be found that Dr, 
Blackley has used tlie treatment mentioned m NATURE, viz. the 
protection of the mucous membrane of the nose from pollen, 
with Eucceu both on himself and other persons subject to the 
fever, and Mr. Hannay’s experiments offer another proof of the 
efficiency of this treatment There U a short article on the 


subject in the Lancet of July 16, p. 8z, by Dr, Tborowgood, and 
another by Dr. Blackley In the Lancet of August 27, P> 37 L 
Mr Hannay 'b treatment is essentially the same as that publiBlied 
by Dr. Blackley, though in the latter the inconvenience of 
plugging the entrances to the nasal ducts, and of the stoppage of 
the proper air passages, is avoided, whilst the mucous membrane 
of itie eyes is alio protected M, C. 

September 24 

Electric Light In Colllerlea 

The writer of the article in Nature, vol. xxiv p 383, haa 
overlooked the long account given mthe limes of June 14, 1881, 
of the \iMl paid by the Accidents in Mines Commisfiioncri to the 
Pleaslcy pit, near Chesterfield, where the first important applica- 
tion of tne light was made nearly three months ago. Credit 
should be given to Mr. Swan and to Messrs. Crompton and Co., 
who for more than a year have been experimenting with, and 
perfecting, the lamps, &c,, rather than to those who may have 
the good fortune to adopt that which the MeOhley trials proved 
to be so perfect , and, as one who uas present with the Royal 
CommisMunerb, 1 think it only fair to call your attention Co what 
is probably a slip in your report Sesamy 

London 


T/fE ORIGIN AND FUNCTIONS OF THE 
BRITISH ASSOCIATION 

M y attention has been called to a pamphlet published 
by Mr W. H. Harnson, purporting to contain a 
correct account of the first founding of the British Asso- 
ciation for the Advancement of Science I am sure that 
Mr Harrison, in common with such other readers of 
Nature as take an interest m the affair, will be glad to 
hear my father speak for himself upon a matter which Mr. 
Harrison, with ttie amount of information at his disposal, 
could only treat of as a subject of speculation. The 
paper which 1 inclose was addressed to Sir Edward (then 
Colonel) Sabine , and 1 think I may claim for it that it is 
written with much cleamcias and impartiality. You may 
perhaps also consider the letter or importance at this 
moment, as pointing out what was the view taken in those 
early days of the proper functions of the Association 
The wisclom of this view is abundantly evident now that 
science has been so widely popularised, and that little 
more of real work remains for the Association beyond the 
just apportionment of its funds for scientific purposes. 
In respect to the numerous scientific letters addressed to 
my father by Buckland, Murchison, Smith, Sedgwick, 
Scoresby, Humboldt, Wollaston, Davy, Sabine, Faraday, 
Brewster, Babbage, Prout, Herschel, Whewell, Forbes, 
Liebig, l 3 e la B£che, Lyell, and others, 1 hope some day 
to cause a selection of them to be produced, in a form 
which may be of interest, and perhaps of use to the 
public E. W. Harcourt 

Nuneham Park, Abingdon, September 23 

Account of the Formation of the British Association by the Rev, 
W, y. Harcourt 

"To Colonel (af'iehwards Sir Edward) Sabine 

" 1 have received from the PreMdent of the rbilosophicol 
Society of Hull (1853), where you know the Dntiiih AtiSociBtloa 
IS about to meet, a memoir which he has put into public circula- 
tion descriptive of the nature of that body, iis early history, and 
the specific services rendered to it by mdividuols. 

" The task which Mr, Frost has undertaken is one of a difficult 
and delicate kind ; and 1 was not surprise., to find his descriptlDii 
of clrenra^tanceB with nhich he had no means of being intimately 
acquainted somewhat inaccurate and defective. 

^‘Mr. Frost informed the public that when in 1831 Sir David, 
then Dr., Brewster, mode proposals that meetings for promoting 
science by rluntons of icienlific men similar to those which pre- 
vailed abroad should be held in England and commencea at 
York, the country had been duly prepared and predisposed for 
jiuch co-operation by the severe Btrlclures whJen be nod then 
recently passed on the actual state of science in this oountiy, end 
on the conduct and character of its scientific InstUotions, and in 




Sept. 29, 1881] 


NATURE 


5" 


particular anivt:rmticB It would have been better if these 
itncturcB, now furgotten, had not been adverted to, especiallj 
with reference to the Association. The truth is, they formed the 
chief diJhculty in carrying such a proposal as hnd been made 
into effect. It was clear that any attempt at scientific association 
not headed fir joined by many persons who could not but feel 
■ggneved by the strictures referred to, and who have been since 
among the chief lights of the institution, would proliably have 
led to results more mischievous than beneficial to science 

■* As soon as Dr. Bre^^ster's proposal was made, and before it 
could be acceded to, 1 thought it needful to enter into correspond- 
ence With numerous individuals thus situated, a^d finding tha*, 
agreeing for the most part in the opinion that such rAttiions would 
operate for the beneRt of science, they lo'it sight of all personal 
feelings, and comented to co-operate on certain conditions, I 
proceeded to draw up the scheme which was ultimately 
followed 

"It is a mistake to consider this Association as having been 
formed on any foreign model. conception of the manner 

in which a great scientiRc combination might be efTcctually 
worked in Kngland was founded on different principles No 
one could be insensible of the advantage to be derived from 
bringing men of science together to confer and discuss , but 
even this point I considered it impossible to gam without ex- 
tending our views considerably further. I did not believe that 
the great labourer^ in science would undergo the inconvenience 
and interruption of travelling to various placet) to meet one 
another, as a continuous system, on mere invitation, and fur ihe 
sole purpose of discussion, and 1 knew that if such men should 
absent themselves from the meetings, those meetings would 
become no better than foci of icioltsni and vanity. 

" I therefore proposed to found the Association on the prin- 
ciple of acquiring fundi to be devoted to the expenses of un- 
remunerative objects of science, of levying such ninds from the 
multitudes of per ons who might be expected to feel interested 
m scientific di&aissions at jKipulous places, and giving the appro 
pnation of them Rrst to the selection of committee-mcn attached 
to the various sections of iicience, and secondly to the final 
detcrminalion of the whole body of actual acientiRc labourers 
at the meeting assembled in general committee. 

" To this principle in (he constitution of the Bnlish Associa- 
tion its success has been mainly due. To this principle we 
owed, for instance, the unintermilting attendance, to the time of 
his lamented death, of one of its ablest members, Mr Baily, 
under whose direction one of the largest applications of lU 
funds was made 

" These grants of asiiistancc, conjoined with requests to indi- 
viduali to execute particular tasks for the interests of science, 
have given the exertions of the AssoLialmn as a body a direct 
utihty peculiarly its own, tending far beyond ihe promiscuous 
ducus*>lons of the sections both to advance material objects and 
to maintain the tflLendance at its meetings of persons pursuing 
such objects 

"The wealth, the public spin t, the intelligence, the curiosity, 
of the great cities of the United Kingdom, offered great en- 
couragement to the Rnancial part of this plan, which by its adoption 
has enabled the Association to carry out its entire objects not 
only in regard to liberal grants for scientific objects and in de- 
fraying all expenses incidental to iti operations and essential to 
its permanence, but even in maintaining an establishment of its 
own for experimental research. 

"This plan, proposed by me at York, was adopted in all its 
detail, and my acceptance of the office of general secretary 
enabled me, with able and zealous co-nperaiion, to work a 
machine of greac magnitude and complexity with a success 
inrpaidng my expectations from 1831 to 1837, dunng which 
yeori 1 was charged with its chief management, and revised 
all that was printed m its name. 

"The cordial reception of the firbt meeting of the British 
Aucdation by the city of Yorl^ the hospitality of BishopAorpe, 
the countenance of the Royal Tresident of tne Royal Societyi 
the presence of Lord Fitzwilliam, the aid of Prof, PhiUipf, the 
attendance of the distinguished philosophy Brewster, with Brii< 
bane, Robison, Forbes, and ^hnston, the attendance from 
London of Murchison, from Dublin of Provost Lloyd, from 
Oxford of Daubeny, from Manchester of Dalton, the concur- 
renca of Buckland and Whew ell and Conybeare, and many 
others of known repute, these inddents heiped to launch (he 
Toael ; of the early history of which, If any one wqnid write 
accurately of that part of iti hist^, he may reoord that 


Brewster first proposed that a craft should be built wherein the 
united crew of Bntiih science might ^ail, and manfully embarked 
in it all hi8 high •-cientific re[)Utation , ]jut for myself 1 must be 
allowed to claim that 1 manned ihe ship, that 1 constructed her 
ebarU, and piloted the vessel fui bix years The labour which I 
bestowed on this service has mucc bten divided among more 
capable hands , but none of us could have ivorkrd the vessel at 
all Without the constant and invaluable helping hand of the 
assistant secretary, Prof Phillips, 

"I am induced to put doun on paper and Iransuiit to you, as 
actual President of the Association, a statement of the real facts, 
without the lea*.! intention, however, of involving cither you or 
any one else in controversy mi the subject ” 


THE INTEKNAT/ONAL EXHIBITION AND 
CONGRESS OF ELECTRICITY AT PARI:^ 

T he Exhibition must be pronounced a great success, 
Even those who are well read in electricity are 
taken by surprise at the display of power presented , and 
the first favourable impression is strengthened as further 
examination discloses the immense variety of applications 
exhibited and the beauty of much of the machinery 
The first thing seen on approaching the Exhibition 
from the city is the Siemens electrical railway. It is 
about a quarter of a mile long, with a sharp turn at one 
place The carnage is a good- sized tramcar, and pre- 
sents no special feature to a casual observer, except two 
wires which travel with it, and connect it by running 
contacts with two aerial guides suspended on posts like 
telegraph posts The prime mover is a steam-engine 
near the centre of the Exhibition, which drives a dynamo- 
elcctric machine The continuous current which the 
latter furnishes is led to the aerial guides, and is con- 
ducted by the two travelling wires to an electro-magnetic 
engine beneath the floor of the carnage which drives the 
wheels. Passengers are conveyed by this tramcar at a 
small charge beiviccn an outdoor station and a station 
just within the Exhibition 

On entering the building by this tramway one of the 
most prominent features is the collection of powerful 
engines which occupies the whole of the space under one 
of the side galleries They arc for the most part dynamo- 
machines driven by steam-engines The dynamos are 
close to us as we walk down the main passage on this 
side , the steam-engines, which drive them by belts, are 
a little further back , the furnaces and boilers are close 
to the outer wall Wires are led from the dynamos to 
electric lamps, some of them close at hand, and others on 
the opposite side of the building, or overhead. 

Every variety of electric lamp is of course to be seen, 
and their regulators furnish a very interesting study. To 
illustrate their diversity we may mention that in the Brush 
system the regulation depends on the variation of resist- 
ance m a senes of carbon plates as they are more or less 
strongly pressed together, in the Crompton it depends 
on the frictional support of a vertical metallic rod by two 

E ieces which pinch it between them, and pinch it more or 
!5S strongly according to the strength of the current , 
while in the Pilsen lamp a spindle-shaped piece of iron is 
the common core of two electromagnets one above the 
other, and is drawn up or down as the contact in one or 
the other prevails Then again there are the Sernn and 
other well-known forms of lamp, in which the carbons are 
caused to approach by means of clockwork, which is 
regulated by the strength of the current There is the 
Jablocbkoff candle, in which the two carbons are parallel 
and separated by plaster of Paris ; the Jamin, wmch is 
something like the JablochkofT, with the plaster of Paris 
removi^, and only air between the carbon pencils ; the 
Wefdermann, in which a carbon point below bears against 
a flat block of carbon above (the point being the positive, 
and the block the negative terminal) ; the Joel, in which 
a! carbon point below bears against a disk of copper 
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above, and the SoleiJ, in which the point of contact 
between the carbon point and the copper is surrounded 
by chalk or lime, which is rendered incandescent 

Then there are the “ incandescent lamps," speciaUy so 
called, in which a thread of carbon a few inches long is 
inclosed m a vacuous space where, as there is no oxygen, 
there will be no combustion, and the carbon does not 
waste. Swan’s light, which is of this class, occupies a 
very conspicuous place in the Exhiljition, and is used for 
the illumination of the Salle des Sdances, in which the 
meetings of the Congress are held. Edison's two rooms 
me nightly thronged by visitors, who come to see not 
only his lights, but his numerous oihci inventions, which 
ure here exhibited Lane-Fox’s light and Maxim's (which 
has been stopped by some accident) belong to the same 
class No opal or ground glass i-? necessary with incan- 
descent lights, as they are less dazzling than arc lights. 
They certainly give very beautiful illumination to a room, 
and their convenience for lecture-room purposes was well 
seen on the occasion of an illustrated lecture given by M. 
Mercadier m the Salle des Stances at the meeting of the 
Society of Telegraph Engineers on Thursday last They 
can be extinguished in a moment and rc-lighted in a 
moment 

The Exhibition is open in the daytime from lo till 6, 
and in the evening from 8 till 1 1 . The largest attendance 
13 in the evening, when the lights are in full action. 
Besides those inside, which make the interior almost like 
daylight, there are two very powerful lights above the 
roof, which are furnished with reflectors, and throw beams 
of light like comets’ tails in various directions 

The Congress commenced its sittings on the 15th inst, 
when an opening addicss was delivered by M Cocht^ry, 
the official president, and the houis of meeting and other 
details of organisation were arranged The foreign 
members were called upon to elect three vice-presidents 
to join the three French vice-presidents (all official) who 
had already been named. After a brief conference Sir 
William Thomson, Pi of Helmholtz, and Prof Govi of 
Naples were proposed nd unanimously elected It was 
agreed to divide the Congress into three bcctions, devoted 
respectively to theoretical electricity, telegraphy with 
telephony, and miscellaneous applications oh electricity, 
including the electric light , the first section meeting at 
9 30 a m., the set ond at 2, and the third at 4 p.m Each 
section has sat for about two hours daily, an intervr 1 of 
uo hours between the first and second being allowed for 
lUjeuner 

M Dumas was elected president of the first section, 
with Prof Kirchhoff and Dr Dc La Rue as vice-presi- 
dents, Prof Mascart and M Gdrard being secictaries 
The discussion of the subject of international electrical 
units, the choice nf which is regarded as the most impor- 
tant work of the Congress, was then begun, and occupied 
the rest of the sitting Sii William Thomson introduced 
the question in a very lucid speech, in which he described 
the course which had been taken by the British Associa- 
tion, and recommended a substantial adoption of the- 
Brilibh Association system. He was followed by Profess- 
ors Wiedemann and Helmholtz, who favoured the adop- 
tion of a mercurial unit of resistance, and a large com- 
mittee, containing men of both views, was appointed to 
draw up a Report This Report was anxiously awaited, 
and was presented on the r9th inst It consisted of the 
following seven recommendations, which had received 
Che unanimous con<!ent of the Committee, and have now 
been formally adopted by the Confess. 

1 The fundamental units for electrical meaeuiefnents 
to be the centimetre gramme and second (C.G S.). 

z. The practical units ohm and volt to retain their 
present dennitions, ro*’ for the ohm and 10" for the volt. 

3 The unit of resistance (ohm) to be represented by a 
column of mercury of a souare miUimctre section, at the 
temperature zero Centigraae. 


4. An international commission, to be charged with the 
duty of determining by new experiments, for practical 
purposes, the length of the column of mercurv, of a square 
miifi metre section, at zero Centigrade, which represents 
the value of the ohm. 

5. The name Ampere to be given to the current pro- 
duced by a volt in an ohm. 

6, The name Coulomb to be given to the quantity of 
electricity defined by the condition that an Amp^e gives 
one Coulomb per second. 

7, The name Farad to be given to the capaoty defined 
by the condition that a coulomb in a farad gives a volt. 

It will be observed that ihe “ weber," a unit familiar to 
British electricians, is not mentioned in these resolutions. 
The reason, as stated by Prof Helmholtz to the Congress. 
IS that Weber himself employs a unit of current derived 
from the millimetre, milligramme, and second, and this 
unit, which IS one- hundredth of the C G.S. unit, or one- 
tenth of the weber, as commonly understood by British 
electricians, is known as the weber" in Germany. 

The reason for adopting a mercurial standard defined 
by size was explained by Sir William Thomson to be the 
desire to guard as much as possible against secular 
change. 

It transpired in the discussions which took place m 
committee that mercurial standards, as actually con- 
structed, are glass tubes which must be refilled with 
mercury every tune they are to be used. The external 
commiini cations are made by means of platinum wires 
attached to plates of the same metal, the latter being well 
amalgamated before use. It is obvious that these opera- 
tions involve much more labour and risk of error than 
comparison with a standard coil; and we therefore do 
not anticipate that recourse will be had to the mercurial 
standard except on rare occasions Coils will as hereto- 
fore continue to be used for all ordinary measurements of 
resistance. The international committee which is to 
make the new detennination will be nominated by the 
governments of the various countnes concerned, and 
independent determinations will doubtless be made by 
different members of the committee in different labora- 
tories It will thus be seen what amount of consistency 
IS attainable in such measurements, and whether it is 
sufficient to render the standard praclically accurate. The 
German authorities assert that accuracy to one part in 
two thousand can thus be ensured. 


THE CAUSE OF COLLIERY EXPLOSIONS 

/^NE of the most instructive documents ever penned 
on the subject of the cause of explosions m colllenes 
has recently appeared, in a lately-issued Blue-book, in the 
form of a Report to the Home Secretary by Prof Abel, 
C n , F R.S , of Woolwich, who, at the request of the 
Home Department, conducted a senes of expcnmental 
researches upon the cause of the terrible disaster at the 
Seafaam Colliery on September 8, r88o. In 1845 Fara- 
day and Lyell first directed attention to the influence 
exerted by the presence of coal-dust in mmes upon the 
magnitude of an explosion of fire-damp In 1067 and 
1875, the subject was forihcr advanced in Fi;ance by 
Messieurs Verpilleux and Vital, the latter of whom showed 
that air charged with fine coal-dust, rich in inflammable 
materia], may explode when there is present a much 
smaller proportion of true fire-damp than is of itself suf- 
ficient to constitute the atmosphere an explosive one. 
Still more recently Mr W. .Galloway has conducted a 
valuable series of investigations and experiments, the 
results of which have been communicated to the Royzl 
Society in three vrry important memoirs. In the first of 
these he shoved that a certain mixture of air and cool- 
dast, not itself inflammable, became so when there was 
also present a much smaller proportion of firc^mp than 
any Davy lamp could detect. In the second he snowed 
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that the retum-air from the vcntilat[ng shaft of a mine 
may actually contain enough fire-damp to become inflam- 
mable when coal-dust is diffused into it. In the third he 
concludes that the influence of the coal-dust must not be 
considered as merely aggravating and increasing the 
explosion originating with the presence of fire-damp, but 
that the presence of ihe dust must be regarded as the one 
thing which, if a small explosion takes place anywhere, 
will accumulate and carry forward the force of the explo- 
sion With ever- increasing energy into every empty space 
in the workings, however ramified. 

During the current year, experiments have also been 
made on the subject , at Harton Colliery (Durham) by 
Mr. Wood and Prof Marreco, at 13 road Oaks Iron- 
works by the Chesterfield Committee of Engineer, at 
Garswood Hall Colliery (Wigan), by Mr. Smethurst and 
the Royal Commission on Accidents in Mines, and 
lastly at Woolwich by Prof Abel. The general character 
of the experiments baa been on a plan originally devised 
by Mr Galloway viz. to expose to a flame, or to the 
flash of a small cannon, a stream of air in a miniature 
gallery into which any desired percentage of coal-gas or 
fire-damp was introduced, and into which coal dust could 
be diffused by a hopper; arrangements also being made 
to raise the temperature of the gases, and to increase 
their velocity at will. The majonty of the experimenters 
believe that in no case docs a mixture of air and coal- 
dust without fire-damp explode, although the Chesterfield 
Committee thmk they have evidence that flame will 
travel in dust-laden air without a trace of fire-damp 
being present. This matter is of great importance, for it 
has been shown that in flour-mills explosions which have 
occurred may be traced to the presence of combustible 
dust in the air. 

Prof Abel had placed in his care thirteen samples of 
dust, some burnt, others unburnt— collected from differ- 
ent parts of the Seabam mine , which samples were sub- 
j'ected to careful examination in the microscope, and to 
chemical analysis They were found to contain from 
64 83 to 99 75 per cent of pure coal-dust, some of them 
containing ash, grit, and fine sand in various proportions 
They were then tested as to their power to aid m producing 
explosions in an experimental gallery. The gas employed 
was an explosive pit-gas, of such a quality that a mixture 
containing only 3 5 per cent of the gas with air when 
travelling with a moderate velocity (from 200 to 1000 feet 
per minute) was ignited by the flame of a naked Davy 
lamp. In perfectly still air from 4 to 4-5 per cent of the 
same gas was necessary to produce the same result 
Currents of mixtures of this gas were conveyed into the 
experimental gdllery at a velocity of 600 feet per minute, 
and at a temperature of 80° F , a naked Davy lamp, its 
flame protected from the draught by a small screen, being 
placed in the gallery at about 12 feet from the place 
where the dust was supplied to the current More 
and more flre-damp was gradually added until explosion 
took place , that dust being regarded as most sensitive 
which produced explosion with the least percentage of 
fire-damp. When the relative sensitiveness of the various 
samples of dust had ihiis been ascertained, it was found 
that, of the four which stood head of the list in point of 
sensitiveness, three headed the list also in pomt of rich- 
ness in combustible matter and in point of fineness of 
texture But the sample which stood third in point of 
sensitiveness was not only not the finest, but stood abso- 
lutely bottom of the list, in point of richness. It there- 
fore appeared that porosity and mechanical condition are 
more important than combustibility of the dust in hang- 
ing about the ignition of a fulfy explosive gas. Prof. 
Abel was led, in consequence, to try whether the Ignition 
of a mixture of air and flrc-daitip in a low percentege not 
inflammable of itself by contact with a lamp-flame could 
be brought about by the agency of a wholly incombustible 
dost. Accordingly dust such as calcined magnesia, pow- 


dered chalk, and slate dust was tried , and it was found 
that instantaneous explosion was thereby produced in 
currents of air containing only 3 to 3 5 per cent, of fire- 
damp. It appears then that dust of any kind^ as a finel>- 
divided solid, can operate in determining the explosion of 
an otherwise harmless mixture of gas and air , probably 
by furnishing, as the particles pass through the flame, 
successive red-hot nuclei, by which the heat is localised 
and rendered more intense. 

In the special case of dust that is both fine and com- 
bustible, as coal-dust may be, it was proved that so small 
a proportion of fire-damp as 2 per cent, in moderate 
currents may determine the propagation of a flame by 
coal-dust Now, as it is stated on the best authority that 
the most experienced eye cannot detect the presence nl 
2 per cent of fire-damp by its effect on the flame of the 
ordinary Davy lamp , and as (m spile of all the host of 
little inventions to detect smaller percentages) the Davy 
lamp remains the only practical test of the presence or ab- 
sence of fire-damp in hcry mines, it follows Chat, in every 
mine where there is any fire-damp ^i/ all^ the mere dust of 
the mine constitutes an element of danger of which the risk 
13 simply incalculable When we add to this that experi- 
ments, made by firing such small blasts as eighty 
of gunpowder may represent, show that dust may cause 
the propagation of flame in air-currents containing per- 
centages of fire-damp far smaller than any of rhosc men- 
tioned above. It is clear that whatever the nsks with 
Davy lamps may be, they sink into insignificance beside 
the frightful dangers attending the firing of a shot for 
purposes of blasting The practice of blasting Che coal 
cannot be too emphatically condemned. It is at best a 
lazy and slovenly process of getting the coal, and con- 
sidering the ri^ks it entails, ought to be stringently and at 
once put down by legislation. 

The practical moral is that, while the Davy lamp is to 
be regarded more than ever as a necessary of work in 
the pit, It cannot be regarded in any way as a safeguard 
of absolute kind against explosion ; still less can it be 
regarded as an indicator of the presence or absence of 
impending danger, inasmuch as it is absolutely incompe- 
tent to detect such feeble percentages of gas as Prof. 
Abel has shown to be dangerous in the presence of the 
inevitable dust of the mine 

Science, which gave us ihe safety-lai^, must therefore 
be called upon once more to provide efficient substitutes. 
(i)Anew lamp, electric or otherwise, must be denied, 
which shall be wholly independent of a supply of air 
from the galleries in which it is used , (2) an indicator 
mast be invented to do what the Davy lamp fails to do, 
viz to detect in the workings of the mine the presence of 
a proportion of fire-damp less than 2 per cent , and to 
indicate rapidly and accurately its amount. Let us hope 
[hat Prof Abel will crown his labours by giving us such 
new inslniments. 


FHE LANDSUP AT ELM 

r HE Swiss papers contain valuable information as to 
the landslip which occurred on September 1 1 in the 
valley of the Sernft River, in the canton of Glarus. The 
month of September is notable in Switzerland for land- 
slips Thus the great landslip of the year 1618, which 
buried the whole of the town of PJurs in Graubunden, 
with its 2340 inhabitants, occurred on September 4 ; and 
the great downfall of the Rossberg Mountain, which de- 
stroyed the village of Goldau, with three other small 
villages, burying 1 1 1 houses and 457 persons, and filled 
up the Lake of Lowerz, occurred on September 2, 1807. 
The very heavy rams of the last few weeks have softened 
the rocks on the slopes ^of the Plattenberg Moantsin. 
at the foot of which, at a height of 3330 feet, was situatecl 
the village of Elm, now almost comp'etely destroyed by 
the landslip. The clay-slate quarne.s which were worked 
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upon the same slope have divided the masses of the rocks 
into large pieces, \4h1lst the frequent earthquakes of the 
last months have given rise to large crevices in the slates 
and limestones Already on September 9 it was perceived 
that the soil at the quarry was in slow motion, and a 
house situated immediately below was evacuated Two 
days later, between five and six o'clock in the afternoon, 
it was seen that the forest on the slope of the mountain 
began to mo\c, the trees being bent like a field of corn 
during a strong wind, they then rushed down, together with 
the rocks situated above the quarry, breaking up into thou- 
sands of pieces. This formidable stone avalanche reached 
the village, the trees were bent like straw, and the houses 
moved by the pressure of air pushed by the landslip 
Men and houses were thrown on the opposite side of the 
vallev, smashed against rocks, and buried by the landslip, 
which, as m the catastrophe of ihe Rossberg, crossed the 
valley and rose up-hill on its opposite side. The first 
landslip destroyed that part of the Elm Commune which 
13 named Untcrthal , but a second one followed imme- 
diately, destroying the village, and throwing the houses 
on the opposite side of the valley, one kilometre wide 
The picturesque valley of Unteithal is now covered with 
a mass of mud, earth, and stones, thirty to forty metres 
thick, on the surface of which are seen blocks of the size 
of a house The length of the landslip is about two kilo- 
metres, and the opposite side of the valley is covered 
with stones and blocks on a space of about 100 metres. 
The Sernfe River, which flows in the valley, is barred by 
the d^bris^ and has formed a small lake. The number 
of persons killed is about 160 Another small landslip 
occurred on the following day, and the slope of the moun- 
tain continues to be 111 motion. According to a report of 
Prof Heim the remnant of the village is also threatened 
by a landslip, the Risikopf, 01 Grosskopf, being creviced 
and undergoing subsidences which render a landslip 
most probable, not so large, however, as the preceding 
one. 

The Times Geneva correspondent writes under date 
September 19* — ''According to the measurements and 
estimates of Prof Ileim, of Zurich University, who has 
lust visited Elm, the earthslip of yesterday week, though 
less destructive of human life than the earthslip of Plurs 
and Goldau, probably exceeds m extent either of those 
catastrophes, great as they were. The portion of the 
Tschingel Alp which broke away from the parent moun- 
tain measured at its base 400 metres by 350 metres. The 
length of Its projection outwards cannot, of course, now 
be asccrUancQ The length of what Prof Hcim calls the 
dkbrts stream is 1500 metres, and varies in breadth from 
300 to 400 metres. The distance of the extreme end of 
the stream from the place whence it broke away is 2000 
metres The extent of the valley bottom, which i-s toler- 
ably even, covered by dkbris is computed at 570,000 
metres, while the entire mass makes a total of 900,000 
square metres From the lower part of the valley to the 
upper j'oint of rupture the height is 620 metres The fall 
was, theiefore, a little over 2000 feet. The lowest esti- 
mate of the contents of the slip, according to the ad- 
measurements of the engineers, is 10,000,000 cubic metres. 
It contains, says the Professor, enough stone to build two 
cities as large as Zurich, and the population of 2 uiich is 
76,000 Some of the blocks, which are heaped 112 
metres higher than the village of Elm, measure 1260 
cubic metres, and are estimated to weigh 3300 tons If 
the other earthslip, which is regarded as imminent, 
should take place, all that remains of Elm will be 
destroyed." 

The heavy rains of the last weeks have caused several 
other landslips m Switzerland and Savoy. In the Upper 
Sfbgine, in the canton of Freiburg, the soil is in slow 
motion in the valleys of the Gdnne and Singine rivers, 
and a landslip of some importance has occurred at 
Planfayon. Another landslip occurred on September 2, 


close by Bemex village, on the slope of the Dent d'Och, 
and It is rather remarkable by the circumstance that it 
occurred in a broad open valley where one never would 
suppose the possibility of a gliding of rocks 
A further interesting result of me recent heavy rams is 
that the Lake of Dicune, which is somewhat lower than 
that of NeuchMcl, is now so full that its water runs into 
the Lake of Neuch&tel, inundating its shores 


PHENOMENA DEVELOPED BY HELIOSTATIC 
STAR-DISKS 

A HELIOSTAT of the highest class is doubtless 
beyond the means of ordinary observers, but such 
an instrument as the one now described is readily obtain- 
able Three sets of achromatic lenses forming a focal 
power of forty at ten inches, or a miniatuiing power of 
onc-furtieth, are in general sufficient. If formed into a 
microscopic object-glass, the front is turned towards the 
sun The glass then refracts a beautifully small star-disk, 
which, owing to the laige angular aperture of the com- 
bination, remains steadily in view for several hours The 
optical characters of this disk vary considerably with the 
quality of the lenses , practically a very fine one-quarter 
by Powell and Lealand produces disks of remarkable 
beauty and precision In some cases a plane mirror is 
conveniently attached to reflect the oblique solar rays- 
The instrument thus provides a stationary solar star- 
disk for continuous observation No clockwork or mar 
chinery is required The size of the disk is one-fourth of 
the sine of the solar diameter, or nearly 45-10, oooLhs of 
an inch 

A more brilliant form of surpassing effulgence is occa- 
sionally employed by a 3-inch lens placed before a right- 
angled prism An acnal image of the sun thus produced 
outshines the electric light These disks are viewed at a 
distance of ten feet 

It IS proposed to describe first their use in microscopic 
researen, and secondly for telescopic vision 

I Microscopic Research 

The MimaUire Method, — A strong plate fitting the 
upper stage of the microscope by means of screws is 
pierced in the centre by an aperture carrying the 
"societies" standard screw, into which an objective can 
be firmly screwed The stage motions then give readily 
the necessary adjustments for coincidence of optic^ 
axes This is called the stage-holder All previous 
methods of fixing the objective in the sub-stage have 
been abandoned , the necessary steadiness being almost 
unattainable. 

Phenomena of Heliostatic Star-Duks produced by the 
One-quarter — Stage-holder armed with an inverted i-32nd 
water-immersion The miniature of the star-disk is now 
viewed microscopically with a i-i6th immersion. When 
both of these objectives are adjusted for the most bril- 
liant vision, distant foliage is distinctly visible^ A 
staff carrying the Union Tack iSo yards away displays its 
double cross The fine lightning- rod surmounting it is 
distinctly visible. Houses on a nill glisten in the sun- 
shine , but conspicuous above all is the minute solar star- 
disk blazing with all the glory of a midday Sirius at the 
open window-sill. 

Here the favourite tests for telescopic precision come 
richly into play. A minute brilliant bead surrounded by 
the most intensely black ring— the more wonderful as the 
bnlliance seems 10 heighten its rare and beautiful deli- 
cacy and blackness— comes up and plays into expanding 
coloured rings on each side of the principal focal point. 
(The delicate beauties of this exquisite phenomenon can- 
not well be seen without an exceedingly delicate fine focal 
adjustment.) The focussing wheel (constructed for the 
lightest con uct) 11 divided into 132 parts ; twenty-iix give 
a focal plane the loooth of an inch deeper or higher, 
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but a tenth part of this, or a change of focus of the 
10,000th of an inch, changes the appearance of the 
magnified star-disk. These changes, so vivid and sudden, 
produce a Lively impression of the minuteness of the 
wavelets of light which generate these diffractive pheno- 
mena. 

The diamctei of the bnlliant disk, as miniatured, is 
about the i -20,000th of an inch, the jet black ring in 
which it appears set, and indeed well set-off, is about 
I- 100,000th thick Slight changes m the focus, but espe- 
cially slight changes in the corrections of the observing 
and miniaturing glasses, produce a new order of pheno- 
mena, full of a significant meaning and practical import. 
The minimum visible is perpetually forcing itself upon 
the observer's attention The lightning-rod (here visible) 
6000 inches away, 13 miniatured 600 times smaller than 
at 10 inches by the 32nd objective, which then would 
dimmish an object only 320 times The rod is therefore 
depicted nearly 200,000 times smaller It is exactly half 
an inch in thickness , its size therefore in the miniature 
IS i-40o,oootb. 

As the evening light faded away a long row of gas-lights 
reaching half a mile came into view in pretty perspective, 
the more distant being very slightly out or focus (six 
divisions). The 32nd objective required to be advanced 
the 4000th part of an inch for the distant light In this 
case the miniature was produced by a Zeiss i-32nd, and 
viewed by another 32nd by the same maker The 
lowest eye-picce is employed and a shortened eye-tube, 
A single glance at these microscopic landscapes satisfies 
the observer at once as to the quality of the instruments 
of observation. Achromatism is seldom attained without 
generating a whitish haze, the inevitable accompaniment 
of residuary spherical aberration This haze is an in- 
valuable indication. 

The haze observed in miniatures examined by high 
magnifying power 15 an Invaluable indication of sphe- 
rical residuary aberration The method gives a cruel 
test of the optician's art. Its discovery led to the sub- 
ject coming before the Royal Society and its being em- 
bodied in their Transactions When first seen it was 
exhibited as a strong yellow fog The announcement 
of it occasioned the greatest surprise to the distinguished 
makers of a "very fine” set for the writer. In most 
cases the higher the angular aperture the denser was seen 
the fog The following is quoted '' Mechanical arrange- 
ments are shown by diagrams, Figs, i, la, plate LII ” 
{Pkt/ Travel li. 1870, p, 592). 

Experiment /. — Miniature of a small thermometer, the 
ivory scale being graduated 24® to the inch. A power of 
300 diameters low eyepiece * A ’ and objective of one- 
eighth focal length (made expressly for Podura testing) 
was applied to view the miniature formed by a one-six- 
teenth objective. The following appearances were care- 
fully noted at the time of observation — 

Result — The sparkle of light on the bulb of the 
iDstrumeut, the graduation, and the mercurial thread 
within the glass are invisible, obscured by a nebulous 
yellow fog which no objective adjustments are able to 
dissipate." 

In consequence of this unexpected discovery regarding 
the quality of a " very fine ” one-eighth, it was returned to 
the opticians, to their surprise, for better compensation. 
After improvements a very slight nebulous yellow cloud 
now only remained, 

A new fact now came up. A miniature formed by an 
imperfectly corrected glass is comparatively free from the 
aberration shown by the same glass used as a microscope. 
Thus, viewed by a rood glass, nhe miniature of an in- 
ferior one bore wonderful magnification by an excellent 
objective 

In innumerable objects surface markings are shown 
only : with no perspective and with no roresbadow of 
deeper structures such objects are opaque* But if trans- 


parent, the foreshadow of deeper structures confuses the 
appearance of surface , strange eidola are generated 
difficult of interpretation and dispersion A senes of 
stac-disks in deeper foci intermingle Ihcir diffractions into 
beautiful forms 

The strong fact that these diffiraclions of a given disk 
are wholly developed towards the eye of the observer, or 
wholly developed beyond the true focal plane, according 
as the correction of the glasses is over-wrought or under- 
wrought, reveals an infallible clue to many spurious 
effects. This method therefore more severely tests the 
observing instrumentation than the miniature 
The following experiment, arising out of the phenomena 
in course of observation, is quite a microscopic study in 
itself — 

Experiment . — Miniature of garden view formed by a 
l-3oth plano-convex lens and examined by a microscope 
armed with i-8th giving 400 diameters 

Result . — Landscape daik and hazy. But upon using 
the same power (400) with a deep eyepiece and a half-inch 
objective, there started forth an exquisite picture bril- 
liantly lit up Even the foliage glittering m the sunlight 
was sharp, clear, and decisive, the details being marvel- 
lously displavcd This large increase of light with 
diminished observing angular aperture is at first sight 
astonishing 

It is to such causes doubtless that the microscopic world 
so long disputed whether the markings on diatoms were 
depressions or elevations The earlier plates of such 
objects, as given by QucketC, teem with eidolic varieties 
of form It was thought impossible to resolve them, as 
it was called, without complicated stops, which in fact 
shut off the unsuspected residuary aberration 

But it IS necessary to pass on to the fundamental cir- 
cular spectrum of a minute solar disk A simple plano- 
convex lens of half an inch focus is placed on the microsco- 
pic stage and made to form a miniature of the prism star in 
the field of the microscope If the experiment be pro- 
perly conducted, forty gorgeously coloured rings may be 
counted I have frequently examined these phenomena 
with a power of 1000 diameters Above the best focal 
point IS a bright fog , below are seen the glorious diffrac- 
tions. The sun, as far as it could be made out, was a 
spurious disk nearly 6-ioo,oooths of an inch , the first 
black-ring, the blackest thing I ever beheld, was nearly 
the i-5o,oootb Each ring beyond appeared exactly of 
the same breadth — nearly the i-i6,oooth/ 

If now an over-corrected lens were substituted, the 
diffraction rings ascended and the nebulosity descended . 
they exactly changed positions as regards focimetry The 
conclusion follows that all brilhanc objects present dif- 
fractions above or below the true focus according as the 
observing instrument is over- or under-corrected by means 
of the usual screw collar adiustmcnt 

In this way the same object, especially diatoms, may 
be made to take several very deceptive forms, because 
spuriously diffracted. The same is true of all brilliantly 
illuminated transparent structures 
The intersection of an infinite number of cones of light 
converging to different points of the axis here produces 
the well-known interference extinction of undulation 
evolving precisely-formed rings of darkness The simple 
lens, in these observations, develops circular spectra, as 
being f^ormed by an infinite number of prisms 
An important outcome of this phenomenon is the 
unerring teat (here presented by a simple single convex 
plane lens) of the highest possible order, as to the quality 

■ The coDUmplatlon of thne phenomena, uiterly echpani in their bnUi^ 
beauW and praaiion of fnnn the Ihlnter dlflrBciion phtnomenn duenbed 
hy Sir John Herichel u aninnait the oiobi gorgeoui m nature, aBlonuhei 
c^ry beholder Some little ■kill ii required in gradually tv nhiff down the 
■Hcomve, 1 nu|ht uy painful, Ktonei of the Appeftnncei— Unitheung .uw 
eye-tube , glua tinted wedgcR ^ iingle field-leni of a Hyghemen u eyepjen 
produced ■ Hpectrum apparently twelve inchei in diameierp meuuied wUn 
the left rye by rule laid on the itagc), or by camera 
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or inferiority of the observing microscope. Extreme 
steadiness and a particularly delicate ntie focuasiog 
aljustment are indispensable rar successful observations. 
Ii IS impossible liere to detail them. 

A plain' silvered mirror of the old style must be dis- 
carded as a solar reflector, prismatic internal reflexion 
or reflexion from a metallic surface is indispensable for 
producing purity of spectra.' 

Dut it IS when superb objectives arc placed as it were 
e}e to eye, that the finest observations can be made 
(especially when both arc used with their noses inserted , 
In the proper immersion fluid for observing landscapes) 
on distant objects. I 

The extreme delicacy of the change in focal planes of 
vision is charmingly illustrated by observing with a good 
I -8th the miniature of two brilliant points, the one 200 
inches, the other 201 inches away m the same line If 
the miniature is formed by a simple kns, theoretically 
the focal images of these star-disks would be separated 
by an imerval of 2-io,ooo,oooths of an inch for a i-ioth 
lens, perfectly aplanatic.® 

These disks, by their rapid change in appearance, give 
the most exquisite means of determming focal changes 
in the microscope. Thus for a focal depression of 
7 -io,oooths of an inch a change Look place fiom one 
pure jet black di (Tract lon-nng round central disk to eleven 
rings The rings changed visibly for a focal depression 
of loojoooth of an inch 

The greatest confusion has existed regarding the terms 
penetration, definition, and resolution The study of star 
disks miniatured by surpassingly wcll-correctcd glasses 
furnishes the observer with a new order of facts upon 
which irrefragable conclusions can be founded 
A telescope of very fine quality should have a focus of 
extreme delicacy. One whose change of focus by i-ioth 
of an inch produces little or no effect upon the ^'defini- 
tion*' is contemptible. In the same manner the quality 
of microscopes may be estimated by the stn'fing eflects 
of a minute focal change The planes of focal vision, it 
flill be found, vary extremely, their interval varying 
according to a function of several complex factois 
The prism- hcliosiat already described is well repre- 
sented by an Ainici prism Small bulls-eye lenses, 
laid with the convex surface upwards in the sunshine, 
present two brilliant images of the sun at a distance of 
200 inches They are of unequal brilliancy A row of 
these placed in a bnc wuh the axis of the mstrument/ and 
somewhat tilted, so that the star-disks may be all seen at 
once, will develop a series of fine microscopic effects, 
dependent on the corrections of the systems in use and the 
immcrsion-fluid m which the noses of the glasses arc in- 
serted (sometimes a piece of adherent glas^ cover interven- 
ing, as the water tends to run off) If a i -33rd objective be 
employed to miniature them, and a i-i6th to observe them, 
extraordinary fine excellence insures a perspective almost 
as clear as an opera-glass The minute double stars — which 
may be brought as close as we like by change of the angle 
of position of the instrument with the sun's azimuth — 
produce a variety of diffraction rings, mingling, crossing, 
and breaking up each other in a manner that could hardly 
be suspected during the telescopic observation of real 
double stars. Seldom can a bright landscape be attained 
without leaving some little outstanding colour If that 
be destroyed by changing the glasses or corrections im- 

’ Sane indHBiicai ofqiiAlity ■n'micneoaiiui ^(1) CoiAjiid uaii of ipunoui 
diitlu oddly airmngod , (a) Beauty ornnai lUicrly marred , (j) Veiy few ni)gi 
definable, (4) Spectrum ii'itchcd, itained, IM ipotied . (5) Byitemi of 
aieanlric niif b daik and ooloured. imeh coined , (6) Aa ‘^•■■fine^uiiMd 
paitem" mottled and degenerated, (7) Achramatiim and freedom from 
n'iirical abciraii m in all earn found incompaiible Ilia uiiJvcraaJ fuaiancfl 
« B:nnc renduaiy aphencal abemtion la damoiutnmd by Mmmt irnnqgaUa 
prorfi in all the fiimt-made modam glai,fca 

* FIiM coiOugBie fooiB ilialanca ... .. 0*10003009 

flaopnd 

II If o 1000 4977 

TptamI batwaon fod .. cn>oDOco aj 

9 The ninialura-iuliLiig objactlva and obMrvmg nimvopi am boft 
pht-ed horiioiilally 


mediately. 0// dlac^ afyec/s look grey ^ and the grey becataes 
lighter as the coloitr nearly vanishca^ The rest of the 
view 16 charged wah a thin greyish-white nebuJosity^ the 
sure indication — as already deacribcd — of residuary afaer- 
ration. Just within the beat focus an exquisite iMie 
dark-grev bead margined with black— much le^iS than tbe 

g nmary brilliant disk (half its sue) — may be discovered 
y dose attention and a particularly well-adjusted foruBi- 
ing apparatus. 

In observing these interesttng phenomena it wj 4 J be 
seen that larger' and smaller spurious di^ks are formed 
according to the curvatures of the bulis-eyes , but (tese 
IB one minimum sue , and these, when contiguous, oUub- 
trate diffraction spectra in a brilliantly mstmctive foirm.^ 
Upon a proper arrangeinent, putting the bn 1 la-eye aad 
the instrument nearly m a line with the sun's aznnadi, a 
superb representation of the double star, Castor, is seen, 
the fainter star being that caused by iDternal refleoBkin. 
Intensely black diffiacUon rings round each, and sevcal 
iainter ones, fewer as tbe quality of lustnimentation is 
raised, Perfect round ness can only be attained by exact 
coincidence of the optical axes of the system. Very 
slight obliquity (even half a degree) causes the rings to 
overlap and bulge on one side. Much obliquity gives 
rise to glorious curves of the three orders or the conic 
sections, of wondrous beauty and precision in effulgent 
colours 

Mercurial globules near the microscope exhibit very 
delicate and complex forms when similarly miniatured, as 
minute solar disks, in sunlight. 

Expenment — An optician’s gauge comprising half a 
dozen lenses of standard foci i** to i- 6 "th, lying in the 
sunshine, miniatured star disks by reflection (see (i) in 
figure Inferior objective inch examined with fine 
power of looo Two brilliant crimson disks in contact 
expanding within focus to an oval ring of deep crimson 
beads. 

Erpenmmt — If the image of the sun be received on 
white paper from a small lens placed at various degrees of 
obliquity peculiarly beautiful forms are seen fringed wUh 
colour When the lens is sufficiently minute these spectra 
exhibit toiheinicroscope exquisitely-arranged curvea in jet- 
black lines, circular elliptic parabolic and hyperbolic, with 
inexhaustible variety, according to the focal plane of 
vision and obliquity Heliostatic star-disks most succeis- 
fully exhibit these unique pheDomena. The superiority of 
these phenomena to anything telescopic *f the sort is 
insured by the absence of atoiospheric disturbance widun 
so short a distance They ore all under instanUneous 
control 

The limits of human vision among so many bnght 
points axe patent enough. So long as there is bright fiun- 
shine every glittering point obscisres, 1 might say utleiiiY 
effaces, the finer traceries of detail A passing cloud, 
however, bnngs them all out with astonishing fidelity. 
Brilliant diffraction is thus demonstrated to be mcom- 
naUble with exact portraiture. The limit js reached in 
Dcdliant sunshine by the diffracHon disks oblitezatmg ibe 
very objects which produce them. This limit is wnll 
measured by the diameter of the smaller disks seon in 
contact, which in white compmuid light generally appears 
by mdcrometric meaiurement to be between the i-Bo/oaolli 
and iftvoooth of an inch in the microicopic field. 

We need not be surprised si this variation : theimda- 
latory theoiy of light gives one sise only Yet, as ttae 
epunous disk by theary is shaded off graduaiiy into the 


* LuckllT the iman of iht mn ii very neirly, (]>■ buDdndih pAit df thi 
of tha fiax UDplofid ir ■ biSU^i flf i-iich bed 
bt employed xt aao inchuj and a niuaiun ha piodijMd by « duim- 
iihioff It BO y Bo, or 1600 umei, the obinved inwga oi «h« bud would thimii- 
eally M v-1600 X too m |'1,6v,bad Imb thu oh mfllioidi of qn inch It 
ihould be ncted that if ihe primary axial Image of the lun be too 1191,40 
difljwtioD vectn will be develgpcd it aoo l^c^ imlui vary deep mlnu- 
ture-objeedvei be nnpli^td 

” Tha ia— my eimbnage fenaadbyididilM'lBi-iaBdi bchi 
Tb« April „ „ . KfoSthmeh 

The July „ „ ,, x-iopth Inch. 
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first intensely black first rinj{, fainter stars telescopically 
show smaller disks. 

But whilst a close row of spurious disks are seen to 
coalesce and obliterate themselves if too close, and 
become continuous as a thick luminous line — the neces- 
sary effect of bright diffractions — duller objects devoid of 
brilliance are reen of amazing minuteness of tracery 

Example —The rungs or rounds of a ladder resting 
against a house half a mile off were distinctly seen when 
imniaturcd down to 1-1^000, 000th of their actual size, i.e 
considerably less than 1 - 1 ^ooo,ooQth of an inch This feat 
was accomplished by an immersion i-32nd by Scibeit, 
uhich diminishes an object 30,000 inches away just about 
1,000,000 times. The banc of minute microscopic re- 
search IS thus seen to essentially consist of a combination 
of diffraction with the haze of aberration. 

A blue glass evidently diminishes the diffrac- 
tion phenomena I so do neutral tints. This exactly 


tallies with the shrinking of spurious telescopic disks 
during haze and sky-cloudmg These facts forcibly 
point out the great advantages of observing m mild 
light Tn further support of this the writer has thus 
effected several very difficult resolutions— m the " Ultima 
Thule" of microscopic mvestigation glare is the prolific 
parent of many fallacious interpreutions, 

These studies have encouraged the writer to continue 
a research mlo the LluiUs of human microscopic vision. 
In the case of bright illummatiuns the limit is evidently 
reached at once. A minute refracting spherule this 
forms a bright focal point which itself exceeds by expan- 
sion into a spurious disk, the diameter of the spherule 
producing it, Down to a certain size a focal image is 
discernible. A very interesting study is given by the 
solar star-disks presented by receiving the rays from the 
hehostat after passing through a beetle’s eye placed on 
the field of view on the stage of the microscope 



Fig I —Talking ihe objtLli fron Itfl in riglil, n rcppesinlaii n 19 Riven of a iiiimalurB nmRfiifiod a ih.iutand iimeii imear and the vnn UJi nppeiimnecv of the 
hell ^iRt c star dibits with flight changes nf Focu^iinr i I^arge difTracunn rui^s Jftndn.wcnta.l urn given by a. plane c mvax leni | inch focal 

length placed on '<Uge uF microscope Forty Jiligs nave been Cf unicd a Opliral eaug^e v-iriniii Icnie^ ng jpunoui dishs »iili minute diflrac- 
tion nngR similar to tho9c on ihe “ bulla-ryc ' m centre of picture 3 Intensely efear bright Etar dirk iirodiiccd ny very perfwl initrumentniion 
4 A crois given by luiperfect ghuies 5 Larger axpanding the minuuurc or ob&erv.ng glAiises being eiibcr under or over c inectad 6 The 

nnesl and clcareiit spurious disk allRinnble 

Note —The house on ihe hill distinctly seen In thii c.ise of very finely correcled gl’uses A niininlurc furmed by a very fine i-iand gives die dutanl 
hi u^e and window Dearly id ibe same t>cal plane 


Until ihe sun shone the window appeared miniatured in 
each eye. It seems curious to measure the focal length 
Bv measuring the images this was found to be i-ioooih 
of an inch, giving enormous njagnification for ordinary 
vision ^ The solar disk, however, appeared spunously 
enlarged, 

More wonderful diffraction-phenomena are developed 
by different treatmenL A half inch con denser- objective 
Wets inserted between the coleopterous eyes and the 
hcliostat — ^behind or beyond the stage. The solar disks 
developed then appeared severely beautiful. No such 


' Their focal longih wai meaiurwl by m J actjDg a wallnlefiiiod objaet, ai a 
red brick hotiWj carofiilly maaiunng micron etncally a given part of it. and 
then fflHiurmg an lmag« erf* ihBaaiiw tlang m a ImDwnlni 
If if bo Lhe disiancB bf tha ohjcA fran iti jni^g^ m tha bim of iff minlB 
lure A/ the iiie of tht objact, ^ 

rf jr mA-M 

K cofiTanicnt (brmula for a«iimt]a| (hn foJ Jmgth «r « amall 1 «h ww 
■ mn by bm in rh« PAi/ Trmm, Jr A ii Adod to signify m iiinci ai a 
diilancB A/wrra o^tet and im^g§ d, and if Jir be conMderable. 


-f dg 

/■— — — , man acoinltiy« . - . 
m + a Wk-fL+fl 


wondei fully sharp bisck rings are even viewed tele- 
scopically These phenomena are m order of focal 
classes — 

]. Intensely black truly formed rings 

2 Hexagonal black patterns on a bnlliant ground. 

3 Three such hexagonal rings to each eye-facet 

4. Five such finislKd off with extremely rich Scotch 
plaid patterns, highly coloured. 

Cm W. ROYSTON-PlflOTT 


NOTES 

The Del^atcs of lhe Clarendon Freu will shortly publish an 
** Elcmcnlary Trcatihc on Electricity,” by the late Prof. James 
Clerk Maxwell, edited hy Mr. W. Garnett, formerly Fellow of 
St, John's College, Cambridge. The hoik was commenced 
about seven years ago, but its completion wa^ prevented by the 
author's other eng^ements^ i^i that dunqg the hut three years 
of bis life very little was added to the work. After his death 
the fi rat portion of the manuicript, on Statical Electricity, was 
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found In a fuushed Btate, as well as some cbaptcn on Current 
Electricity. The book has been completed 10 as to cover the 
subjects included in the first volume of the larger Treatise on 
Electricity and Magnetism by a selection of some of the simpler 
artkJci from the last-mentioned work. As in the larger treatise^ 
the "method of Faraday '' has been followed throughout { but 
DO knowledge of the higher mathematics has been assumed j and 
geometrical methods have been almoiit everywhere adopted- 
Very much of the matler contained m the work will, we are in- 
fonned, be new to readers who had not the advantage of attend- 
ing Prof. Maxwell’s lectures at Cambridge, and the whole book 
bean Indelibly the stamp of Prof. Maxwell’s originality It 11 
as nmeh unlike any other book on electricity as the ’'llieory of 
Heat" or "Matter and Motion" is unlike other books on 
thermodynamics or mechanics The Clarendon Press likewise 
have nearly ready for publication a second edition of Prof Clerk 
Maxwell's Treatise on Electricity and Magnetism," edited by 
Mr. W. D. Niven, Fellow of Tnnlty College, Camhndge. 

We regret to announce the death, at the age of forty years of 
Dr. Gustaf Linnarsson, the able palaeontologist to ihe Swedish 
Geological Survey , he died, m con'^equence of a htcvere attack of 
disease of the chest, at the hau.se of his brother, in the town 
of Skofde Even when at school he occupied himself with the 
geology and palaeontology of his native province, Wcstrogothia. 
He took hiB degree as M. A in 1866 with high honours, and was 
nominated "Docent” 111 Geology at the University ef Uphala. 
In 1870 he joined the Geological Survey of Sweden as palson- 
tologist, and since that time has worked at the classification of the 
Cambrian and Silunan rocks of Sweden He has expounded 
fais views in a numerous serie.s of geological and palaeontological 
papers, which all prove his accuracy and caution m drawing 
conclusions. The now adopted classihcation of the oldest 
Palsozoic rocks of Sweden is chiefly his work The fossil 
groups in which he made his rchcarche^ are the Trilobites and 
the Graptolitcs His premature decease is a heavy loss to 
science, the more so as he has left behind him several important 
works unfinished . 

The death, resiilhng from a fall from a horse, h announced 
of Frederick Joy Firani, lecturer on Natural Philosophy and 
Logic at Melbourne University Mr Pimm was bom m Bir- 
mingham in 1850, hut went to Victoria when a boy, and was 
there educated. He was an accomplished mathematician, and 
gave promise of future eminence He was active in the pro- 
motion of science in the Colony Mr. Pirani was an occasional 
contributor to our pages 

At the last general assembly of the Swiss Alpine Club Mr. 
Whymper was elected honorary member, " in recognition of hU 
having contributed, as Few other travellers have done, to the 
exploration and renown of the Alps." 

The introductory lecture for the present Sea*^ion at Univenity 
College In the Faculty of Science and Arts will be given by 
Prof. Bonney, F.R S , on Tuenday, October 4, at 3 p.m , m the 
Botanical Tbeaire. The subject will be " A Chapter in the Life- 
hiitory of an Old University,” or a sketch of the chief chingcB, 
educational and social, at Cambridge during about the last 
hundred yetri, The lecture is open to the public without 
tickets. 

MEasis. Sampson Low and Co. announce the following 
books for the forthcoming season’ — "The Head Hunters of 
Borneo * U p the Mahakkam and Down the Barita ; also Jour- 
nejings in Sumatra," by Carl Bock ] " Uganda and the Egyp- 
tian Sondan: an Account of Travel in Eastern and Equaional 
Africa; including a Rcbidence of Two Years at the Court of 
King Mtesa, and a Description of the Slave Districts of Bahr- 
el-Ghuel and Darfour, With a new Map of 1200 miloi In these 


Provinces, numerous Illustrations, and Anthropological, Me- 
teorological, and Geographical Notes,” by R W Felkin, 
F.R G.S , and the Rev. C. T. Wilson, M.A. Oxon., F.R G S. . 
" Magyarland A Narrative of Travels through the Snowy 
Carpathians, and Great Alfold of the Magyar,” by a Fellow of 
the Carpathian Society (Diploma of 1B81), and author of " The 
Indian Alps”; "Through Sibena": illustrated with about 
thirty engraving<>, ti^ o route maps, and photograph of the author, 
in ri$h*-kin costume of the Gilyaks on the Lower Amur, by 
Henry Lan^dell , " Nordenskj old's Voyage around Asia and 
Europe* a Popular Account of the North-East Passage of the 
Vega^'* by I leut. A Hovga-ird, of the Royal Danish Navy, and 
Member of (he Expedition; "South by Eaiat . a Descrip- 
tive Record of Four Years of Travel in the Less Known Coun- 
tries and Islands of the Southern and Eastern Hemispheres,” 
by Waller Coote , " UpoJu , or, A Paiadise of the Gods . being 
a Description of the Antiquities of the Chief Lland of the 
Samoan Group, with Remarks on the Topography, Ethnology, 
and Ilistoiy of the Polynesian Islands in general,” by the late 
Handley Bathiiist Stemdale, edited and annotated by In'* 
brother 

AmuNG Messrs Macmillan and Co . 'a announcements of forth- 
conimg books arc the following ■ — "Voyage of the by 

Adolf Enk Nordenskjold (with five steel port 1 aits, numerous 
illustrations, and maps), "Science and Culture, and other 
Essays,” by Prof. Huxley, F R.S , Charles Kingsley’s "Water 
Babies" (a new edition, with illustrations by 1 inley Samboume) j 
"Origmes CeUicee,” by Dr Guest (with maps) , “ Physio of 
the Earth’s Cru%t.” by Rev. O- Fisher, M A , F G S , "A 
Course of Instruction in Zootomy (Vertebrata),” by T Jeffrey 
Parker, B Sc. Land , Professor of Biology in the University of 
Otago , *' Eleinciilary Lessons in the Science of Agricultural 
Practice," by Prof H. Tanner, "Mathematical Paper-," by the 
late W. K Clifford, M.A , F R S., Professor of Applied 
Mathematics and MechanicH at University College, London 1 
" Text-Book of Geology," by Archibald Geikic, F R S , Pro- 
fessor of Geology, &c , in the Univcriiily of Edinburgh (with 
illustrations), " A Treatise on Chemistry," by H E RoscoCi 
F R S., and C Schorlemmer, F K S., Professors of Chemistry 
in the Victoria University, Owens College, Manchester (with 
Illustrations) Vol. IIL " The Chemistry of ihe Hydrocarbons 
and their Derivatives, or Organic Chemistry,” Part I. , " Further 
Steps in the Principles of Agriculture," by Prof Tanner , "The 
Organic Method of Studying Languages," by G. Eugene-Faa- 
nacht ; “Electricity and Magnetism," by Prof. Silvanus P. 
Thi mpson (illustrated). 

Mr. B. SaMi/llson, M.P, F.R S., the chairman of the 
Rojal CoinmisAion on TechnicBl Instruction, has returned from 
a visit to Berlin, where, through the courtesy of our Amba-sador, 
Lord Arapthill, he has secured the assistance and co-operation 
of the German authorities in the collection of preliminary infor- 
mation bearing on the subject of the inquiry He has also made 
arrangements for the forthcoming visit of the Commissioners to 
the manufacturing districts of Westphalia, At the first meeting 
of the Royal Commission it was resolved that among the points 
to be examined should be the instruction afforded on the Con- 
tinent to the proprietors at d superior managers, the foremeni 
and the workpeople engaged in industrial pursuits, and that 
inve'-tigation should also be mode into the connection between 
general and technical instruction, and the sources of the funds 
from which such instruction is defrayed, 

The last field meeting of the year of the Woolhope Natu- 
ralists' Field Club, we learn from the Gardemri' Chromcit, wiU 
be held at Hereford, on Thursday, October 6, for a foray among 
the funguses There will be an exhibition of funguses in the 
museum room at the Free Library, and an evening meeting will 
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be held there on Wednesday, October 5, at 8 p.m , to name 
and study then. The foray will be made in Stoke Edith 
Park and grounds, by the kini permission of Lady Emily Foley 
A meeting of the member’: will be held in the Woolhope Club- 
room at 3 45 to elect the officer<^ for the ensuing year, and to 
transact the ordinary busine-s of the Club The dinner will 
take place at the fircen Dragon Hotel at 4 30 pm, and a 
soirk will be held at the house of Mr Thomas Cam at 8 p m., 
to which he kindly invites all who may be present at the meeting 
After dinner, or at the evening meeting’ll papers w^ill be read on 
the following subjects . — The progress of mycology, by Dr 
Bull ; fungus mimics, by M C. Cooke, M.A , LL.D , &c. , the 
Herefordshire Carices, by the President of Ihc Club , the fungi 
of the Dolomite^, by Th jmas Homse, F L S , &c , the fungi 
which attack the wheat, by the Rev. John E Vize, M A , the 
germination of the Uredmes, and the relationship of yF.cidmm 
berberuhs to Puccinta ^ramttiu, by Mr- C B Plowright, Proto 
coccus, by the Kev John E Vizc, M A , monstrosities in fungi, 
by W Phillips, L 5 , and a curious and abnormal cellar 
Polyp >rvis \mU he showm by Mr Phillips, two tomato diseases, 
by C H, Plowright Tlie Pomona Coimnittee of the Club have 
decided to hold an exhibition of apples and pears on Wednesday 
and Hiursday, October 26 and 27, and schedules of the prizes 
offered may be obtained from the hon sccictanes, Woolhope 
Club room, Free Library, Hereford 

All who have to cmsult or translate from French sacntific 
and technical works will welcome Dr F. J, Wer-jhoven's 
"Technical Vocabulary, English-French, for Scientific, Pecli- 
mcal, and Industrial Students (Ilachcttc and Co ) The voca- 
bulary ]!i arranged according to subjects, beginning with general 
notions on matter, and going on to force and motion, gravity, 
and other subjects in jihysics, mechanic', and chemistry, and 
their applications, and giving all the w.irdii and phrase'i in use in 
regular order An ample alphabetical index renders the voca- 
bulary easy of crin^ubation There is also an English -German 
edition 

Mr a. Trevor Crispin, writing from Hyde End House, 
Brompton, Reading, sends us the the following information — 
Hois staying with his brother in-] aw, Capt Johnston, and ihe 
other morning, as usual, Capt Johnston had had a cut fluted 
tumbler brought to his dre^slng-^oom filled with milk warm 
from the low , into this a small quantity of mm was put, and 
the whole left standing. While Capt Johnston w'a^ having bis 
bath there wa* a Lud noisc, and on looking round be 
found the tumbler Ind parted in two, and there was an 
interval of f jur or five inche% between the two parts The frac- 
ture commences near the top (and the circumference at the top 
remams unbroken), at the very line of the level of the milk, the 
mark of which remained quite di^llnctly on the glass This was 
the second occurrence of a precisely similar nature, the first 
having taken place about a month ago ; but then the Pacture 
took place some minutes after the contents of the glass had been 
coiiiUmed 

We learn from the BulUtin of the Physical Observatory at 
Tiflis, that on August 24, at ii.iS p m., there was felt in that 
town an earthquake which consisted of three shocks, direction 
from north-east to south-west The same earthquake was felt 
alGori at 11.9, at Kutais at u.40^ the direction being from en^t 
to west ; at the station Kobi of the military route at 1 1 27, the 
direction being north-weat to south-east ; and at Gomi, a itatiou 
of the Poll and Tiflis railway, where it lasted for about twenty- 
five seconds. 

An earthquake shock, very alight in this neighbourhood, but 
itrongcr further east, was felt in the haiin of the Lake of Geneva 
on Friday. The earthquake was followed by a violent thunder- 


storm, which seemed to extend from the Alps to the Jura. 
Several vessels were wrecked and ‘^ome lives were lost on ^the 
Lake of Bnenz. A village in the district of Albula is threat- 
ened with a disaster similar to that which has ju^t befallen Elm. 
The village lies at the foot of the Kothorn, a mountain in which 
there are several deep fissure*;, a part of which^ has been 
actually in movement for some lime Several engineers have 
already inspected the locality, and the inter\cnUoa of the 
hederal and Cantonal Governments is demanded, m order that, 
if po<isible, measures may be taken to avert the impending penl. 

A SHOCK of earthquake occurred on September 25 at Elmira, 
State of New York, followed by a destructive hurricane, which 
wac, however, of short duration. On Thur>iday last, at noon, 
further shocks of earthquake alarmed the inhabitants of 
Orsogna, Lanciano, and Castel Fientano, where a landslip did 
serious damage 

The Calendar of the Mason College, Birmingham (which haa 
already attained considerable thickness), for the ensuing MfSion 
contains a very satisfactory programme of the teaching promi^ 
by this institution. The session opens on Tuesday next with 
two introductory addresses, by Prof, R. II, Smith (Civil and 
Mechanical Engineering), and Prof Edward Arber (Enghsh 
Literature), 

Mr. J W. Swan, the Photopaphic News states, has catered 
into an amicable arrangement with Messrs. Siemens Brothers 
the well-known electricians — they to employ his lamp, and he t 
use their apparatus In company, they are tu light up the new 
theatre In Beaufort Buildings with electricity, three hundred of 
Mr Swan’s lamps being used on the stage and in the audilorium, 
At the Paris Electrical Exhibition they are making a fius over 
the model of a theatre lit up by electricity; in London wesbil 
have the real thing. 

M Ferry, French Minister of Public Instnicbon, haa 
authorised the oiiening at Montpellier of thefirnt national college 
for the education of females, 

The Jamaica Government are o/Tering great advantage'* to 
I those who are inclined to embark in the cultivation of CinchoOA. 
Suitable land is oflered at a very low rate, and it scenl:f to u 
that, with proper methods and selection of the right kind of 
plants, there is room in Jamaica fur a limited number of planta- 
tions of thi'. kind. In connection with this Mr D. Morris hu 
issued a valuable series of " Hints and Suggestions for Riuiug 
Cinchona plants from seeds, and establishing Cinchona plantip 
tiona.” 

"Profitable and Economical Poultry- Keeping,” by Mm. 
Ehot James, Is a us^cful little work, pubLl^hed by Ward, Lock, 
and Co, 

We have received the Reports of the Leicester and Nottingham 
Literary and Philoiophical Societies. The former is divided 
into various science sections, each of which seems efficient. The 
Leicester Society is printing a record of its early Transactwm^ 
part vii extending from June i860 to June 1865 

A PROPOSITION has just been set on foot for an exhibition of 
naval and submarine engineering applUncei, which is 10 be held 
in the early part jif next year at the Agricultural HaU, Islington. 
It IS intended to cover the wide field occupied in the produdion 
of machinery and mechanical contrlYinccs employed in, or oon- 
nected with, the construction and equipment of sbipa of all 
classes. 

Messes. Geas and Co. of Madrid announce the publkation of 
a Popular Illustrated Encyclopedia of Science and Ait, edited by 
Mr, F. Giliman, mining englBecT. It seems to be modelled on 
the German Conversatiou lexicon, though, to judge fro ■ the 
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pnytpcctua, the work be arranged according to subject^, and 
not alphabetically. 

NowHiaE, according to Prof. Porter, Pre'^ident of Queen’a 
College, Belfort, u the vital importance to the nation of tech- 
nical educahoii more keenly felt than amongst the merLhanti 
and maniifHcturecs of ULsler. " Germany " (observes the same 
authonty) "pLovideh buddmgr^ liboraLories, and <icicntL(lc appa- 
ratuii on the moHt liberal scale. In France, Belgium, Switzer- 
land, and the United .states of America, higher technical educa- 
tion IS making rapid strides ur.der the fostering care of the 
respective Governments, aided by the generous contnbutiona of 
patriotic atizens. The re«ulls of this ^ise liberality, whde 
ennching those nation >4, are moat seriously affecting the manu- 
facLunng interests of this country, and especially of Brlfait 
and Ulster.” Prof. Porter considers that in order fully to 
develop the latent rcsourLC^ uf that i^art of Ireland ue must 
have ihe means of giving young men n scicntitic training. 

In the Bullet n of the Essex (U S.) Iiistilute for April, May, 
and June is a paper by the Rev. G. ¥. Wnghf, on the Glacial 
Phenomena of Noith America, and their Rel ilion to thequa-lion 
of Man's Antiquity in the Volley of the Delaw.irc 

The additions to the Zoological .Society's Canlens dnnng the 
past week Jiidude two Bonner Monkeys {Macacus radiatu^) from 
India, presented respectively by Mr. J 'ihompson and Mr C 
Green, a Macaque Monkey [MoeaCMs cynowoh^us) from India, 
presented by Mr. W. Ihomson, a liauded Kbucumon (/Ar- 
pates /asetaius) from West Africn, preicnled by Mr. W Lubitt , 
two Conunou Otters {Lutra vulgarts) from Ross-shira, N.B , 
pre 5 aited by Mr. H Mitchell , a Bloclv-crested Eagle (LopKonetus 
oceipitalU) from Africa, presented by Mr £ A. llarlaiid , a 
Brubh Turkey (Talegalia laihenfiui) from Austialio, picsenied by 
Capt. F M Burke, s.s C key basket ^ a Rcd-legged Partridge 
{Caciabu uija), European, presented by Mr J ¥. Clayton, a 
Common Cud 00 (Cuculus riiHorus), Biitidi, prc-cnied by Master 
Alfred Bearl , an Ameiican Bhck Dear(f>j«j amerieanus) from 
North Ameiicn, deposited, four Zebra Waxbills {Bstreltla sitb- 
fiava) from Africa, purchased, a Collared Fruit Bat (Cyno' 
uycieris collarii), three Undulated Grass Pnxia' eels (Mehpstttaius 
Mmiiuiatus\ bred in tlic Gardens, The adcLtioiis to the Insec- 
teriiim include larvx of the CoJima DuLtcrlly [Vautssa C, 

•iGircc Swallow tail Butterfly (Papiho pO{iaJtnus\ and Privet 
HawkpMoth (Sphtnx ItguArt) AEo imagos of Eanatra hnearii^ 
and a specimeu of Atfanu alloj reired from larvx hatched m 
the House 


OUE ASTEOAOMICAL COLUMN 

The Satellii'Es of Mars — The approaching opposition of 
this planet does not hold out much prohalnlily of •^atisfaclory 
ubservatioDs of the satidlitcs except w'lth the larger inslrumente, 
European latitudes the meridian altitude, which is an 
the case, will he considerable Taking Prof A^aph 
Kali's ami for bn^tiiesif m 1877, viz that on October 1, when 
the outer satellite w as seen u ith the 9 6^iiu,h equatorial uf the 
Naval Observatory, Washmgton, we find the maximum bnglit- 
uess nt the next opposition will be represented by o 4, which is 
a leas value than corresponds to Ihe last date of observation with 
ihe 26-inch refractor at the same observatory. It may be re- 
membered that M^. Common observed Deimos on the morning 
of September 18^9, without much dllfieulty v ith his reflector 
of 3>-fMt! aperture, u bra the degree of le-igbtnesa in terms of 
Prof. Hall’s unit woe o 5a ; at ihe last Waxhingtoii obbcrvation 
in 1879 It was 0*52. The earth being only about 10" from the 
line of nodes of the satellites' orbits at ihc opposition m Decem- 
ber next, ihcir apparent paths are reduced almost to straight 
Unci. The longitude of the ascending node of Dnsnos is 88”. 

Tax. Satellites op Satueh. — M r. Morth hu igtin pre- 
pared ephemeridei of the five inner satelUlei of Saturn, which 
nave been published in the Astruncmischi Na£kruhten\ he 
appends differences of right nee n lion between the outer satellite. 


element in 


/apetus, and rhe centre of Saturn, but he does not attack 
/Jypenom. Preceding the ephemendes are auxiliary quantities 
for every fifth noon at Greenwich, by means of which ibe posi- 
tions of the live iiintr lAtellites may be delcimined for any tunc 
required from the farmulx — 

J- BID (/-P)-=flHin (/— L) 

J cos (/ - P) = i cos (/ - L) 

Here p u the angle of position with reference to the planet’s 
centre, and s the distance therefrom ; the values of (/— L) and 
of the remi-axis a and d are tabulated for each fiBtclhtr, as well 
ox the angle P, which is applicable Co all five, The prccesa is 
sim[ le enough to any one initiated in such calculation", but as 
Lheie may be observer? to whom they are unfamiliar, an example 
may not teout of place here. 

Let it be required to determine from Mr. Marth’s tables the 

i_ _c_ iJ__ J J_i._ __ ^ uj ^ V I 


Motion m 12b 


l-L 


ler 1, We have then — 


oh 287"-6 o 

logfl ... 

, +1-4836 

igr" 04 

sin (/- L) 

-l- 9'9433 

. 118" 64 

Call the sum A 

, - 1 - I 42S9 

(P= 359-58 

1 = 30" '59 

( ^ = - io" 30 

log h 

- I '0128 

cos (/- 1 ) 

. - 9 6806 

Call the '^um D 

A 

+06934 


g = Ian (/ - P) 

+ o' 735 S 


/-P 

79"-58 


Add p 

359 ° 58 


P 

79° '16 


sin {p - P) 

A 

+ 9 9938 


am (/ - P) 

I ‘4361 


J 

27"'30 


The Fourth Comlp of 1874 —Dr HulclsLhek, of the 
Observatory of Vienna, has investi^Blcd definitive elements of 
this coincl, which was di covered on August 19, 1894, by M 
Cciggia at Mar^ciJle<: He uses four normal places . f^or August 

21, September 18, Oelobcr 10, and November 9 For ihelatei 
normals we piesumc he will have made use of a fine 'ciies rif 
observations made with LuL I'omline’s lo-mch refractor at the 
Oiwell Paik Ob crvatoiy, near Ipswich, by Mr J I. Plummer, 
which extend", we believe, comiderably beyond observations 
publish! (I so far from other ob^erv.atuues. With Col. Tom- 
linc'js rcfi actor the ciinct was followed until the middle of 
November, and great care appear? to have been taken with the 
ubcrvations and reductions, They form one of the very best 
Feiies that has obtained for some yenrii at an Englbh observa- 
tory. Di. Hulet chek infers that ihe comet was moving in an 
elliptic rrliit with a period of about 300 years. His orbit is as 
follows . — 

Peiihebon Passage, 1874, July 17 68463, Giecnwich M T. 

=.s t i?} “ 

34 7 54 
o 9623137 
o ‘127375 
, 44-671 

Period of revi Iniion , ,, , 29S 6 year". 

The conet with the.se elements might approach pretty near to 
the planet Uranus near the ascending node, Lut we might rather 
look to an encounter with Mars at the opposite node m the 
ODOse of elUplicity of orbit, tba rsHii-vcctocen being there ulen- 
lical, with Lut sinall difference of latitude. 


Longi'ude of i^nhelioa 

,j ascending node 
Inclination 
Fixccntricily 

Log. J erihelion distance 

nininr 


ANCrSNT STAR-FOSinoRa. — III the VurttljahrsschriE der 
Asbronoemsche Gtstllschaft^ 16 Jahrgnng, Dr. O. Danclwortt 
has tabulated the positions of forty-six fundamental stars of the 
Berliner Jahebueh for the commencement of each century from 
-2000 to 1800 He adopts Leverrier'x precestion consCaats 
for 1850, and takfs account of the moper motioiu. The tables 
are preceded by a discuosion of formuLe and comparison of 
constants which will be of service to any one who may hive 
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occtfion to carry back to a di&Uiiit epoch the place of a star not 
included in Dr. Danckwortl'a list Ihe value«4 of the arcs A, 
A', and 0, ore given for the beginning of every century within 
the above pen^. The place of the pic'^ent Polc-slor for the 
year - 2000 ia found to be K.A, 335" lo'o", DecL +67" 34' 30". 

mny mention that the formulse for the reduction of the 
places of ktars to dthtnut epochs arc mvetUgaUd m a \cry 
interesting paper by Prof Scnjellcnip, uliich Di Copelniid and 
Mr Dreyer have translated in No. 2 of Co/vrntrus^ and which 
the lender uho desires to acquaint hiiiiself nith the application 
of the rigorous niethcd of taking account of prcccs^on should 
com ult 


PHYSICAL NOTES 

TiU conducting power of metals foi licnt and electricity has 
lately occupied several physicists Piof, Loicnz of Copenhagen, 
naploying two ineihuds \ Witd Ann , No- 7 and 8), gets the e 
rcaulcs (i) for the better conducting uictal", a couHimaiion of 
Wiedemann and Franz’s law, that the ratio of ilieivvo conductivi- 
tie<!> both at o" and at 100° is nearly cuiisLant ; in the infenor 
conductors it increases much with decreasing conductivity ^ (2) 

k k 

in all metals except iron, the lalio " i', constant, and ap- 

*^100 ^0 

pToximately equal to 1*367 and « denoLmg the conductivities 
for heat and electticily respectively), Thus, fur absolute tem- 
perature ~T X constant, 

K 

A “ MEDICAL hydrotelenhone,” contrived by Prof Sabatucci 
{Ptv Sa //tf/ ) IS of the following natuie —Tu o lead cylinders 
(5ctiii 111 diameter and i ctm thick) aie closed each wnh two 
very fine non laiumre To the antenur 1 art of eichis fitted a 
wooden mouthpiece (like that of a Ucll telephone) connet Led to 
a caoutchouc tube, thiough which one may htar at a distance 
The postciior jiarl ha'j a very sensitive clearumaguet communi- 
cating with a microphone and battery One tube is applied to 
either car, Wonls or stuinds produced befurc the microphone, 
and heard but faintly, are rendered intense and distinct by intro 
ducing liquid into the cylinders (the less dense the liquid ihe 
better) Two sounds may be cumpaied, and then inteiisiiy 
cxacily measured, by varying llie quanlily ol the liquid and 
noting the eflects throw,;!! the lubes Vai loiis applicat'ons of the 
apparatU'*, lu clinical medicine es[ ccially, aie lo ikcd for. 

The eOfucU of lightning on trees placed neai a telcg'aph wire 
arc forcibly illustrated hy phenomena lately ubseived by M 
Montigny {Eu// Acad.f No, 7) on a portion of the road 

from hocliefort to Hinant, which runs fioiii cost to west, first 
oa level ground and between poplars foi abjiit ijco nielie\ 
then rises gradually 61 melrcs through woeds to a wooded 
plateau some 2co nictrea in extent, then comes down to another 
plain. Of the jiop'ars bordering the road ou either side those 
on the north side, next the telegraph line, have largely ‘'Uflered, 
8^0 out of 5 CX 3 hiving been stiuck, nr .ibom a sixth ; thtise on 
the other ^idc are very rarely struck, I he plain pre-^ents only 
one case, and that doubtful, The ins'ance-. multiply with in- 
creased elevation, and in the wooded plate* lU on the top reach a 
maKimum (64 per cent ). The mo-t violent discharges have 
been on the wed side of the plateau and rising ^loiiud, which is 
generally first reached hy the storm«, and the injuries to treev 
arc mostly opposite and under the level of the wire M Mon- 
tigny supposes that while the wire ir slrongly clectnficd by in- 
duction, the lightning does not stnke it, on account of its 
rcUtive msulaliqn, tut strikes ihe neigh bi-uring poplars directly, 
which, wet with ram, oflbrd an easier pa v age for the electric 
fluid to the ground. 

Mt Pictet hu cutnined uveiv varietich of steel (chieAy from 
a Sheflield and a Vienna house) wiih regard to magnetic power 
{Arck dts ScUncts^ August 15). This power he find^ to depend 
on the presence of carbon in the iron, and the aggregation of 
these ‘•ubdances, One of (he two steels giving the heat reaultv 
had {th ptf cent, of carbon, Sunplea with and iffth per 
cent, w ere inferior, German itecl of poor quality (for springs) 
yet mode a good magnet ; it had little homogeneity, and cqn* 
sUted of an intimate mixture of iron, and iron cemented with a 
smail proportion of carbon. A too-small proportion of carbon 
suppresses or weakens the remanent magneiism. M. Pictet alio 
finds that the increase of magnetic power in a magnet through 
the mere pretence of the armature m contact U a certain fact m 
iome qualities of steely but not for all. The fint magnetic 


passes devel'jp nearly the uhole of the reumnent inagnetbm in 
all artificial magnets Dctachmenl of the armature by the dyna- 
mometer seemed to have nu action on the inaguetic power, only 
the iilipping of the armature when near rupture muat be avoided. 

An experimental incpury into the producinm of tones by pas- 
sage of gabe-. ilirLUgh shtb ib dcsLnbcd hy Herr Kohlrauscn m 
Wiedemann* s AnnaUn (No 8). The principal results are these * 
([) for all widilts of ^lit between o 2 mm and 1 mm and all 
demines of gas cmpluyed, the intch n may be cepre*-ented as 
linear function of the velocity of outflow u by the formula n = A 
(fi-//fl), uherc «□ and k arc constant for a given width of slit 
and variety uf gas , (2) with increasing width ipf i»lit (o 2 mm. to 
I mm.) Wq decrease^, k increases , (3) and k (for air) are as 
good as independent of the llnckness of Ihc dit [1 e ihe thick- 
ne.^s of the brass plates forming it), from t mui lo 9 mm. ; (4) 
with increa.sing density of gas (0*7 to i'5) Wq generally decreaaes, 
A increases, 1 r, the tone*, cfttrts paubns, become higher , (5) Wq 
md k depend in no small measure on other jiroperties of gases 
be uks density, (6) starling from wide slits wiih constant 
velocity of oiilfijw, the yutch increases pretty uniformly with 
narrowing uf the Hit, reaches a maximum uilh widths between 
Q 35 uun. and u 27 min. — with thicker slUs, smaller pre^Burc'^, 
and le^s deiu<e gases, sooner than in the oyipDsite coses — and 
then detica es uioie and mjre quickly with the width of slii , 
(7) this maximum pitch chamcteri-vLic for each lelocity uf lut- 
ilow occurs with a greater width of slit, the le^is the velocitj'. 
From a coiupniison with StrouhaVs cxperiinenU on the tones 
excited by mjlion uf cylindrical bodies in air, the author concludes 
that the prodiiLtioii uf Hit-toacs is to be referred to like causes to 
those of wire tones 

An electropbutonieter recently de^ cubed hy Dr. Nachx {La 
Nafura, AiigU'it i) has the foilowiiig arrangement —A wooden 
cose oj eniiig on one side and above i<i divided uito two compart- 
meiits, an upper and a lower. The lower 001110101 111 the inner 
part a dry pile of 200 element^, and m the outer a Jacobi rheo- 
stat, Ihe cylinder of which has thirty windings (the numbez 
introduced into circuit by turning a handle is precisely indicated). 
The upper compartment has interiorly a gvhanomcter, and ex- 
teriorly an adjustable truncated cone with inner suiface black- 
ened, and within it a small selenium cell similar to Lho^e used 
by IJell and Taiuter, to lecLive the light This cell and the 
three other electnc.H inslrumtnls are connected by wire. 'Ihc 
mode of acUun w ill be readily comprehended 

Mr Milne has obsenred {Zekis f KryA ) that if a sils- 
pended quartz ball be allowed to impinge in various ways upon 
a fixed ball of lime soar, or if the ball of lime spar be placed 
on a billiard table and ihe distance observed to which it is driven 
by the shock, in the former coie the quartz ball rcbounrlfi furthest, 
and m the hltei the lime spir ball is driven funhed, when the 
un; ul*^ IS in the diiection of the (crystalline) axes. 

In a pni er lo the Bremen Society of Natural Science, Herr 
Muller Erzbach describes experiments in which he sougfal to 
ascertain the relative ten ion of aqueous vapour over satnidted 
solutions uf dilTerent hygroscopic ■'Ubslance*, the inclosed air 
being suhniitteri for tong periods to the action of the^e. i, 
Fnr saturated solutions one finds in the '^ame series, soda, potash, 
chloride of calcium, an increa^'e in the vapour- ten'- ions, and a 
decrea^ie in the controcHons. 2 Phosphoric acid anhydride, 
concentrated sulfAnnc acul, and hydrate of pjtash deprived of 
water, present do essential difference in atiraclioii uf water. 3. 
Caustic soda and chloride of calcium, with small proportion of 
water, differ Little in attraction of water, but they do Dot 
bind it so firmly u pbvsphoric acid or hydrate of potash. ^ 
Hydrate of soda con be catnplctely depnved of water by in- 
closure witli Iiydiate of potash 5. The difference in tension of 
aqueous vapour over the anhydride of phosphoric acid and 
cliLoride of calcium nearly without water amounts to ouly a 
small fraction of a ludlimetre of mercury. 

The hypothesis that the lumimferoua ether is at rest and the 
earth moves through it, has been lately put to experimental test 
by Mr. MlcbaeUoa of the U.S. Navy {Amer. Jbnm. of Setmee, 
Au^t). Two pencib of light which have tru veiled over paths 
■t right ahgles (one path being m the direction of ihe earth's 
motion) are permitted to interfere. On rotation of the apparatus 
90^ a measurable displacement, estimated at about one-ten tb of 
the distance between the fnnge«, might be looked foe (the 
Euthor coDiidcred) if ibe hypothesis of a stationary ether were 
correct. The apparatus wu lint tried In the Physical Institute 
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In Berlin, then, for mater quiet, in the Astrophysicalisches 
Observatonum at PotBoam (it was very sensitive to vibrations) 
The interpretation of the results Is that there la no displacement 
of the interference bands, and the hypothesis (which is presup- 
posed in the commonly accepted explanation of aberration) 
li inferred to be erroneous 

TH£ expansion of solid sulphur has been studied by S. 
Scichilone of Palermo, in the case of natural crystals, and of 
such as hod been heated after fusion to 140° and 240°, The 
tables {fVtid, ffetb/ , No. 7) show that the expansion depends 
eiscaUally on the previous heating, inasmuch as different modi- 
ficationa of sulphur ore thereby formed. In the first case we 
have the octahedral sulphur, in another the monnchnic, and m 
the third a mixture of the latter with that which not dissolved 
in sulphide of carbon. In the first two cases the curve repre- 
senting the volumes ns a function of ibe temperature turn^ its 
convex side, m the third its concave side, to the axis of 
temperature. 


GEOLOGICAL NOTES 

The recent geological exploration of the bhores of Lake Baikal 
^ M. Tchersky has licen fruUful of imnorlant results foi science 
The rocks of which the mountains on the \i estem shore arc built 
up belong to thiee different ages pre Silurian (probably Lauren- 
tlan), Silurian, and Jurassic. '1 he Laurenlian rocks afford several 
folding running north east, which enclosed basins of Silurian and 
Jurassic seaa ; as to recent formations they are only freshwater 
ones, and belong to the Tertiary and Post-pliocene , these lost, 
which are remains of several smaller lakes, are found at a gre^t 
height above the level of Lake Baikal M. Tchersky geo- 
logical researches confirm the suggestion which wa'i made several 
years ago on geographical grounds by M Kropotkin, namely, 
that, like several otner lakes, 1 ake Baikal consists of two 
longiludmal valleys, connected together m ihe middle part of 
the actual basin. 

The important coa 1 -ba>-in of the Don province of Russia has 
not hitherto been explored with accuracy During last summer 
M. Domger undertook a thorough exploration of this mteresting 
geological region, and, as we learn from a communication he 
has made at the December meeting of the St. Petersburg Mine- 
raiogical Society, hia researches have led to important dmeoverie^. 
Tlius he discovered a great variety of crystalline rocks, por- 
phyries, &c.| and volcanic ores, within the Cf^al-measures, which 
discovery thus extends the crystalline uland of Sonlhem Russia 
far eastwards ns a strip about 500 miles long, which runs from north- 
weit to south-east. At the same meeting the Society awarded 
its gold medal to M Romanoffsky For his researches in 
Turkestan. 

M. Dokouchaieff's researches on the soils of Russia seem 
to establish a very interesting fact as to the distnliutiun of black- 
earth. The typical black earth occupies an elongated zone 
directed from south-uest to north- cast froni Kishincff, through 
KharkcfT, Voronesh, bimbirbk, to Bougoulina in the province of 
Oufa ; ID this zone ihc black-earlh containi from 7 10 12 per 
cent, of humus, and from both sides to north-west and south-east 
it is accompanied by two other elongated zones, where the black- 
earth contains only 5 to 7 per ceni, of humus, whilst the other 
parts of Russia afford only sporadic spots of black-earth. 

M, MousHxetoff’s paper on the glacier of Zerafshan, which 
appeared in a recent number of the ^esHa of the Russian Gco- 
gnphical Society, contains further details about the expedition 
which has explored the glaaer throughout its whole length, from 
iU lower extremiiy to the sixteen miles distant and 13,800 feet 
high pass of Matcna, whence another glacier, that of the Zardala 
river, descends on the north-eastern ^lope for 2200 feet, by a 
series of mlghtv icefalls. The paper is accompanied with a 
pretty map wbicn shows this grand ice- world, where no less than 
thirteen secondary glaaers are 'eeding the ice-ilream of the 
Zerafshan. We notice in thi^ P^per that formerly the Zeraf- 
ahan glacier descended far lower than now. M. MouihketolT 
fays that thirty-three miles below lU actual extramity, namely, at 
the TiUaM Dluninor, there 11 a beautiful terminal-moraine which 
meses the valley and unites with three longitudinal moraines, 
Jnunenie boulder*, thirty- tve and forty fact in diameter, and 
consisting of granite, sy^ite, and gabbro, cover the whole space 
between these old monincs and the actual ones, 10 that tnere I 
cannot be the least doubt is to the glacier having descended 


for at least thirty-three miles lower than now. But when we see 
how the composition of the drift changes lower down in the 
valley, the loess, which is the wealth of the inhabitants in the 
lower countries, changing into mighty conglomerates with im- 
mense boulders, we are much inclined to think, that the former 
glaciers descended yet for lower Therefore we observe with 
some regret that M Moushketoff gives too little attention to 
the diluvial formations of the Upper Zerafshan and to their 
relations to the loess. 


GEOGRAPHICAL NOTES 

Whfn Humboldt determined for the first time the average 
heights of continent-, he could not, becau.se of the want of data, 
determine that of Africa Now Dr Chavanne publishes, in the 
Proceedings of the Geographical Society of Vienna (vol xxiv.), 
an elaborate paper on ihis subject, accompanied with a hypso- 
metrical map 01 the African continent, which is based on no less 
than 8000 hypsometncal measurements. After a thorough dis- 
cussion of the relative value of various measurements, Dr 
Chavanne discusses the average heights of separate parts of 
Africa, and by how much each of them would raise the continent 
if its mass w^ere distributed over the whole of the «>urfAce of 
Africa, lie finds that the Atlas Mountains, If distributed over 
the surface of Africa, would produce an elevation of 26 metres ; 
the Sahara, 122 metres , the plateaux of Soudan, 85 metres ; 
those of Central and South Afncn, 129 metres , *m(l so on , and 
he accept for the average height of the whole of the continent 
no less than 661 8 metres (with a probable error of ± 21 metres), 
which figure he considers to be rather below the truth This 
veiy high figure obviously is the result of the veiy great extension 
of high plateaux, wJilch me do not find to such an extent even in 
Asia 

In the Annu.'il Report of the Surveyor General of India, which, 
though It has been printed for months, has only jnst been allowed 
to appear, prominence is given, under the heading of Trans-Fron- 
tier Exploration, to an attempt to determine the position of the 
head -waters of ihe Irrawaddy by Capt. T E Sanaenian, through 
the agency of a native surveyor whom be bad trained in imita- 
tion of the late Cul T G Monlgomenc's renowned staff in 
India. This surveyor alleges that he ascended Ihe river to Mo- 
eung-poon, near the point where it divides into two E^cat 
brancncs, the Malee and Mehka, The faurveyor, we bcBeve, 
gives as an explanation of his not having prosecuted his journey 
to a more successful termination, that he was attacked and 
robbed by wild tribes, but we hear privately that persons in 
Burma, well qualified to form an opinion, attach little credit to 
any of the survcyoi's statements, and we fear, therefore, that 
the position of the head-waters of the Irrawaddy is still an 
unsolved problem 

The Geographical Society of the Paafic is the title of a new 
Society formed at San Francisco The Secretary is C. Mitchell 
Grant, F.H G S. The objects of the Society, it is seated, are 
to encourage geographical exploration and discovery ; to investi- 
gate and diS'-eminate geographical information by discussion, 
lectures, and publications ; to establish in the chief city of the 
Pacific States, for the benefit of commerce, navigation, and the 
mdnslnal and material interests of the Pacific Slope, a place 
where the means will be afforded of obtaining accurate informa- 
tion, not only of the countries bordering on the Pacific Ocean, 
but of every port of the habitable globe ; to accumulate a library 
of the best books on geography, history, and statistics , to make 
a collection of ihe mo^t recent maps and charts especially thoie 
which relate to the Pacific coasts, the islands ol the Pacific, and 
the Pacific Ocean ; and to enter into correspondence with scien- 
tific and learned societies whose objects include or sympathise 
with geography. The Society will publish a BmHehn and an 
annusl Jon/maU 

We learn from the Annual Report for rSSo-iBSl of the 
Swiss correspondent of the Geographical Society of Vienna 
that the foliowi^ geodeticat and geological work wu done m 
Switzerland : — The Geodetical Commission has published the 
seventh fascicule of the " Nivcllemcnt de Pruuion de la 
Suisie," which contains the mcaBorements done during the years 
1877 to 1879 on tbe lines of Monte Cenero to Chiasio, Reichenau 
to Sorgans and Andcrmalt, and Sius to Landquart and Chia- 
vcDiUi, unitj^ thus the Swiss maasuremenLs with the Italian 
onea The Geological Commission publishes the fourth volume 
of Ita new series, containing the implant work, by Dr. Balier, 
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on the zone of contact between the gneiss and the Umestones of 
the Berne Oherland , another mobt lnte^e^tl^g work, on the 
distribution of heat in the interior of the ht. Uothard Tunnel, is 
purpued by Dr SUpff, end a prelinnnary notice about it, with maps, 
has just appeared hi the Quarterly Reports of the Federal Council 
(vol. viu) It shows that the temperature of rocks lucreases to a 
great degree to the Interior of the tunnel, being only 17' Celsius 
and 19*7 southern and northern extremities of the tunnel, 

and as high as 30° '8 in the middle parts of it, the decrease at the 
outer ends being attributed by Dr Slapff to the cooling inBuence 
of the water which circulate^ in the rocks As to the geologi- 
cal information collected by Dr Stapif during his work 111 ihe 
tunnel, which appears complete (with sixty sheets of maps 
and profiles) m the Reports of the Federal Council, a short 
rhunti of the whole has already appeared in a separate fa cicuLe 
of these Reports, with a geological outline of the tunnel. VVe 
notice also in this branch a valuable paper, by M. Sabs, on the 
erosion of the Nolla Kivcr, tributary of the Rhine, which has 
appeared in the engineering paper, Die Eismbahnt tmblished at 
Zurich, 

Thb various races which inhabit Austria are studied by Dr, 
Guchleri in the last number of the l^toceedings of the Geo- 
graphical Society at Vienna (vol xxiv ), with respect to the 
lengrh of the body, After having collected more than one and 
a half million of such measurement's, nhich were done on 
recruits during the years 1S70 to 1873, Di Goehlcrt has drc**scd 
a map m which he has shown the average height of young men, 
tw^entv to twenty-three years old, m Austria iTie Dalmatians 
are tne tallest ; next to them come the Serbo-CroaLs and 
Slovenes, and then the Germans and the Czechs; further down 
come tbc Rulhenes and Hoiimanians, and the smaller ones arc 
the Magy-irs and Polcp, especially the Mazours Rut there are 
also two or three distinct aveioge heights among the Germans, 
the fSlavcs,and the Magyars, those of middle Hungary, bet w cen the 
Danube and the Theiss rivers, being far taller than those of the 
flat country on the left bank of the Tliciss It is most probable, 
as M Broca has shown with regard to France, that these 
notable differences of height among the same race show that 
there were two, or more, diffei eiit branches which constituted what 
we consider now as a single race. As to the supposed dcciease 
of height observed in Fiiince, Di. Goehlert supposes that in 
Bohemia, which has furnished during (his century no Ic'is than 
600,000 men to the Austrian armies, the decrease of average 
height can be estimated at little under 39 millimetres duung 
the last hundred years, this decrease being due to the conLinuoub 
taking away of tall men from the country. He show-s also that, 
the standard height being the same for ail provinces of Aui>tria, 
the provinces where men are taller suffer proportionately more 
from recruiting. 

The BcventeentU meeting of the Swiss Alpine Club was 
opened at Basel on September 10 The Annual Report shows 
that since its foundation the Club has built thirty-one huts, or 
refuges for climbers The Club has also endeavoured to give a 
certain inblruction to guides, and during this year an in'^urance 
society has been instituted for them As to its publications, it has 
published sixteen volumes of year-books which contain plenty 
of valuable information on the Swiss Alps, and publi*-hcs two 
papers, the Echo des Alpes and the Neue Alfenpcst^ which have 
eontnbuted much to the dcvclopmeut ur Alpine htinture. 
At Its last meeting Mr Ed. Whymper and the meteorologist. 
Prof Hami n, were elected Honorary Members. 

That part of the Ala-taou Mountains which is situated north- 
east from Tashkent, at the sources of the Arys, Talas, and 
Pskem Rivers, and which remained until now quite unknown, is 
described in the lavesha of the Russian Geographical Society 
(voli xvii. fascicule 3) by Cok Ivanoff. It is a very complex 
lystCDi of mountains from 10,000 to 16,000 feet high, covered 
with mighty glocieri, llie upper clefts have sUll coni^ved a 
good deal of foresti, and the high Alpine pasturages are, the 
grazing ground for the numerous nerds of K^hizes, as well as 
for the great «pecie^ of Ovis, common to Tnian-Shan, Col. 
Ivonolfhaa found numerous proo^ that formerly the glaciers had 
a greater extension than now, and that they formed in the valley 
of the Maydan-tal River a mighty glacier which descended as 
Low aa 700Q feet, but he did not discover traces of a general 
glaciation. 

Herr Ernst Mahno gives, in the Lost fascicule of the Memmrs 
of the Geographical Society of Vienna (vol, xxiv. Xos. 6, 7, S, 
and 9), an Loteresting description of his expedition for the de- 


struction of the setti (jF the Nile, that U, of the great grass- 
iriands which are fomied during the inundations or the steimes 
watered by the Uahr el-GebcI and the Bohr-cl-Abiad. The 
accumulation of grass which is driven away during the inunda- 
tions constitutes, as is known, wide gross -islands, or j/f/r, which 
bar up the river, and, when not cut through for several years, 
gi adually increa-sc by fre-h gras^ .vnd and somi constitute 

true floating islands twelve and fifteen fed iliick, which soon 
reach even the bottom of the river It is with the greatest dif- 
ficulty that Marno’s vtcainer cut ['as^-ages through llicse islands 
and destroyed the smaller ones 

We sec with pleasure that the Austrian Toiuisls’ Club, 
which numiiers as many as 300 members, has begun to juiblish 
fortnightly a Tourists' Newspaptr^ richly illustrated, which has 
as coiitiilmtois many well known scientific wnteis. 

In the Monatsschnft fur dtn Orient for September, Herr von 
Schwciger-Lerchcnfeld has a long article full of valuable infor- 
mation on Tnpolitauia, d peofos of recent 'doings in North 
Africa There is also an interesting letter from Emit Mamo 
on the Sudan 

In the AW/tVwi of the Antwerp Geographical Society (tome 
vj 3*- fasc ^ M L, Delavaud has brought together a number of 
valuable notes on the climate of Africa, interesting both from a 
scientific and a practical point of view 

The la t number of the IzTCitia of the Russian Geographical 
Society contains jiapers, liy M MaelT, on the roads leading fram 
Karshi to the Amu daria River, and 011 the \ alleys of Vak>h and 
Kafirnahan , by M IvanofT nn the upjicr parts of the Tolas 
Alataou, and a mop showing M. Mikluho-Moclay’s travelii in the 
Melanesian Inlands. 

The eighth volume of the Memoirs of the Russian Geogra- 
phical Society, for ihe section of ethnography, contains several 
valuable papers on the middle pai b of the valley of Zerafshon, 
on the basin of I ob-noi, on the valley of Ferghana, on the 
Bckdoiis Shahnsabs, on the joiirnc) ul Jenlvinsoii to Khiva in 
1559, on the Khiku-nor, and on the customs of the Tartars of 
Kazan. 

In a pamphlet entitled “Geography” Messrs. Ramsey, 
Milled, and Hudson h'lyc reprinted, from (he Kaasas City 
Eevuw of Silence and Industry,, an interesting collection of 
olTicial documents relating to United States Arctic colomsaiion and 
exploration m 1881 There are now no less than six exj^editions 
lA ]jrggrc*'S under Government control, which are divisible into 
two clas-es, one comprising those sent out for purjw^es of ex- 
ploration and sciciUilic reseaich and the other those whofc 
object Is of a bumaiiitanan imture To the former class belong 
the Jeafimttc, I ady Fiankliii Bay, and Point Barrow expidi- 
tums, while the latter includes the Eodfats, Alliance, and 
Corunn, all chiefly engaged in scat clung foi IhQ Jit annetie and 
lubsing w hale ships 

Tlic just pubibhed Bulletin of the Belgian Geographical Society 
includes a paper by Cant Ve^^tlaele on the great lokei of inter- 
Iropical Africa from tne flfteentli to the mueteemh century. 
Th re are also maps of Borneo, the new northern frontier of 
Greece, &.c , which exhibit considerable ruughnei'S of execution. 


ECONOMICS AND STATISTICS, VIEWED 
FROaM the standpoint Ob THE PRE- 
LIMINARY SCIENCES^ 

H'^llE object of the present paper is to show the relation of 
^ the prelinuiiary science^ to statistics and economics, and to 
attempt to make the transition from the former studies to the 
latter simple and attractive to the scientific man. This must 
evidently be done by constructing a classification of social know- 
ledge avoiding all mnncdiatc reference to practice. Ill at such 
a classification does not at present exist cannot be better evi- 
denced than by Mr Baden- Powell, who has kindly drawn my 
attention to the conclusion of his papei, read on the previous 
day, “On Protection in Voung Communities,” in which he states 
the difllcuUiei he has encountered in many departments of his 
rchcorchc!! because of the difrercnt nieth^s of classification 
adopted in otherwise excellent statistical records, and insisb that 
“uniformity in the method of regEtering statistical facts is of 
the utmost importance to comparative investigations,” so that 

” AbincK of A piper read boforc S’ection F of tha Brituh AsMCMtlQn, 
lUc, by P Goddei, Ck S E 
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"it would be of great iinportBJice if jnich unifomuty could be 
ificured in the future." 

A surrey of the «UtiEUcal ncordu of various counbries, 
whelhcr under the Rame or different political rule, rUour the 
most extreme discord, while a detailed examination of the 
Rchemcs uhich have been os yet proposed by stabstiaans resulu 
in their rejection as unMCientmc — the very latest of such schemes 
being cunously analogous to the very earhc'tt of classihcatory 
attempts m biology. A criticism of the innnmcrable definitions 
of statistics, borne of which claim statistics as a science, others 
as a method, others as both or neidier, leads to the acceptance 
of the view recently sustained by Hooper (J.S.S 1881), that 
btatistics IS simply a nuantitative record of the observed facts or 
relations in any branen of science, — a deiiiiilion which may con- 
veniently be extended diagrammaticolly as follow s — 


Record of Facts ai Giviuf Time 

Qualitative 

Quantitative 


Nmnerical Linear 

Plane 

Solid 

Statements, 

Graphic 

1 Statistics. 

1 


By combining such successive recortL we oblain history, and 
statistics and history are thus seen to be, w itlun ceitaui limits, the 
common j)roperty of the sciences — all saT,e logic, where theie 
are no ideas of quantity, bein^ statistical, and all save logic, 
mathematics, physics, and chemistry, whe>'e conditions and pio- 
perties are cons tan tj being historical , the current notions of 
Rtatistids and history as distinct sciences, or as distinct scientific 
methods, being therefore entirely erroneous. 

The application of the aliove diagrammatic defimlmn of sta- 
tistics to nil the sciences clearly illii>lratcs the continual progress 
from qualitative to quantitative knowledge which guc^. on m each, 
and the increase of definUeii&ss which quantitative knowledge 
constantly tends to assume. Thus while the common name of 
a chemical compound, say suljihatc of non, cxpies^e^ only a 
qualitative relation, its ordinary chemical formula, FeS04, 
reaches the numerical state, and Us graphic and glyptic furmuIiU 
are respccti\ely the plane and boiid repi esciUations of the same 
relatiou of quantity So, too, the obtronomcr lioh hi^ star maps 
■nd orrery, the biologist his figures and diagr.am^, while (he 
sociologist so often requires similar aid that the French Govern- 
ment has recently established a Bureau de Statistique Graphicjuc. 
So by piling up successive graphical representations of statistical 
observations, a solid historical model might often be constructed 
A geologist, for instance, by piling map upon map of a given 
island at successive times (the margin being, of course, cut away) 
would thus constnict a solid model whicli would graphicilly 
exhibit the changes of increase and decrease, local and general, 
lihroughout the entire period. 

But what are the desiderata of a system of classifi cation 7 It 
must be natural, not artificial, — capaole of complete generali'.a- 
llon and Rpeciab^iafion, universBl in application, simple of 
understasding, and convenient m u«e. Immeasurably the 
highest example of such a classification is presented hy botany 
and zoology, and it is therefore the biologist^ not the logician 
or the mathematician, and still less the metaphysician or llic 
political economiit, whose training prepares him to undertake 
the itill vaster took of claasifying tne infinitely numeroub and 
varied phenomena of society. 

Talcmg an actual compendinm of misccUaiieous statistics, we 
have first then to aeporate out in order the actual statistics of the 
prelnmnary scloieeB, mathematical, physical, chemical, astro- 
nomical, geological, &c., and leave Ineae to their special culti- 
votan. bocul statutics bow alone remaliii and to claasify these 
mtunlly wc mad ascertain the fundamental scientific truths 
rupectiiig Boaety Just as the biologist is Bccn^omcd to classify 
man along with loiaiar orgamsma, a^ to traee the fundamental 
n— nibliiuLLs m stmetare and faBction which Us organisation 
presenls to theirs, no he most inqiiBe whoein human society 
fCMafaln the soaetias fanned by tl^ losrer uimils, the more so 
M no one dispnta that theae fall itnctly withm his pronnoe tne 
Hnxleyj "Aiiat. Invert." p. I) As the term indeed assumes, 
some general truths mu^t ^ common to loeielies of /brMMsap 


jf/i j, Castor, and //omo alike, and this must therefore underlie 
our classification of social fact^ 

First, then, a society obviously exists within certain lionti of 
space and time It consists of living organisms Again, Ihc^e 
modify surrounding nature, primarily by seizing port of its 
matter and energy. Again, they apply this matter and energy to 
the maintenance of their life , i.e. the support of their physio- 
logical functions Finally, these organisms are modified by their 
environment, 

Thc^e sociohgical axtams, as ivc may henceforth term them, 
at once enable to classify out the facts relating to cadi and 
every society as follows (A) those relatmg to the limit'i of time 
and space occupied by the society; (H) those relating to the 
matter and energy utilised by the society , (C) those relating to 
the organisms composing the society , (D) those relating to the 
application of the utilised matter and enerpr by the given 
society, (E) those relating to the results of the peceding con- 
ditions upon the organisms These considerations were 
developed in a series of tables exhibited as diagrams upon 
the wrall ; and an extremely condensed summary U) given on the 
ful lowing page 

The‘>e tables, which may he read cither separately, 111 hori' 
zontal, or inveitiLal senes (the left-hand vertical senes being 
viewed a- cnlrict un the creditor side of a balance sheet), were 
developed into detail, and ohuwn to be applicable to all bociclies 
alike, whether animal or human, civilised or savage, and to 
include Ihc facts (A) of political geogra^ihy , (B) of economic 
phyiiics, geology, botany, and zoolrjgy, of technology and the fine 
arts, transport and coiiimciLe, in short, of the economics of 
production , (C) of anthropology, together with the Kegistror- 
General's rejiorts and the cen«^u-i , ( 1 )) of distribution and con- 
sumption , (E) of a large boJy of observations made by physicians, 
biologist-, educUionists, and philanthropists dealing with the 
modifications of the organisms by their environment These 
tables, Ihcrc-forc, while endeasuuiing to classify all knoun sta- 
tistics, atlcmjYt nothing shert of an orgnnLsatiun of the social 
sciences into a more definite and coherent body of knowledge 
than they have formed herttofore. 

It was then show n that while the above outlined considerations 
are in entire harmony with the economic labours of the geo- 
grapher, the physicist, the biolo^tist, the anthropologist, and the 
dcmngiapher, {hty fiiinish grounds fora destructive crilicivm of the 
exi'^tent sy terns of polilicil economy, insofar as ihcBC pretend to 
intellLclual compleiencsi , (he bcil proof of this being their 
applicability to ulili e and reconcile the labours of each and all 
the contending schools, statistical and economical alike ^ 

T he application of tlie conceptions of physics and biology to 
the intciprctatiun of socnl facts was then alluded to, inLcrcfit 
on money being taken as an example This was shown to 
depend neither upon compensation for risk of loss, reward for 
abstinence, nor wages of ^upe^lntendence, a*; asserted by ecino- 
mihts (Fawcett, " Pol Econ ”), nor yet to be simply an abstrac- 
tion from the wealth of other members of the community as 
suppo^icfl by its opponents, but usually to arise, in modem 
tunes at least, from the appropriation of the matter and enerOT 
of nature, and generally speaking, from the exploitation of iJie 
sun. 

But the severest test which can be imagined is to apply the 
ideas of the present paper to the study and classification of all 
the olher papers rear! during the meeting of the section, hince ao 
preparation within such shoit limits of time has been possible 
The first, "On Societies of Commercial Geogrimhy,'’ relates to 
the study of territory (Tables A) , the second, " Com or Cattle," 
in the language of 1 able B, I , inquire* whether the exploitation 
of plants or animals be more profitable in the given society , 
the third, "Report of Committee on Teaching," &c., relates to 
the state and treatment of cerebral functions of certain organi-ons 
in the given society ; the fimi th, " On Agricultural Statistloi and 
Prospects," n at once clooFified with the second ; the fifih, " A 
General Banking Law," ftc., relates to thn co-ordination of 
oommo'ce (Table B, 11 ., Movenent), and so on. 

So, loo, with the anthropological papers : — the firrt, " Report 
on Caves and Kitchen-Middens," is a statement facts reip^- 
jng prechiclion, partition, and consumption in some ancient eom- 
muntty, while the next, "On the Statnre of the Inhabitants of 
Hnnguy," supplies facts to be clueified nnder Hungary, orgoa- 
isnu, structure. Nor are the other sections behind in famshiqg 

1 Tiu pracadinf prapoutioni ud Ubki on abridgad froni ika author'a 
mipar **On riic Olamnnllon of Statiada and hi Rasata^' C Proc Riw 
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papers c<.<(enlially economic * witness the numerous intcrestini; 
papers rend to Sections A and G, on the application'^ of electric 
energy, and, best of all, the [ircsidential aadrchses to those sec- 
tions, of- which both were devoted to economic physics, or rather, 
as the subject should be called, physical economics 

Finally, if the preceding axioms and the soundness of the 
above clasRihcation of social facts be not disprn\ed, it follows 
that three out of the four great reforms demnnclcd m Mr. 
Ingram's presidential address/ and repeated and enforced in Mr. 
Grant DurTs, are here introduced into the conduct of economic 
research, namely, ‘*(1) that the study of the economic pheno- 
mena of society ou^ht to be systematically combined uUh that 
of the other aspects of social existence , (2) that the exce sive 
tendency to abstraction and to unreal simplifications should be 
checked, (3) that the d priori deductive method should be 
changed for the historical , while the fourth, iliat economic laws 
■nd the practical prescriptions founded on these should be con- 
ceive(.l and expressed in a lesg absolute form,” would readily also 
lie excinplified if the limits of the jirescnt paper permitted refer- 
ence to generalisation and to practice Again, it is suflicient to 
quote Mr. Ingram’s concluding pro posaU to shuw’ that these have 
been subEtantially adopted The field of the section should be 
enlarged so as to comprehend the whole of snciohigy, " wnce 
the economic facts of society . . cannot be •■cicntifically ctiii- 
sidered apart, and there is no reason why the lesearches of Sir 
Henry Maine or Mr, Spencer should not be as much at home 
here a*! those of Mr Fawcett nr Prof, Price Many of the 
subjects, too, at present indudccl in the arlihcial asset iildagt of 
heterogeneous inquiries known by the name of anthropology 
really connect themselves w ilh the laws of shli.iI devtlupmcnl, 
and iF our section bore the title of the sociological, the studies of 
Mr. Tylor and Sir John Lubbock would find in it tbeir most 
appropriate place, I prefer the name sociology to that of social 
science,” * 


THE PROPER PROPORTIONS OF RhSISTANCE 
IN THE WORKING COILS, THE ELECTRO^ 
MAGNETS, AND THE EXTERNAL CIRCUITS 
OF DYNAMOS^ 


"P OR the electro-magnet , 

Let A be the length of the wire, 

R ,, bulk of the w'hole space occupied by wire and 
insulation, 

n ,, ratio of this whole space to the bulk of the 

copper alone (that is, let - B the bulk of the 

n 

copper), 

j 4 ,, the sectional area of wire and insulator, 

R ,, the resistance of the wire, 

For the working coil, let the corresponding quantities be L’, B\ 
n\ R* Lastly, let s he the specific resistance of the copper. 
We have- 


B = AL 

Hence, ^ ^ . . (i) 

and aimilerly. A' = s . . . (2) 

where K and K* denote constants. 

Now, let € be the current through the magnet coil, and that 
through the working coil, and let v be the velocity of any chosen 
point of the working coil, Denoting by p the average electro- 
motive force between the two ends of the working coil, we have — 


Jk T ^ ^ 


(3) 


where / is a quantity depending on the forms, magnitudes, and 
reUlive positions of B and E, and on the magnetic snscepti bilily 
of iron , diminiithing as the susceptibility mminisbes with in- 
avased strength of current, or w ilh any change of R and K 
which gives increase of mognetfiiDg force. 

In the single-circuit dynamo (that ii, the ordinary dynamo) Y 
is equal to r, but not so in the shunt-dynamo. In each, the 


■ Ob iht Fnieni Foiition ROd Proipecti of Folldcal EcoDomy " (BrilUfa 
Aiaociailon, Dublin 1I7B) 

■ Quotid by Mr. Ormi Duff, Pmidanlial Addrw to Section F, iBBi ^ 

I Paper ■! the Bridih Anodeiion, York, 1II1, by Sir WiUuBi 
Thomsen, F.R.S 


whole electric activity 

«ri hy (3)— 


or, by (l) and (2)— 


(that is, the rate 


IJ(RK)cc*v 

KK 


of doing work) is 

. . . ( 4 ) 

. . ( 5 ) 


Of thH whole work, ihc proportions which go to waste in heating 
the colU and to work in the external circuit arc — 


Rc^ R . waste (6) 

- (r c» + O useful work (7) 

JC JC 


Dy making v sufficiently great, the ratio of (6) to (?) (waste to 
useful wo^) may be made as small os we please. Our question 
m, how ought R and to be proportioned to make the ratio of 
waste to work a minimum, with any given speed? or, which 
comes to the same thing, to make the speed required for a given 
ratio of work to waste a minimum ? To answ^er it, let r be the 
ratio of the whole work to the waste. We have, by (5) and (6) — 


Is/{RR)^y V 
Ri^ + R'y^ KK* 


( 8 ) 


(9) 


For the single-circuii dynamo we have c = and (8) becomes — 
^ _ f^(R R) V 
A' + A'^ KX^ 

J A'A " 

where i’ - A’ + A” . 




( 10 ) 

('>1 


Suppose now JT to be given, and suppose for a moment I to 
be constant. The i>robleni of making r a maximum wlh v 
given. Of V minimum w ith r given, requires simply that R 
(J - A’) be a maximum , which it is when ^ = 1 A, that is, when 
the resistances in the working coil and the clcclro-magnct are 
equal But in realiiy / is not constant , it diminishes with 
increase of the magnetising force As it generally depends 
chiefly oil llio soft iron of the electro-magnet, and comparatively 
but little on the soft iion of the moving armature, or on irun 
magnetised by the current through the moving coils, it w ill gene- 
rally be the case thit / w'lll, rfBe* is panbus, be diminished by 
increasing R and diminishing R Hence the maximum of rjv is 
''hown by (10) lo require A" to be somewhat greater Ilian * 
how much greater ae cannot find from the formula, without 
knowing the law of the variation of /. 

Experience and natural selection stem to have led in most of 
the ordinary dynamo^, as now made, to the resistance in the 
electro-magnet being somewhat less than the resistance in the 
working coil, which is in accordance with the preceding theory. 

Whether the useful work of the dynamo be light giving, or 
power, or heating, or electro metallurgy, we may, tor/implicity, 
reckon it m any possible case by referring to the 'convenient 
standard case of a cnrreiit through a conductor of given resistance 
E connecting the working tcrminnla of the dynamo. This con- 
ductor, m accordance with general usage, 1 call the ** external 
circuit,” which is an abbreviation for the part of the whole 
circuit which is external to the dynamo. In the case of the 
single-circuit dynamo the current m the external circle is equal to 
that through the working coil and eleclro-mognet, or c of our 
notation Hence, by Ohm's law — 


c 


P 

E + R -k- R ■ 


or, by (3), (i), and 


Hence either 
or 


XX' (£ + R-\- R) 

c=0 . 

,XX'{E + R-^R) 
s/(RR^v 


The case of r = O is that m which 


^,^XX'(E-^R + R* 
Iu»J(RR) 


(la) 


(13) 

(14) 

(15) 

(16) 


where J, denotes the value of / for r = 0. To undentand it, 
remember we are supposing no residual magnetism. For any 
speed subject to (i6), the dynamo produces no current. When 
this limit is exceeded the electric equilibnum in the circuit 
becomci unstable , an infinitCMmal current started In either 
direction rises rapidly in strength, till it Is limited by equating 
(15), tbrongh the dimiontion of I, which it prodneesn ThniTp 
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regarding / bi a function of c, wc have m (15) the er^uation 
mathematicully expressing (he strength of ihc current maintained 
by the dynamo when its regular action is reached U^ng (15) 
m (10) wc find — 

> = . . . . (» 7 ) 

which MC all knew forty years ago from Joule. 

In the shunt dynamo the viholc current, r', of the working coil 
branches into two streams, t through the elcciro-raagnct, and 
- c through ihe external ciicuit, mIJosc strengths are invcr‘*ely 
BB the resistances of ihoir channels. Still calling the resistance 
of the external circuit v e therefore have — 

= (f' - c)£, which gives c = 

/i + ^ 

Hence, by Joule's original law, the expciidUuies of work per 
unit of time in the three channels arc respectively 

N' . . . vortingcnil | 

e!cclr„.nmB„ct ! 

•£ ^ ^ e'* , exlcriiM cii cuit | 

Hence, dcnuting as above by r the ratio of the whole work to 
the work developed lu the external cncuit, wc ha\c — 

5 .- 4 -.)’ 

u hence A’sr = + X(R + E) ] 

jpg, ? Ui) 

= + (A* + A*')^ + A' (2A- + a-) 

£ 

Suppose now A* and A" gnen, and /i to 1 c finind , to make r 
a miniinuni The solntKjn is — 


- ''V+-A" 


and this makes 


-‘-A' 


Put now 


(22) and (23) become 

£ = . . ( 3 s) 

I + <f 

and r = I + 2 (i + f)] + 2 f . . (26) 

For good economy r must be but little greater tlinn unity , 
hence § must be very small, and therefore afftojcimafefy 

and r = l + 2 VeJ ’ ' ' 

For example, suppose the resistance of the electro -magnet to 
be 400 times the resistance of the working coil — that 1*1^ = 4OC — 
And we have, approximately, 

E - 2oA?', and r = I + iV- 

That IS to sa^, the resistance m the external circuit is twenty 
times the resutance of the working coil, and the useful work in 
the external circuit Is approximately of that lost in heating 
the wire in the dynamo. 


FUNCTIONAL METAMORPHOSIS OF 
MUSCLES I 

'T'HERE IB no Byatem in the animal body to which the axiom 
of Guerin, viz., that " function makes the organ,*’ applies 
with greater Force than to the muscular system. Every Btudent 
of compontive myolon knows that accomtngto the use required 
of a muscle we have Ateratiora in its volume and connectloni, 
or indeed its total disappearance, should its further services In the 
animal economy be disposed with. These are the factors which 
render muscular homolo^ea in man^ nbes so difficult Co deter- 
mine. There b one diange, however, which Is muoh more 
common than is generally bcUeved* viz,, the tranafonnation of d 
muscle into fibrous tla<iuei or, in other words, its repLiceiiient by 
a ligamentous structure posseuing ailachmenta similar to those 

^ AbtlTKtof paper nmd st tht York iTMtlnf of iha Dmuh Aaodatioa, 
by T) J. Cunnlitfluin, M.D , F.R S E , flenlar DvAOBStrator ef InaftOBy. 
UoIjMlty of Ed&burgh. 


of Its muscular ancestor It might almost be laid down as a law 
that whenever a muscle cea es to be of use fur conlraciile pur- 

f loses, and uhen, from its attachments, it might be of service as a 
igameiit, that it gradually in course of time bccouies Iransfortncd 
into fibioUb Li-^'^ue, and is handed down to ] usteriiy in this ci ndi- 
iion Indeed should it merely be n case of comparalive value, 
and .should the balance of utility he in favour of a ligament, then 
also will this metamorphosis m all probability take place. Of ail 
adaptations in the muscular •^ystem thin is perhaps the most 
beautiful, and instances of it aie by no means rare. Thu<i, m 
the feet of the armadillo, orycteropu", pig, walrus, and several 
other animals, certain of the intrinsic pedal muscles have become 
fibrous bands, indubitably retained fur some definite puipo&e, 
although their obvious function is often olibcure. The most 
striking examples of this, however, are to be found in the feet of 
the horse, ox, t-heep, camel, and their allie'^. In Ihe-e we are 
able not only to demonsliatc with the utmost preciMon the par- 
ticular muscles that have b'seome ligamentous, but also the pro- 
cess by which the change ha 5 been brought about, and the 
raifOftaU of (he Iran^fonnaiion, 

The susftnsory iigam^nt of ihtjtilock m the horse is an ex- 
ceedingly powerful structure, which lies in the -^ole of ihe foot 
(1 e upon the posterior aspect of the metalar<>al bnne) under 
cover of the nexor tendons It play-i an important part m 
the mechanism of the limb Its altachmenis are ^uch that it 
prevents over extension at the fetlock or me tatar^ a- phalangeal 
joint, a: d its value in this respect is evidenced by the fact that 
when it IS luplund the horse becomes whal is termed by vete- 
rinary surgeons "liroken dovu ” In this condition the fetlock 
joint sinks downwards towards Ihe ground, uhilat Lfae hoof is 
lilted forwards and upwards. 

This ligament is admitted on all hands to be derived from the 
intnnsic pedal muscles by a transfoimation of the mmcular 
elements into fibrous (is •>ue , indeed it bears its history written 
upon Its face Almi st invariably a nanou ^ticak of striated 
uiiiscujar fibres can be detected upon its superficial surface uhich 
points to Us uiusLular oiigin. Upon its deep surface fieshy fibres 
in greater abundance are obseived, but ite^c are very pale, 
owing to a Hrge adinixiure of fatty lis uc 

The question now comes to be -Which of the lulriusic pedal 
mmclcs have entered into the form a I ion of this ligament? In 
making this inquiry uc have to keep two points in vieu (i) 
that in the horbe the middle or third digit is alone fully developed ; 
and (2) that m a typical pentadaclylnus foot this digit is supplied 
by three intrinsic muscles, viz : a tw o.hcadcd flexor bievis, 'ind two 
abductors or dorsnl intero&sci (the second and thud) insirled one 
upon either side of the digit, ]t is reasonable to conclude, 
therefore, that the suspensory ligament of the fetlock is denved 
from one or more of these muscles. But independent lemnants 
of ihe two dor^-al interossei are present, in addition to the liga- 
ment, which clearly provcb ihtfffAor 6 rez'U metfu to be the source 
of this 'Structure. 

The doFbal mterossci in the foot of the horac are of peculiar 
interest. They are so miuule that they can rxercisc little or no 
influence upon the movements of the pe= Tlicy are simply to 
be regarded as vcstigca of former greBtne*>s, and as pointing to 
retrograde development. They undoubtedly constitute a link 
in the boft parts between our modem monndactylous horse and 
Its Ihrec-locd ancestor They lead us back to a tune when 111 
the foot of this animal there were two distinct interosseous 
spaces, each filled by a well-marked interosseous muscle. 

Still stronger evidence that the suspensory ligament originates 
solely from Nie flexor brevis of the middle digit is obtained by 
making thm transverse sections through its substance. We then 
observe that the sparse rtmains of muscular tissue arc not con- 
fined to the surface of the structure, but iienetrate into it*; midst. 
When the specimen is held against a dark ground, two crescenlic 
opaque outlines are noticed lying side by side in its substance. 
These undoubtedly represent tracings of the two JicadB of the 
flexor brevis, out of which the ligament is developed On sub- 
jecting the outlines to microscopic examination, we find that they 
are mainly composed of muscular fibres, but every here and 
there the continuity of this tissue is broken by fatty tissue, m 
which are observed tronsverkcly -divided nerves and blood-vessels. 

In the ox, ‘-heep, and camel the suspensory ligament performs 
the same office aa in the horse. The presence, however, of two 
digits (the middle and annular) complicates somewhat its infcrjol- 
attachments, 1 1 order that it may operate so as to prevent over- 
cxteni^lDii at both inetatBrE>phalangeal joints. In each of theie 
animoli the itmdure ia undoubtedly Formed by the two beadu of 
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two muBclu, ¥iz , the JUxor hrevis annularu and the flexor brevis 
ffudti, Tran<>rcrse sections of the ligament render thih very 
evident. 

In the mspensory hgament of the oa a considerable amount 
of muscular tissue 1*1 found upon both surfaces, and the trans- 
verse sections show that this penetrates into its substance in the 
form of four circular outlines which he side by side The fleshy 
fibres are more abundant than in the case of the horse, but still 
a considerable amount of fatty tissue enters into the construction 
of the outlines, and in this are placed nerves and blood-vessels. 
TTiese four ontlines are the remains of the four fleshy bellies of 
the two flexores breves which amalgamate and transform so as 
to constitute the ligament. 

In the sheep not a trace of muscular tissue is to be found, 
either on the surface or in the interior of the ligament The 
four circular outlines arc seen on transverse sccliou, however, 
but they are entirely formed of fatty tissue What is of peculiar 
interest in this case is that in this fat the nerves and blood- 
vessels are still present. 

The camel which the author had an opportunity of examining 
was B very young specimen, and its foot had been prepared by a 
hne gelatine and carmine injection This in some measure 
obscured the intimate Btruclurc of the suspensory ligament Not 
a trace of muscular tissue or fatty tissue could be delected either 
nn Its surface or in its substance So complete u as its transfor- 
mation that not a single cine to its origin could be discovered 
It is quite possible however that in a fresh unmjected specimen 
traces might be detected 

The suspensory ligament in these animals has undoubtedly 
been called into exir^lencc by the need fur such a striicLure in the 
foot, and by tlie comparatively small value of the intrinsic 
muscles from which it is developed. The intrinsic muscles of 
the hand and foot have as their function the production of the 
more rapid and precise movements of the digits In the animals 
w hich p isscbs a ‘•uspensory ligament ^uch a function is of no 
importance, w hcreas a pow erf uT brace to provide against over- 
extension at the metatarso- phalangeal joints is nn absolute 
essential 

But the study of the suspensory ligament of the fetlock 
"Uggchts other interesting points l The process of transforma- 
tinn of mu’^clc tn ligament ^pears to be eflected by a fatty de- 
generation of the muscnlar fibres with a coincident multiplication 
(if the connective tissue elements. Here, therefore, is what is 
usually regarded a patholomcal change assisting n morphnlogicnl 
process 2 The nerves of supply to the mu cles are apparently 
unaflected by the change. In the sheep, in which there is not n 
trace nf muscular tissue, they are seen in the subst.ince of the 
ligament of n sire relatively as great as in the ox or horxe 
3 The presence of muscular li'isue, where from its small amount 
It cannot pw^sihly exercise any appreciable function, is peculiar 
To account for its contiiiuius existence we mu 4 of course sup- 
pose that It remains in a state of tonic contraction. The con- 
tinuance of nerves in the ligament will enable it to maintam this 
condition 


SOC/ET/ES AND ACADEMIES 

Paris 

Academy of Sclencea, September 12 — M. Wmt* in the 
chair — The following papers were read: — Remarks on a memoir 
of MM Loewy and Pengaud on flexure of telescopes, by M. 
Villarceau —On the comparative qualities of water of the Isire 
and of the Durance, as regards irrigation and pnvision of soil, 
by M. de Gaspann He compared the c institution of the liquids 
at pjints where all the affluents were united, and at diflerent 
epochs The two riven arc closely alike as to the quality of the 
slime they deposit, that of the Isire being only a little more 
argillaceous (which slijhtly favours tbe state of suspensjon). 
Now the Durance is largely utilised for irrigation, and enriches 
the departmenb of Bonches-du-Rhflnc and Vaucluse especially 
with fertile soil , and it is Ruggested that a like benefit should be 
derived from tbe Wre, in laire and Drdme —On a new mode of 
exploitation of mines of sulphur, by MM, de la Tour du Breuil. 
They apply the principle of raising the bmhng point of water by 
means of a dissolved salt Chloride of oaiaum m bo used ; the 
bath containing 66 per cent of It The apparatus ounsiata ef 
two rectangular vessels coupled and inchnea. When the operA* 
tion is terminated in one, the boihng liquid u direct^ into the 
other, which is previously filled with ore. While liquation is 
gQing on (which takes about two hours) the first vessel U emptied 
and re charged. One furnace Buffices. The sulphur produced 


is v^ cheap (about five francs a ton) and pure Funon u 
possible all tbe year, as no Bulphuroui is pi^aced ; and the 
extraction is very complete. — TTie Secretary called attention Id 
the subscription opened for a statue to Lakanal at Foix (An^ge). 
— On radiopbony produced by lampblack, by M, Mercadier. 
Not Only is lampblock the best thermopbonic agent at 
present, but it is susceptible, like selenium, or pUying the rSie 
of the electric photophone, Instead of scleniaing one of the 
faces of his metallic double-spiral receivers, M. Mercadier 
covers it with lampblack, and they give good eflecU with 
iiilennittent solar, elec trie- light, and even gas, radiaticms 
When exposed in dork to a copper plate gradually heated 
with an oxyhydrogen blowpipe, no sound is heard in the 
telephone till the plate is raised to a dull red; then it gra- 
dually increases in intensity, llie author is disposed to con- 
sider the phenomenon phoiophanxc rather than aitiHophonK, 
The resistance of these receivers diminishes as the temperature 
rises (from 2" 01 V to 50“ J, and the variation (very small) i> re- 
presented nearly by a straight line — Explanation of a contrast 
in double circular refraction, by M Croullebuis, — On the mag- 
netic metalls, by M. Gaifle He experimented with niikel a id 
cobalt, obtained clectro-cheniically and variously treated before 
magnetising , some bor^ being kept hard, others annealed, and 
other'^ .'innealed and forged. The figures show what a compara- 
tively great coercitivc force these metals (and especially cobalt), 
ni.iy acquire in a pure state, ivhde pure iron, obtained by I he 
same means, gives inappreci.ahle deflections m the magnetometer 
The annealed and forged samples jiroduccd the greatest effects 
(the annealed coming next) The weak coercitive force of the 
metals on is'^mtig from the galvanoplastic bath, is attriliutcd to 
the piesence of hydrogen in combination Huh them. — On metal- 
dchyde, by MM Hcnriot and Oeconomoides — On the rotatory 
I power of albuminoid substances of blood-serum, and their deter- 
mination by cii cum polarisation, by M. Fredencq — On perman- 
ganate of poia'.h employed os antidote to the poison of --cr- 
pents, hy M de Lncerdi. A solution of snake poison having 
been inji cled subcutaneously under the thigh of a dog, and a 
1 per cent solu ion of jicrmanganatc of potash a few minutes 
after, the latter prevented all local lesion (ab^ccsq, &c ) ; there 
was merely a \ciy slight spelling. In other cases of inieclion 
into the veins the permanganate pro\cd a powerful antidote — 
M Maumene communicated accounts of a new apparaLii<« for 
fractional distillation, and of one for measuring llic alcoholic 
iichness of mixtures nf alcohol and water. 
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AUSTRALIAN ABORIGINES 

Australian Aborigines the Languages and Customs of 
several Tribes of Aborigines in the Western District 
of Victoria^ Australia. By James Dawson. (Mel- 
bourne ; Robertson ; London Macmillan and Co., 

i88i.) 

M r. DAWSON, a seltler of old standing in the dis- 
trict west of Melbourne, and his daughter, Mrs. 
Taylor, who has been familiar from childhood with 
several native dialects, have in yeajs of careful inquiry 
collected the present volume of information as to the lan- 
guages and life of the group of tribes living inland from 
the coast between Portland Bay and Cape Otway, These 
tnbes form part of the native population described in the 
" Aborigines of Victoria/* compiled by Mr. Brough Smyth 
for the Victorian Government , but able and extensiire 
as that work is, the anthropologist sees on comparing it 
with the present volume how far he must still be from 
thoroughly understanding the native institutions, when a 
minute study of one district can bring out so many new 
and difficult points as are to be found here. Take the 
native marriage laws as set down by Mr Dawson, The 
tribes are split up into totem-classes named after animals, 
both sons and daughters belonging to the mother’s class, 
and not being allowed to marry within it, thus a Fchcan 
youth may not marry a Pelican girl, or a Boa youth a Boa 
girl, but Pelican may marry Boa So far, this is like the 
exogamous rules found in various other parts of the 
country; but here it is further stated that though the 
class follows the mother’s side, the tribe itself follows 
the father’s side, and the natives are not allowed 
to marry into their own tribe either, nor may a man 
marry into his mother’s or’ grandmother’s tribe, nor into 
an adjoining tribe, nor into one that speaks his own 
dialect. This remarkable set of restrictions, which does 
not seem to correspond exactly with those of any other 
district in the wdrld, is considered by the tnbes who live 
under it as intended to prevent marriage between those of 
''one flesh/* and indeed it bars km-marriage m both the 
male and female line in a more thorough way than the 
known laws of any other Australian tribes No mamage or 
betrothal is permitted without the approval of the chiefs of 
each party, who first ascertain that no " illegal relation, 
ship exists. Any symptoms of courtship between Chose of I 
"one flesh*’ are put down by rough handling of the cul- 
and parents are apt to save their children from 
breaking the law by betrothing them in proper quarters 
as loon as they can walk. What can have been the mo- 
tive which led the ancestors of these savages to carry their 
prohibited degraes to an extent which our physiciani would 
consider practically absurd ? Mr. Dawson speaks of these 
laws as admirable, and plainly thinks them founded on prac- 
tical reasons against marrying-in, for he says that srheie {he 
prohibitions have been disregarded under European Influ- 
ence, the aborigines attribute to this disregard tbe greater 
wcaknesi and unhealthiness of their children, ai^d the ip- 
mase of insanity, This, however, may have got Into the 
lihtiveiniad from hints by the white doctors^ and the whde 
VoL. »iv.— KO, 6aj 


subject of these mamage-prohibitions is as yet an unsolved 
problem This is better seen when one does not look at 
one particular point, but at the system as a whole^ with 
its network of ceremonial xegulations Among these, the 
custom of avoiding the mother-io-law is of course de- 
scribed by Mr. Dawson He gives the usual details how, 
when a girl is betrothed, her mother and aunts may not 
look at or speak to the man for the rest of his life, but if 
they meet bim they squat down by the wayside and cover 
up their heads, and when he and they are obliged to 
speak in one another's presence, they use a peculiar lingo 
which they call "turn-tongue.*' This queer dialect is not 
used for concealment, for everybody understands it, and 
some examples of it are here given which show that it 
has much in common with the ordinary language. Should 
the present notice meet the eye of Mr Dawson, it may be 
suggested that it would be worth while to find out whether 
the " tum-tongue ” is an old-fashioned dialect kept up 
for this ceremonial purpose For the rest of the mamage- 
customs we must refer to the book itself , biiL to give an 
idea of the state of formality into which life has come 
among these supposed free-and-easy savages, mention 
may be made of the duties of thebndesmaid and grooms- 
man. When the married pair have been taken to the new 
hut built for them, for the next two moons the grooms- 
man and the husband sleep on one side of the fire, the 
bridesmaid and the wife on the other, the new-marned 
couple not being allowed to speak to or look at one 
another The bnde is called a "not look-round/' and the 
pair in this embarrassing position are a standing joke to 
! the young people living near, who amuse themselves by 
peeping in and laughing at them. 

Among the interesting questions as to Australian arts 
and ideas which Mr. Dawson touches on, is whether they 
had any notion of boiling food. He confirms the general 
opinion that they bad not, and states that there is no 
word meaning to boil in their native dialects. But it does 
not always follow that what 15 true as to one group of 
tribes is true everywhere. Mr Brough Smyth gives an 
account of the fish-hooks of the aborigines in Victoria, 
but Mr. Dawson declares that in his district they were 
unknown, though the native fishermen have come so near 
angling as to use a rod and line with a bunch of worms 
for bait, with which they pull out the fish before he has 
time to disgorge. Looking over the grammatical part of 
the book, we find the list of numerals in the native 
dialects one of the most perfect examples of the way in 
which numerals have been developed from counting on 
the fingers. They say “one hand" for 5, “two hands’* 
for 10, and so on with hands and twenties up to lOO, 
But the unusual afid noticeable point is, that though 
getting so far, they have not worked out words for the 
intermediate numbers above lo, but fall back on the 
primitive gestures ; thus they have not words for 1 1 or 
12, but they say 10, and hold out one finger or two to 
make up the number. Mr. Dawson seldom quotes or 
criticises books, but when he gives the fact that there is a* 
native word for loo he adds a note that this is wholly at 
variance with the statement made by Mr. £. B. Tylor 
(" Primitive Culture," voL i. p. 220) as to some Australian 
tnbes having no numeral words even so Mgh as 5. To jve- 
venl tnisunder standing he should have pointed out that the 
next page of the woik in question nukes reference to other 
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AustCilltji tnbes Mported to luivc numeral words up to 
15 or 301 But the point meed it well worth atteotioe. 
The stetement is to tnbes in various districts having no 
distinct numeral words above three^ and only struggling on 
to four and dve by saying two-two,” ftc., rests on the 
authority of Europeans who have studied the native laa- 
gnago^ soaoeiiinet well enough to write graaimars of 
them. Ajo we to think that the natives generally bad 
words for large numbers, and yet the Europeans failed 
to discover them? Or, rather, is it not easy to suppose 
that some tribes raised themselves (possibly since con- 
tact with the white man) above this low level of arith' 
metic, making, out of their counting on the fingersi 
numeral words even as high as the words here given for 
100 ? It would be interesting if it could be shown 
etymologically that the terms here given for 20 and 100 
had originally a material nieaning, like the word for 5, 
which still means "hand." 

One of the greate.^t difficulties m studying savages is 
to know how far to trust or distrust their assurances that 
what they tell is really their own, and not picked up from 
foreigners. From this point of view it is worth while to 
look closely at the story of the lost Pleiad, which here 
appears among the native myths of the "black-fellows.’' 
The author's friends naturally doubted its genuineness^ 
but on further inquiry it was found to be widely known 
The tradition is that the Pleiades were a chiefess called 
Gneeanggar and her six attendants j Waa, the Crow (the 
star Canopus), fell in love with her, and finding that she 
and her women were going in search of white grubs, he 
turned himself into one, and bored into the trunk of a 
tree, where they were suie to find him. The women, one 
after another, poked their little wooden hooks into his 
hole, but he broke the points, till at last his love put in 
her beautiful bone hook, and he let her draw him out, 
whereupon he turned jnto a giant and ran away with 
her; since then only six Pleiads — the serving-women 
— have been left. Now between this story and our 
classical myths there is a difference. Ovid's version 
seems to carry its origin on its face, agreemg with the 
&.ct that only six of the stars in the cluster are bright 
and plain to common eyes, so the myth tells of a hidden 
or faint seventh. She is Merope hiding herself for shame 
at marrying a mortal, or Electra putting her hand before 
her eyes, not to see the nun of Troy. But in the 
Australian tale the vanished star, being t^ queen, ought 
of course to be the bni^htest , so that there is little sense 
in the story, unless Mr. Dawson is prepared to maintain 
that the Austialiaiis remember a time when there was a 
Pleiad brighter than the rest, which has now vanished. 
It would be easier, if more commonplace, to guess that 
the natives got the idea of a lost Pleiad from some 
Englishman who had heard the story at home, but missed 
the point of iL 

The anthropological work done by Mr. Dawson and 
Mrs. Taylor hardly needs praising. It is enough to point 
out how carefully, not relying on books, they have made 
their own inquiries on every subject, and recorded them as 
scientific material. It is to be hoped that Ihey will not 
cease thdr researches, for there must still be much 
valuable evidence to be gleaned in their district, if it is 
done without delay. 


OUR BOOK SHELF 

A Dictionary ^ Chemistry and Allied Sciences. By H. 

Watts, FR.S. Third Supplement Fart II. (London; 

Longmans, 1881.) 

We have no pnblicaiioii in English strictly corresponding 
to Liebig^ s Amialen or the Annales de Chemte et Physique^ 
and were it not for this now gigantic dictionary di che- 
mistry by Mr. Watts many, boQi advanced and elemectaiy 
students of our science, would find (heir labours con- 
siderably increased by the necessity of having to hunt up 
a great number of Facta and records of work done in 
foreign journals. The chemical record in this volume 
includes diKoveries made in 1880, and in addition a 
number of exhaustive articles by Professors Aimsiroig, 
on Isomerism ; G. C- Foster, on ’Dierma dynamics ; 
Schuster, on the Spectium; Thorpe, on Specific Volumes; 
and others This part commences with G, the first laige 
articles being Gallium and Gases, the latter being very 
complete and up to date A long section fs devoted to 
Heat, which, witn the article on Ttornodynamics, is very 
valuable. In the portion on Isomerism wc are very glad 
to notice a slight but still important definition, or mther 
restriction of the term isomeric. That is, bodies should 
only be classed as isomeric when their reactions indicate 
that they are of the same type of structure. This article 
IS of some length, and contains the mam points of the 
hypotheses brought forward by Van i'Hoff and Lc Bel 
and others. We thoroughly agree with the concluding 
paragraph of the article, and venture to add that probably 
when wc do know a little about the loss or gam in energy 
in the case of reacting molecules the terms saturated and 
unsaturated atoms wiU cease to be employed. The arbcle 
dovetails into the one on Light, and together they form an 
important fraction of the hook The greater part of the 
volume 15 of course taken up by "organic’* and physical 
chemistry, a considerable number of mineral substances 
being however described, the section on the metals allied 
to yttrium being very interesting. The references to the 
original papers attached to each article render the work even 
more valuable to those chcmikers and physikcra to whom 
a few languages is no difficulty. Although a dictionary, 
it IS very thick, and probably an index would facilitate 
the search after any particular descnption ; but the want 
IS a minor one. W. R. H. 


LETTERS TO THE EDITOR 

[The Editor deei not Mold ktmjdf responsible for opinions expressed 
by his lorrtspondents. Neither can he undertake to rtiurn^ 
er to correspond with the writers of rejected manuscripts. 
No notice u taken of anonymous communuattons 
[The Editor urgently requests correspondents £0 keep tketr letters 
as short as possible. The pressure on his space is so groat 
that it IS impossible otherwise to ensure the appearance even 
of communications containing interesting and nevet facts,] 

The Madeira Barth- elec trie Cloud again 

What a valuable paper, Mr. Editor, yon have published this 
week from Mr, J. B. IN. HennesRey, with its dm mm of the new 
set of sun-spots which broke out j^uddenly near me centre of the 
fun’s disk, Wwcen 4h. and 5h. p.m,, on July 25, os reconM 
by the photo-heliograph of the Indian TrigoDorucrlncal Survey, 
under hii able charge, at Dehra 

His enthusiasm at haring localised the appearance of the 
phenovenoB la tfane, m well os space, is noeiiceptionRble; nd 
hiB long experience ■■ an observer gives his opinion comaundiag 
weight, when he further holds forth on the rarity of Ruch an 
occurrence, on such a icole and so centrally situated on the sun’s 
dhk-^whence its probable vast importance for the physics of thtt 
e ar t h and the foundations of a new Fcienoeh AB iW is edak^ 
ably true and sumnstive for Ibe futme ; but Monwhile- 1 deslpt 
to cUun the first naits of the cose os the very thing I have beo 
expecting! ever since I left Madeira at midnight on July 29, 

And My dionid lhave been expeotlng such sn mnounccmint, 
do yon ask? ^ Well, do yon temcmbvr mtf letter to you froai 


Edward Sk Tylor 



Oif. 6, i88i] 


NATURE 


53t 


MAdtium on June v\ (Nature, vol. xxiv. p. 2ii. with a 
M qoence on p, 237) dei>cribiac the extraorditiaiT cloud that 
appeared there an time 26, alariiung all the innabitants, the 
typically "oldc'it " or whoai declared they had never seen such a 
cloud a^ that before 7 It vros, too. m very truth a mobt reaiarL- 
able affair ; and iiecmed to me only to admit of full cxpUnalion 
aa a peculiar case of the earth answciinf* by escape of its 
ibterior electricity to the bUn ; whercj according to my own d'lily 
solar diagrams, there had just occurred an out'jurbt of solar 
BpotJ very nearly over the ends of the solar radii that wem then 
pointing towards the earth. 

Weeks passed on without anything to interfere with, or under- 
value, that explanation , when lo I on July 26 (the Very same day, 
curiously enough, nf the next month) another cloud appeared 
over Madeira, of jusl the same peculiar phy^-ical character M 
that of June 26 " Why," were incUncd many visitors to ask, 

‘*15 this kind of clnid, m bpite of the asseverations of the 
' oldCbt' inhabitants, no very great rarity after all in this part of 
the wprld?" Tlicre had been ceilainly thus two ca>^es of it 
occurring with a very shjrt interval between them , but never- 
thelc:is, 1 wa*> inclined tu icspcct the as^ertic^ns of the grey beard , 
and sani, “Something unuiual mu^t again have happened m 
the Bun, bat as my observatory was di-mantled on July 23, and 
the compincnt parts of it packed up ready for shijiment on July 
25 and 26, 1 had not then any knowledge of what it mi^ht be 
Now, however, see Hdw perfectly Mi. Hennc ^cy's Indian s tlar 
phjtographs fulfil all that was required to make this second 
Madeira cloud phenomenon an exactly similar corsinicil case to 
that of its mensual predecessor j or to testify that an exti aordinary, 
unusual, mast su Idea outbreak of solar apots did take place over 
the very part of the 5uu’'i sui face turned tow'aids the earth laic 
on July 25, and within twenty-fjur hours afterwards the earth- 
clettric cloud made its appeal aiicc above Madeira, where it was 
lliUh noted in iny pocket journal : — 

“ Tuesday, July 26. — During this aflLmoon there was a great 
cloud -'Iructure formed to the wed, with all the charactenstiLS of 
smooth -nmuicd lenticular btrala under strata, and the topmast 
visible one breaking out into fringeiof cii ro-cumuli, that marked 
the still grander cloud of June 26." This one wa^i however" very 
fipieudid after sunset, and whe 1 the red tints thereof had faded 
from It they were rejilacel by the nchcil and purest browns of 
the burnt'Uinber variety, I have ever behel 1 in the sky The 
cloud was vertical over the lower s julbcrn si )pe , almost the 
southern sea-shore of Madeira; not mer the high peaks of the 
island, in bo far at once pointing to a difTerent origination from Dr, 
Muirhead's (of Caiiibuslang) cloud In Nature, vol. xxiv. p 237. 
Thakcluud was An affair plainly of the cold of a snow covert 
mountain- tup in Britain, and is ju t such an ordinary local pro- 
duction as any one can ace for a lai ge part of the year od the 
South African bdU round about Table Mountain and Table 
Bay — whenever the s mth east trade-wind blow., over that country 
For there, day after day, it produces very clum-y- shaped masses 
of vapour either on, or vertically over, the tops of the hills, 
accoraing tu their respective absolute elevations. But never 
once, during ten j ears, did I 6ca any approach in the arrange- 
ment of the constituent particles of those clouds to the neat, 
refined, peculiar shapes of what formed the m at conspicuouii 
chaiBcteriitic of the two successive Madeiran earth- electric clouds 
of June 26 and July 26, They bad each been preceded by as 
peculiar, a^i rare, a central outbui lt of solar activity, and probably 
required no less For their due manifestation, as well os the per- 
formance of their functions In oosmicsl electric radlatloni and 
eKchangei. PlAzzi SifYtH, 

Astronomer Royal for Scotland 

13, Royal Terrace, Edinburgh, September 30 


AmtricAB Cretaoeoua Flora 

I HAtE only just read Prof. Newberry’s clear iHd amdse 
ROconnt of the Amerraon dhntaeeous leriei (NatvrEi vel. mriv. 
p, 191) 1 regret that I em stUl unable to agree with hin tfe&t 

ne relative am of Amerloan Md EarapeaO Cntidedlhf bdds 
arr sadifactonly coiteiated. I Aoulif not ogafai vootve to tniiit 
iq il^ngly cm irhac bust seem to Dr, Niwbetty to- be btit tn 
(Mhtddaropliifctoi except that he rieedu to etpeciarep^, Md t 
have fuMcr aomt nwir toMenw to brftkg ninrtod. Of nfy 
dptotoils the one to whidt far tehto oioit eMplIeii wmut to fat 
that "no AmeriMnorBnrnpaah io-«eAed CKfaewmi' tal floit 
ctn be proved to far ii ola u our White Chilk^'’ It ii this 
etdament therefore which 1 mast nfastnltoto 


In Amenca the plant-beds of Vancouver’s Island contain many 
Angusperins, and arc said to be of the age of the Gault or Upper 
Greensand, and tbe Dakota group, which has yielded one hundred 
distinct snpecics of Angiospenus, 11 said to be older than our 
Chalk nt Colorado group ib qaid to represent not only our 
Grey and White Chalk, but the Ma^tricht beds Even the 
Laramie group or “ Lignite series " is placed m the Cretaceous 
(lystcm 1 have unfortunately not the books requisite to re- 
examine critically the American evidence, and must therefore 
confine myself to stating that which on this bide of the Atlantic 
tends to show the relative age of the American benes Lo be 
very cansidLrahly overe-.tiinate!d. I would propose, however, to 
Prof Newberry an exchange of the more abundant Crelaceous 
inollusca, in order that they may be compared together ; oBer 
which 1 might jioisiblv find myself able to vi^it some of the 
American sections This I .should the more like to do, os 1 
h,i[men to be acquainted both with the Cretaceous and Eocene 
moltusci, and with the floras, of England — the vciy evidence, 
in fact, upon which the resfiective nges of the series is to be 
decided 

In the fir^it place I am aide to assure Prof Ncw'bcrry most 
poMtively that on plant evidence the Laramie senea mu t be 
liiackcted, if anywhere, with our ^fiddle Euccnc Not only is 
the facie'i of the flora identical, but identical bpecies appear m 
bith continents in these sene'-. I cannot yet gi\c a li'-t, hut I 
w 'uld particularly point to siich highly characLenslic species 
LygOihum Kaulfmn^ Hcer (syn L neuropfcroidet^ Le^q ), and 
Anemia subtn'iacea (Saporla) (syn Gymnop amffia Haydenii^ 
Lesq ), which were identified by Lesqnereux himself after com- 
parison with actual specimens which I forwarded to him 
These are fully dcbcnbed 111 the PaLLonlographical Society’s 
publications which! hope Prof, Newberry will glance through. 
We have beyond all question, m tlie first stage of the great 
“ J.igniLe senes," a common line to work from, and the age of 
this line IS, a buredly, accoiding to the plants, that of our 
Middle Bagsh d ^Ciies Below our Middle Uagshot there is, m 
France an I England, a va-t senes of Eocene deposits containing 
many diitinct floras of mo^^t dissimilar types, and ab')Ut which, 
m many cases, scarcely anything is known. Even at (he base of 
these wp are very far from the age of our Chalk, wc have still 
an obscure sencb of local dep osits which to some extent bnrlge 
the gap betwxen our Secondary and Tertiary period^ Some of 
the most noted of these deposits 1 have recently visited 

The bighLst, 1 lielieve, of these so-called Cretaceou bed.s in 
Emope IS the coral deposit of Foxoc, Its solitary claim to be 
considered of Cretaceou >1 aje Ji A PUurotomai-ia ^ It has no 
Cephalopods except and Afuna zte^iap and not even 

the perbistent Inocemmus. Except Pleurotomaria, the mollu^ca 
are all more of Eocene than Crctaceoua type, Cvpfaas arc 
abundant, and there la a MfitrOt Tnton^ Vo/ffta, Turhtiulhi, a 
Koittllana, and Ampullaria^ &c 

In the underlying “ FaxcElnget’’ the Cretaceous element h rein- 
forced by BacuUtes and ScafliUes. In the Greensand of Bom- 
holme, Belemmtes and Inoceramus ore added , and fiimlly, 
in the Chalk of Moen, a smooth Ammonite^ one or more large 
HeiviUes^ and a variety of other Cretaceous types appear. We 
have thus a clear passaM downward into the Cretaceou ' series ; 
but even the age of the Moen’a Chalk is not quite dcfinUcly 
known, for the supposed BelemmiAla, which apparently fixed its 
loftc, ih m reality a Bdemnite. A few forms, however, seem 
to link It slightly with the Gracnaand of Aachen, whose age 1 
shall now consider. 

llie highest of the Aachenian aeries is Chalk with flints lit 
this mollusca are few ; favt this Is of Jess importance, since the 
Chalk rests upon Greensand, In which th^^ abjund The fossils 
Bit in much the same oondiiion as at Aockdown, and among 
them are about sixteen apparently Gault and Blackdown species. 
The greater port of the latter are however carried Up into ^r 
Grey Chalk, where Uiey cease simply, as for as we know, 'be- 
cauK the nicccedlng beds were not fitted to preserve tnm, 

< Hiese sheJJi are mfied with othen, about thirty species, of 
Tertiary aspect, including Fa/v/s, Mmx^ Turbo, Ansr, 

' Boriouia, BuUa, fSorriUUa, Corbuia, Tolling, (^iktrea. Lwina, 

I PoetuneulHs^ Ac , and OoL'aplla like presence of BJUmnUelh 
1 mueronata and B, guadraU, togellier with BueuUrts, ilwi point 
to its being at least younger than the Lower Chalk. BbIdw 
these ore the sands. wfOi DieotoJedoiUi The flora these cont^n, 
ifhile maiidy uullke thAt of tne Eocene, possesses nevtfffaele s 
4 ?^^ loavoa app eo f idBntfaal with Eooom fpnni, 
and ii of the faigheit Importincc in comptnng U» itonmiui 
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CftUcccmi «enefl. 1 need not refer to the MiUtncht beds, except 
to nodoe that ■ mixture of Tertiary and Cretaceous types of 
molluBca IS also apparent In them* One circumstance, however, 
Jeuens (he value of the evidence presented by the mollueca and 
the flora j we ore so little acquainted with either the Gastropods, 
the Dimyorla, or the plants of the White Chalk age, that it is 
possible these may have Inclined more to Tertiary types than 
those of the Grey Chalk would lesd us to suspect 

1 beheve that in the Amencan Cretaceous molluscous faunas 
there is precisely the same mingling of types described above, 
and if 10, they ohonld surely be bracketed logether, Tslhcr 
(htn with our Neocomion Gault, or even Grey Chalk, which 
present no snch mixture and contain few Tertiary types, ex- 
cept in unimportant groups, as Dentalium, Further, we must 
not overlook the oft-repeated negative arguments that we have 
no dicotyledonous plants of these ages in Europe, and that 
BaeultUSf &c., may have survived longer in America than in 
Enropei The whole iieries in America forms, far os 1 gather, a 
natural sequence, the sge of one port of which, the Laramie, 
can be fix ^ os Middle Ij^ccne, and I think, before correlating 
the remainder with the older Cretaceous beds of Europe, w'lth 
which neither their fauna nor flora agrees, the position occupi^ 
in the American senes by the older Eocene, and the transition beds 
which I have enumerated, should be ac; far as possible ascer- 
tained The matter is thus <.till, and must remain for the 
present, in an unsatisfactory <<tate , but the importance of re- 
moving all doubt as to the relative position of those American 
beds which have yielded such magnificent paleontological data, 
and of the more typical British strata, is so great that 1 hope 
Prof, Nea berry will not let the subject drop. 

J. S. Gardnxh 

OrndationB between Hermapbrodltiem and Qynodiaecism 

a Abortion of the stamens m some portion of the flower' 
occurs in different species of (he genus Dianthus. D. superbu^ 
has been shown to be gynodioecmus m my work on *' Alpcn- 
blnmen" (p. 302, Fig. 79), /). deitotdis^ the only species 

mwingnear Lmpstadt, has lately been examined by myselr, and 
has been found under certain circumstanceH to become gyno- 
monoecious and gynodicEcious, Of D, Carihunan<trtim among 
167 flowering stalks sent me froni Thuringia by my brother, 
Wilhelm Muller, there were two producing female flowers with 
greatly aborted stamens. deitoida near Lippstadt oRen 
interesting gradations from hermapbroditl^im to gynodineci^m. 
On the border of a meadow of some hundred stems examined by 
myself, all flowers, without exception, proved proterandrous, witn 
normal development of anthers and stiipnas. In the grass 'grown 
slope of a sandy hill (“die Weinberge"') likewise all stems pro- 
duce proterandrous flowers but on many stems the stamens, 
although emermng above the petals before the development of 
the styles and stigmas, bear diminished whitish anthers not 
opening at all, and containing only some shrivelled pollen grains. 
Lastly, m a barren sabulous locality (“ Scbutscnplatz") many of 
the stems produce female flowers, with stamens aborted in the 
same degree as shown in / 7 .JW/vr'^j(''A]pcnbiamen," Fig, 79 D), 
and not unfrcquently such female flowers and proterandrous 
hermaphrodite ones are found on the same stem, 

Lippstadt Hermann Muller 


Red Stan 

Bh. Doberck, who has paid particular attention to colour in 
hii observations of Doubles, has kindly sent me the following 
hat of red stars found by him in 1880. The first column gives 
the number, and the second and third the positions (for 1855) in 
the B.D. !— 


Not 

h 

m. 


Colour 

Dale in 
iBBo 

4’877 ■. 

• 5 

7 ■. 

4 59 

.. Red 

Tan. 30 

e 

• 3 

12 .. 

±64 

Glowing red , 

Kb. 8 

5'l79o " 

. 7 

40 .. 

5 46 

... Ruddy . 

.. 14 

M1775 - 

. 7 

13 ... 

30 42 

, . Pale M ... . 

.. 14 

38*1198 . 

, 6 

1 ... 

22 13 

... Pale red .. 

•• 

86*2250 .. 

. 11 

37 .. 

36 2 

. . Red 

March 8 

33'445« ■ 

.. 32 

6 ... 

33 53 

/ Red, hut very \ 
‘1 pale ... / 

Sept. |0 

80'Sj86 

. *3 

45 - 

20 51 

...Pale red... , 

. 1. W 

Dr. Dttfasreh dew uot ilw ihs uambw of Ihh sMr, but it i 

••ms 10 b«i 


WoUbly, is-wf- 


Dr. Doberck remirki that (be two stars on both sides of i| iVa- 
conii ore pale red ; and in Coma Bit, and south of it are several 
ruddy Etora, J, Birmingham 

Millhrook, Tiiom, September 18 


Bombay Rainfall and NIU Flooda 

In looking over data of the rainfall at Bombay and comparing 
them with (he ebb and flow of the Nile for the corresponding 
years from 1849 to 18S0 inclusive, 1 was ro struck with the 
similBrity, almost identity, of magnitudes, that 1 have been led 
to copy them out, and perhaps you may consider them worthy of 
publication in your most valuable journal. Within a tri fling 
traction the whole of the annual TnnifaU at Bombay happens in 
the months of June, July, August, and September. Very rarely 
a little Falls in May, perhaps a little more frequently, i^ome in 
October, but these suioil quantities but slightly augment the sum 
total They ore included in the four monma’ toiala in the follow 
ing table t — 


Year 

-is 

S'S 9 ►* 

till 

n 

III 

(U 

la 

H 

J 

•0 

W “ 1 

ii 

1849 

inches. 

74 5 

88 16 

118 88 

- 'on 

1*64 

feet. 

22*31 

95 '4 

1850 

36*5 

43 “ 

5 « >5 

- 'OOI 

1*64 

18-47 

698 

1851 

77'7 

101*3 

106 14 

- ' 0*3 

[■8 

23*13 

63 2 

185* 

49*59 

60 25 

75’46 

- *004 

259 

16-73 

537 

1853 

5 * 7 ' 

61*27 

69-65 

+ '005 

*9 

23 01 

38-5 

1854 

55*3 

74’43 

8979 

-*oos 

1 8 

22 Si 

21*0 

i8M 

*498 

28 13 

35 10 

+ ’o «5 1 

*•85 


7 7 

1856 

5*40 

6*93 

71*08 

- 003 

i ‘3 

22 81 

51 

illi: 

38 92 

6093 

79 -a 3 

- OOI 1 

1 43 

18 7 

22*9 

37 9 * 

4937 

61 9 

+ ■003 

■32 

1953 

56*2 

•859 

59 86 


81 84 

+ 003 

■«9 

1965 

90*3 

i8bo 

57691 

66 88 

7465 

-•003 

*08 1 

23 43 

94 8 

1861 

66-43 

ioa- 9 S 

106*08 

- 012 

1*8 

23 32 

777 

1862 

38 35 

620 

76 56 

- oz6 

r8 

1653 

61*0 

1863 

58 33 

71 8 

80-33 

-*017 

4 ’i 3 

21*78 

45*4 

1864 

39‘37 

5 ''39 

56 60 

+ ■023 

4*59 

14*43 

4 S '3 

1S65 

30 6 

69 61 

73 46 

+ *002 

3 ii 

i 8*47 

31 4 

1866 

6463 

88 5 

92*39 

+ ■013 

aS 4 

23*2 

147 

1867 

4493 

6206 

73 57 

+ ■015 

2 29 

19*3 

8*8 

[868 

47 83 

71 JB 

7«'43 

+ 027 

2*16 

17*1 

368 

1869 

58 49 

87 -a 

IIS 39 

-I- *005 


23*01 

786 

1870 

53 39 

64-48 

81 06 

- *012 

I 88 

22 '81 

131*8 

1871 

3037 

3933 

47; 

- *004 

2 '29 

21 98 

113'S 

1872 

60 S 9 

71-21 

6761 

- 014 

1*23 

227 

997 

1873 

3869 

75 61 

87 42 

+ ■002 


19*35 

67 7 

1874 

6754 

78-78 


+ ■001 

*93 

25 82 

43*1 

1873 

4 * 79 

58 70 

88*08 

*0 


21 8 

i 8'9 

1876 

40-87 

52 81 

S 8'93 

+ -007 

-1 88 

21 37 


1877 

5 * 99 

55 9 

7096 

+ ■037 

- 1 96 

168 


1878 

7373 

9563 

123*1 

- -OH 

- 72 

26 [8 


1879 

1880 

3695 

38 79 

66 22 
43 55 

73 ' 4 i 
71 23 



25 'o 3 

31*45 



The floods of the Nile are mainly caused by the heavy nini 
which descend upon the high tablelands of Ab^iuio, a range of 
mountains on the opposite side of the Indian Ocean to that of 
the Ghauts, but po^le] to them and under the same latitude!. 
The Inference to he drawn 11 obvious. The great south-west 
monsoon which sweeps over the Indian Ocean in the summer 
months produces a like cflect m both cases, inducing fertility and 
plenty, alike on the ploina of the Concon of India and the Uclta 
of £gy^. It may be mentioned that the lowest ebh of the Nile 
always nappcni la June, and the highest flood about the end of 
September and the bepnning of October. J have Included In 
the table a celtimn showing the variations of the mean baro- 
metrical pressure, and a o^umn mving WolFs observation of 
sun-spots, taken mm Nature, vcT. xxl pp. 477-^3.) 

MORGAN BlIULlT 


Port Said, September 8 
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THE INTERNATIONAL EXHIBITION AND 

CONGRESS OF ELECTRICITY AT PARIS » 

II. 

molt crowded place in the Exhibition is the 
^ Thidtre d$ I'Opira. Here from eight to eleven on 
three evenings in the week are to be seen four long queues 
waiting for their turn to enter one of the four rooms where 
the mystenous music is to be heard Round the walls of 
each room are hung telephones in pairii some twenty 
pairs in all, and the same number of persons are admitted. 
On putting the telephones to your ears you hear the music 
whl^ IS l^ing performed at the opera-house more than a 
mile distant Some of the singers seem to be on your 
right hand, others on your left, and it sonVetimes happens 
that a particular voice is quite piercing in its loudness 
There are in fact ten transmitters disposed along the 
front of the stage, near the footlights, and ten wires 
leading from them, two of which arej connected with 
the tdephoncs intended for your two ears Special 
precautions are taken to prevent the action of the 
transmitters from being disturbed by the tremors of 
the boards under the feet of the actors, the transmitters 
being supported on india rubber and loaded with lead 
The telephonic apparatus employed is that of the Ader 
system. 

The greatest novelty as regards principle is exhibited 
in Dolbear's telephone, in the United States department 
The receiver has no magnet, but has two parallel metallic 
plates near together, and electrically insulated from each 
other. One of them is connected with the line wire, and 
the other (in the specimen here exhibited) with the return 
wire These two wires are connected with the terminals 
of the secondary coil of a small Kuhmkorif at the sending 
station ; and the voice of the speaker produces vanations 
in the primary current, on the usual plan of varying the 
resistance in the circuit of a local battery by variations 
of pressure. The secondary circuit is not completed, 
inasmuch as the two plates do not touch ; but the oppo- 
site electricities which are transmitted to them attract 
each other on electrostatic principles, and the plates arc 
thus made to vibrate in unison with the voice of the 
speaker at the sending station. The instrument exhibited 
w very effective, and reproduces a whisper with greatly 
increased intensity. It u claimed that this invention 
does away with the disturbance experienced in other 
telephones from currents in neighbouring wires, inasmuch 
as such currents will not affect the attraction between the 
plates We should add that the instrument exhibited 
speaks fairly even when the plate next the ear is discon- 
nected from the wire intended for it, but of course less 
loudly than when the connection is made. This is yisi 
what one would expect from electrostatic attraction, 
the attraction of a charged for an uncharged body 
being leas than that between two bodies oppositely 
charged. 

we have had an opportunify of seeing the system 
adopted by Mr. Edison for the measurement of the 
quantity of electricity consumed in each house which 
receives a supply from one of bis mains A definite pro- 
portion (one thousandth part) of the whole current which 
goes through the house is shunted through a cell containing 
two copper plates in a solution of sulphate of coppw. The 
positive plate loses, and the negative plate gainsi an 
amount of copper exactly prraortioaal to the auantUy of 
electricity which passes. There are two suco cells In 
scries, one serving as a check hapon the other; and the 
whole arrangement is kept under lock and key, to be 
opened only by Mr. Edison's agents when they come 
round to bspect the meters. As the lamps supplied (of 
a given type) are almost precisely ahke in tnclrreiistatice, 

* Conbnued bom p. jii. 


and the current, when flowing, is always nearly the same; 
this arrangement gives a practically accurate measure of 
the illuminating power supplied, - 

Much interest has been excited by the exhibition of 
three inagneto-electnc machines constructed by Prof. 
Pacinotti of the University of Cagliari. One or these; 
constructed at Pisa in 1860, is the earliest example of the 
principle of the ring-shaped armature, since embodied id 
the machines of Gramme and BrusH It was originally 
constructed as an engine to be driven by a current from 
without ; but It was also used as a generator of electricity, 
and both these uses of it were described in a paper in the 
Nuovo Ctmento in 1864 The machine contains an iron 
nn^ like an anchor ring, round successive portions of 
which are wound coils of insulated copper wire in de- 
pressions cut in the rmg to receive them. The inter- 
vening portions of the ring are thus (as in the Brush 
machine) enabled to come very nearly into contact with 
the surrounding fixed magnets. These consist of two half 
rings which arc the pole pieces of two straight electro- 
magnets The coils above mentioned are connected in a 
scries, and their junctions are in connection with the 
several segments of a commutator, as m the Gramme 
machine 

The second machine was constructed in 1873, aud de- 
scribed in the Nuovo Cimento in 1874 It is a generator 
of electricity, of the kind now known as tne shunt 
dynamo, that is to say, the current generated is divided 
m parallel circuit between the fixed electro-magnet and 
the external resistance. This is done by means of two 
pairs of brushes making contact with diffelent sections 
of the revolving commutator. The ring is replaced by a 
flat cylinder, across which the successive coils are wound 
111 depressions made for the purpose, the directions of 
winding being the same as in Siemens’ continuous cur- 
rent machine, which was invented about the same time. 
The connections of the successive coils with one another 
and with the segments of the commutator are the same 
as in the first machine 

The third machine, which was constructed in 1878 on 
a model dating from 1875, is of a type of which, so far as 
we know, it is the only example. The idea of it is taken 
from the well-known experiment (Arago's rotations) in 
which a revolving horizontal copper disk causes a luge 
magnetised needle balanced above it to revolve in the 
same direction. The explanation of the effect was 
first given by Faradav. It depends on the action 
of a current generated in the copper disk by its 
motion in the magnetic field due to the needle. The 
strongest current flows along that diameter which is 
parallel to the needle, and the current is completed 
through the circumferential portions of the disk. Pacinotti 
virtually cuts away all except the diametral portion and 
one of the two circumferential portions , in other words, 
he takes a wire and bends it into the shape of the letter 

[). This is one convolution of his revolving coil; the 

next is like the same Q tilted a little ; the next is tilted a 

little more, and so on; 50 that some of the convolutions 
have the positions — 

D cs Q a t=i a D 

the straight part of the wire passing through or nearly 
through me axis of the coil, and the curved part being in 
the circumference. There is no room for a core in the 
ordinary sense, as the wires occupy nearly the whole 
interior space , but pieces of iron are so disposed partly 
within and partly without the coil as to serve the puipose 
of a core, by increasing the induction of the fixed 
magnets. 

{To be continued ) 
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{LtVSTRA TIONS OF NEW OR RARE ANIMALS 
IN THE ZOOLOGICAL SOCIETT^S LIVING 
COLLECTION^ 

IV. 

8. ^HE WhU^mstd Saki {FUhecia The 

peculiar American mo^yi vhich belong to the 
cloiely-ailied genera Pitht^ia aad Brackyurus of natura- 
lists, and are gencta}}y known aa '* 5 akia”-^a name 
probably derived from some Indian term— are restricted 
to the forests of Guiana and Amazonia, and seem to have 
in the case of each species a very restricted geographical 
area of distribution, one of these monkeys not intniding 
within the limits ^ another. As regards the genus 
Btac^jfumSf which is little more than Pithicxa with a 
shortesod tail, Mr. W. A.LForbei has lately shown this to 



Fig a-llMWluK.D0Md3kkl. 


be the case^ in an article published in the Zoological 
Society's I^o€e€dingsI wherein, after describing the 
anatomy of Bra^y^ms he has given a 

map to illustrate the distribution of this and the two 
allied species of Brachyurui^ Each of them is limited 
to a peculiar district of Amazonia, one {fi, mHano- 
ciphmmi) to the forests of Che Rio Negro^ a second ( 4 , 
caltmi) to tlKue lying between the Putumayo and the 
fapnid, on thg north bank of the Amazons, and the third 
(A nibieurnhs) to the district contained between the 
Wiajn stream and the Rio Ica. 

In like manner the few parttculays which have yet 
been recorded as to the exact localities of the Pithtcim 

^ p. 4St, 

" Oa iSfl iMinil Ouncun uid AmioBiTor ilw iUd Oiuku) H raliiy 
ni^kimAU^J wlia nmrki on Um olher m u bUi i»f dial Oonin. 
By W, A. B.A , F L.S., Ftllow of St| Jnbn'i Callcgn, CMftbddio, ' 

P^ O X to ihi SodrCy'*-^* B 5., iBSo, p. So?. f 


seem to tend to similar conclusions. Althoi^h we must 
' suppose them, in obedience to the laws of descent, to 
have originated in coounon ancestors, they now occupy 
restnetM areas cut off from one another, and in some 
cases rather widely separated. Why, in chis-as in similar 
cases, the form should have ceased to exist m the iLter^ 
mediate districts, is a subject on which it is at present 
difficult even to offer a conjecture 
The Pithecta are easily divisible into two sections-* 
one embracing the curly-haited species, &tich as P, 
liucocipkala, P monachal and their albea^ and the 
other the smooth-haired forms, such as Z’. ja/anas (cooi- 
inonly called by the dealers the Jew-Monkey), and 
P, entre^Us. The White-nosed Saki, of which a 
figure is herewith given (Fig. 6), belongs to the latter 
group, and is one ctf the rarest and least known of the 
South American monkeys, A single ex* 
ample of it was obtained by the French 
collector Deville, on the Upper Amazons, 
during hU descent of that river in com- 
pany with de Castlenau's celebrated ex- 
pedition, and is now in the Paris Museum. 
It was iirsc described by Deville and 
Isidore Geoffrey St. Hilaire jointly, in 
1848, and subsequently figured in the 
"Zooiogie" of Casilenau's expedition, but 
the exact locality where it was procured 
I was unfortunately left unrecorded. 

The example of this monkey, lately 
living in the Zoological Society^ collec- 
tion, was purchased of a dealer in January 
last. It 15 uniformly, but rather sparingly 
covered with black hairs. The nose is 
broadly naked, and of a bright feshy red, 
7 but shows a few white hairs between the 
nostrils, which are sufficient to justify its 
scientific name. The long hairs on the 
head fall on both sides of the head and 
over the fiont. The length of the body 
IB about fifteen inches, of the tail eighteen 
inches. The latter organ, although clotbed 
with elongated hairs, appears co be 
slightly prehensile. The specimen is of 
the female sex, apparently not fully adult. 
^ 9. The Mountain Nestor or Kea (AVj- 

tor notabilu ). — Whatever may have for- 
merly been thought to the contrary, there 
can be now no doubt that animals are 
continually changing their habits in order 
to suit themselves to the altered circum- 
atances of their existence. A very familiar 
instance of this is that of the common 
swallow, which, in Europe at leasts usually 
builds its nest in chimneys. Before chim- 
n^E were invented it must obviously have 
affixed its nest to some other chunney-bke 
structure— probably to the kiside of a hol- 
low tree. But a much more striking and less laudable 
change of habit has of late years taken place in a New 
Zealand bird, of which we herewith give an iliubtration 
(Fig. 9). PaiTotj^ though xajyjjig much in the details 
of their diet, are gencr^y consioered to be altogmheF 
frugivorous. Fruit and seeds, and in oeitsun special 
cases moss and honey, are, no doubt, their proper food 
But since ihn introduction of the domestic sheep inio 
New Zealand the Mountain Nestor, which WM pn- 
viously content with a modest repast w an entirely 
able character, has developed a taste for anuttoa. Many 
instances have now been recorded of this bird attacktolg 
not only sick and dying sheeps hut, it is alUfed, ew 
ihosfl that are.sUQDgandkealihy, ibo^h «o should undiy 
suppose that this parrot exists any wlmre in sufficient num- 
bers to be likely to do the flock- masters any serious ipjuryi' 
' Fron ihs humdsi iitklt by Ur PdIh wm Ihs biUu of thii psirM M 
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The individual of this SjjkeCLOi now m the Regenfi Dr Hector as follows — Perching itself on the sheep's 
Park collection from which the drawing has been taken^ I head or other offal, the bird proceeds to tear off the skin 
was transmuted as a present to the 
Society bv Dr A de Loutoui of Otago, 

Kew Zealand, alon^ with the sdbioified 
particulars concerning it, containea in a 
leUer addressed to the secretary — 

" I have the pleasure of informing you 
that I am sending home an c'cample of 
Che Kea {Mtstor n 4 >tabtlis\ or MoucUaia 
Parrot, aWd celebrated, or rather no 
Conous for Us sheep-destioy ng prodivi 
ties 

'' Many abler pens than m ne have 
already written about their hab ts but I 
was fortunate eneugh to be perhus the 
first to send home a spCLimen or Iheir 
work in the shape of the colon and lum 
bAr vertebrae or a sheep in which colo 
toin> had been performed by one of these 
birds 

** This specimen was shown at a meet 
ing of the Pathological Society by m) 
f r end and former master Mr J ohn 
Wood, F R S , and is now in the M i 
seum of the Royal College of Surgeons 
of England 

' The bird which 1 am now sending 
home has been in my possession for 
nearly two years It was caught m the 
act of attacking some sheep which a 
shepherd was bringing down off the tops 
of sone ranges in the back country 
He luckily su ceeded in knock ng U over 
with a stone cut as wings, and Drought 
his captive down In effecting the capture 
the shepherd suffered considerable loss 
as to his troubcrs and other girments, 
and not a little naury m scratches from 
Its foTinidable beak and claws These 9-TiicMounu N«ot 

same scratches had not entirely healed when he came | and flesh devourinifitpLcrTnealafer the manner of a hawk, 
down here under my care some ^ ^ 





ten days later suffering fron a m 

broken le^ (this by the way was iiiulu 

not done By the Kea) 

While I have had the Kea, 
his diet has consisted mainly 
of mutton, raw, he does not ^ 
care for cooked meat but wil 
take it if very hungry Occa 
9 onally he will CaM beef, and 
he Is foiid of pork* Popular!) 
he IS said to prefer fat but in 
coodnemch t he chooses the lean v 
and leaves Ihe fat he does not ^ 
care for bhcuit, but he likes ^ 
the seed of the sow thistle ' ^ 

Again, in tus excellent wore 
on me birds Uf New Zealand, 

Dr Buller teUs us that the 
^^^nchani for raw flesh ex 
hibifced by this ^rrot in its 
wild state is very vemarkablc 
These that frequeat the sheep 
stations appear to live almost 
exclusively oa flash They 
claim the shecM heads thaf 
are thipwa outlma the alaugh « 
tershe^ plek them pci> ^ ^ ^ 

fe^y deao^kaving nothing but 
tha boeas,** An eya-witnasahas dasenbed thu openOon te 



putiddiad (ia tha of dba pt y ii a i WoslK) U would 

S^tUkSwfuiiaM liy ewMiKer flioM ms« inmo 


Fn lo.— Tb« OttyaL 

US openflonte or at other tunes holding the object down with one foot, 
and with Ifie other giaspuif the portion it was aaAiagv after 
lid Atw. the fashion of ordinary parrots- The plan usually Mcwted 

a iNM esM thwMilioas Ibr allunog (his bird it to expoM a iiesh 
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sheepskin on the roof of a hut j and whilst it is engaged 
ift tearing up the bait it is easily approached and snared.” 

lo. lAif Gayal {Bibos fr 6 ntahs%^\Ti the mountainous 
districts of the orientsu region three fine species of 
wild cattle occur which do not belong strictly to the genus 
Bos — the supposed progenitors of our domestic herds — 
but to a sli^tly modified form, Bibos of naturalists. 
One of these— Che Gaur — inhabits the Ghauts of Central 
India, and is the welUknown "Bison" of Anglo-Indian 
sportsmen. The Gaur is very intolerant of captivity, and 
although many attempts have been made to rear young 
specimens for transmission to Europe, none of them have 
ever proved successful A second species of Bibos, the 
Bantang {B javanicHs\ is found only in the hills or the 
Malay countries. It is more tractable, and examples of 
it have occasionally reached Europe alive, though they 
have not done well in this country. 

Of the third Bibos, the Gayal (JB. frontalis)^ we give k 
figure taken from a fine pair of these animals now m the 
Zoological Society’s Gardena, which were received from 
the Bister Zoological Society of Calcutta. The Gayal, as 
jerdon tells us, in a state of nature inhabits the hilly 
tracts to the east of the Brahmapootra and at the head 
of the Valley of Assam, extending into the Mishmi Hills 
and adjacent ranges. It is caught and kept in captivity 
by the natives very extensively, and to this fact is no 
doubt due the coi^arative ease with which specimens of 
it are brought to Emrope. 

The Gayal breeds readily with the different forms of 
Domestic Ox. Many bybnds between the Zebu and 
Gayal have been produced in former years m the 
Zoological Society’s Menagerie. 


SHIPBUILDING A THOUSAND YEARS AGO 

M r. COLIN ARCHER read an interesting paper on 
this subject at the recent meeting of the Institution 
of Naval Architects, as also at the York meeting of the 
British Association. 

It is a well-known historical fact that as far back as 
the early part of the Middle Ages, the inhabitants of 
Scandinavia were a great seafaring nation ; in many of 
the great battles fought between the chiefs and pretenders 
of that period — and they were not few — we find several 
hundreds of large war-thips ranged against each ocher. 
It seems to have been quite a common practice for the 
young chiefs, in order to relieve the monotony of life on 
bhore, or to escape the consequences of some lawless act, 
to equip one or more ships, manned by their retainers, 
and to launch forth in quest of adventure, plunder, or 
'* the bubble reputation " And these excursions were not 
always confined to home waters; they were frequently 
extended not only to the coast countries of the north of 
Europe, but also to the shores of the Mediterranean. 
Iceland was discovered about the middle of the ninth 
century by Norwegian adventurers, and there arc good 
grouDoi for believing that an expedition starting from 
Iceland landed and established a colony in the present 
New England States nearly 500 years before Columbus 
Lved. 

But the descriptions which the old Sagas afford of the 
vesieb in which these expeditions were undertaken, and 
these battles were^ fought, are Very meagre. It was there- 
fore looked upon as an event of great interest when, on 
excavating a large grave-mound near the entrance to 
Christiania Fjord, a ship, evidently from the Viking 
period, was discovered in a wonderful state of preserva- 
tion. There is reason to believe that this* ship, although 
comparatively small, docs not differ materially in her 
manner of construction or in shape from the more 
TOwerful war-shlpi, or from those used for lon^ voyages, 
ohe is probably a true model of the ships which earned 
RoHo and Us brave followers to the coast of Normandy; 
and It may therefore be assumed that a brief description 


of her, as she now appears from a shipbuilder’s point of 
view, may not be without interest. 

It was not lo be expected that a delicate structure such 
as this Viking ship could remain for eight or ten centuries 
buried many yards under ground without sustaining some 
damage, or that she should perfectly retain her original 
form. It is rather a matter of surprise that the damage 
is BO small as it is. Thanks to careful handling and a 
judicious arrangement of supports, there is reason lo 
believe that, apart from local strains and contortions of 
form, the hull as it now stands represents very closely 
the ship as she appeared when put into the mund. Mr 
Archer has taken off her lines with as much accuracy as 
circumstances would pennit, and, referring to these lines, 
he explains the chief peculiarities of the construction, 

The principal dimensions are . — 

FmI rochci. 

Length between the rabbets at gunwale 77 li 

Breadth, extreme , , . 16 7 

Depth from top of keel to gunwale amidshipa 5 9 

The vessel is clinker built, and the material all oak. 
There are sixteen strakes of outside planking, the ordi- 
nary thickness i inch, average breadth amidships 9^ 
inches, including 1 inch land. The lengths vary from 
8 to 24 feot. The scantling is not, however, uniform 
throughout ; thus the tenth plank from the keel is about 
8 inches broad and li inches thick, and forms a shelf 
for the beam-ends. The fourteenth plank from the keel, 
or third from the top, is about 10 inches broad and inch 
thick. This plank, which we may call the " mam waJe,” 
IS perforated with holes for the oars, sixteen on each side, 
about 4 inches diameter, and provided with a slit at the 
after and upper edge to allow the blades of the oars (0 be 
passed through from inboard. The two upper strakes are 
the thinnest of all, being scarcely more than | inch. The 
gunwale, 3 inches by 4^ inches, is placed in the usual 
manner insule the top strake. The boards are throughout 
united to each other by iron rivets about the thickness of 
an ordinary 3 inch spike, spaced from 6 to 8 inches, with 
large flat heads 1 inch diameter, The riveting plates are 
square or nearly so, } inch. The nails are dnven from 
the outside, except near the ends, where riveting inside 
would have been difficult from the sharpness of the vessel. 
The nails are here driven from the inside and riveted out- 
side. The garboard strake is fastened to the keel with 
rivets of the same kind as those used for joining the 
strakes with each other. 

The keel is of a peculiar shape ; it is about 14 inches 
deep, of which 1 1 inches are belcw the rabbet, 4) inches 
thick at the lower edge, and only 3 ihches at the rabbet. 
The top of the keel 15 7 inches broad, thus affording a 
large surface for the garboard strake, besides combining 
strength with lightness Possibly also the increased 
thidmess of the lower edge may have been adopted lo 
improve weatberliness under sail. It is difficult to say 
where the keel ends and the stem and sternpost begin, as 
these run into each other with a very gentle sweep ; but 
the piece of wood which may be called the keel proper is 
57 feet long ; to it are joined a short forefoot ana heel 
piece by short vertical scarfs secured by double rows of 
rivets. These pieces again are fitted in 4 similar manner 
to the stem and stem-post. The posts are sided 3 inches 
chamfered to 2 inches outside edge. They are 15) inches 
broad outside the rabbet just above the scarf, decreasing 
in breadth upwards. 

The framing of the bottom consists of grown floors 
extended in one piece from shelf to shelf. The average 
spacing in the body of the vessel is about 3 feet 3 Inches 
from centre to centre, jnreater at the ends : Qiere are nine- 
teen frames in all. The floors are neatly finished, of '‘a 
shape which combines strength with lightness and elas- 
ticity. The lower surface has a fiat projection in which 
are holes for receiving the fastenings for the plank. The 
way these fastenings are managed is very peculiar. The 



.1881] 


NATURE 


537 


planks are evidently worked down Irom stout slabs, and 
m doing BO a ledge an inch high has been left on the 
inner surface running along the middle of the plank The 
floors are not fayed down rn the boards ; they have only 
two points of contact with them, the upper edges and the 
ledge above mentioned, in which are two holes bored 
transversely, one on each side of the timber. Through 
these holes and corresponding holes in a fore and aft 
direction through the timbers are passed ties made of the 
tough roots of trees. These ties are very slight, scarcely 
^ inch diameter \ they are crossed over the ledge on the 
board, only passing once through each hole. The ledge 
has been removed in the spaces between the timbers, so 
that the remaining parts under the timbers look like cleats 
fastened to the plank. With the exception of a nail 
driven through the shelf " and riveted on the extreme end 
of the floors, these tics seem to be the only fastenings used 
at this part of the vessel. The floors are only about 4 
inches diameter, a foot from the garboards, and taper, 
siding as well as moulding, down to 3 inches or even less 
at the shelf. They are not fastened to the keel 
As already stated, the beams, which arc sided 7 inches, 
moulded 4 inches, rest on what Mr. Archer has called the 
"shelves," which however only differ from the ordinary 
planking by being { inch thicker, and of greater lengths, 
the longest piece being about 48 feet The beam-ends 
also rest on the ends of the floor timbers They are 
secured by knees extending down the shiffs side from the 
upper edge of the ''mam wale" with an arm on the 
beam. These knees are fitted close to the planking at the 
side, and fastened with oak trenails. Being a little nar- 
rower than the beams, a ledge is formed on each side for 
the bottom boards or flooring, which is made to fit into 
these ledges from beam to beam, thus forming a con- 
tinuous platform A strip of wood is nailed on top of the 
beams in continuation of the knees where these are too 
short to welt from opposite sides, The beams arc sup- 

S orted amidships by pillars resting on the throats of the 
oors. The top sides, consisting of the two thin boards 
already mentioned, are connected with the body of the 
ship by independent timbers intervening between the 
knees, and extending from the under side of the gunwale 
some distance down the side, but not so far as the plat- 
form. There are no timbers in the upper part of the 
vessel, overlapping or making a shift with the floors ’ 

It will be seen that by this system of construction the 
upper portion of the ship is altogether unconnected with 
the bottom part, so far as framing is concerned, an 
arrangement which would scarcely be safe where much 
ballast or a heavy cargo is carried on the ship’s bottom. 
No doubt heavy wei^ts when carried were placed above 
the platform, in which case there would not be the same 
tendency for the two sections to part company. 

Perhaps the most singular part of this singular ship is 
the arrangement for stepping and supporting the mast. 
The step 1 s a solid log of oidc 11 feet long and 19 inches 
broad by 14 inches deep at the middle, tapering to the 
ends. It Is counter-sunk over the throats of the floors, 
to which it is fastened by means of small knees on either 
side. From this trunk a branch grows out vertically in 
front of the mast and quite close to it. This branch, 
which Is nearly 13 inches thick, is fastened to what Mr. 
Archer has called the " flsh." 

The fish is a ponderous piece of oak lying along the 
middle line of the vessel, on top of the beams, and ex- 
tending over five spaces. It is 16 feet Iom, 38 inches 
broad, and 14 inches deep at the middle. This block is 
modelled so as to represent t}ie tails of two fishes or 
whales resting on a flat slab or sole piece about 4 indies 
thlcki The slab is counter-sunk over the beams and wdl 
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secured to them by knees. A large slice is taken off the 
back of the fish, the upper surface thus forming two planes 
inclinmg to either end. The extreme ends of the tails 
are only about 3 inches thick above the slab- A slot 5 
feet 9 inches long and \ 2 \ inches wide (the diameter of 
the mast) is cut in the fish from a point a little in front of 
the middle towards the stern. The mast is stepped 
through the forward end of this slot, and when erect kept 
in its place by a heavy slab fitted into the slot In the 
end view this slab is shown with the after end raised level 
with the forward end. By removing the slab and slacking 
oflF the fore-stay the mast would be free to fall afr in the 
slot, and could thus easily be lowered. In order that the 
beam nearest the mast should not interfere with this 
mancEuvre there is a depression in it which enables the 
mast to fall back the whole length of the slot ^ There is 
a stanchion about 8 feet high, with a cross-beam at top 
in which are semicircular depressions for the spars to rest 
in when not in use. There have been three such 
stanchions. 

The mast, which is 12) inches diameter, has been cut 
about 10 feet from the foot. The extreme top of one of 
the spars found in the ship, conespondmg m size to the 
part which remains, has rotted away ; but if this spar, as 
seems probable, is the upper portion of the mast, the 
whole length may have been 40 feet. There is another 
spar which looks as if it might have been the yard. It is 
broken off near the middle, but Mr. Archer estimates its 
full length at 35 feet, diameter at slings 8^ inches, at 
arms 3^ inches. Abreast of the forward end of the fish, 
strong pieces of wood, one on either side, each with two 
circular sockets, arc fitted down between the timbers just 
above the platform. Possibly one of these sockets may 
have served as a step for a squarcsail boom. The other 
may have received a pair of shears to give elevation to 
the fore stay when raising or lowering the mast. 

With regard to the rudder, a conical piece of wood 
sufficiently long to keep the rudder clear of the ship’s 
side is fitted with its base to the outside planking, 
through a bole bored through the centre of the cone, and 
a correspoi^mg hole m the rudder, a stout rope is rove, 
provided with a knot at the outer end and made fast in- 
board. This rope acts as a pivot, allowing the rudder to 
be twisted by means of the tiller fitted athwartships. An 
iron staple near the lower extremity of the rudder, and a 
small ring bolt at the upper end may have been fitted 
with guys leading aft to steady the rudder and keep it 
immersed when the ship was under way The rudder- 
head or stem is round, 6 inches diameter. At the pivot 
it is 7 inches thick, thence decreasing in thickness down- 
wards The breadth is 15 inches at pivot, increasing to 
22 inches at foot. Both edges are bevelled off, particu- 
larly the front one, which is reduced nearly to a feather 
edge. The rudder is all of one piece of wood. 

The extreme ends of the vessel are unfortunately gonci 
so that it is not easy to see how she has been finish^ on 
here The lower planking takes a very decided turn 
upwards as it approaches the ends, running in fact almost 
parallel with the posts. If therefore all the wood ends 
nave joined the posts, these must have been very high. 
It seems not improbable that part of the planking has 
been received into a rabbet in the gunwale, or in a breast- 
hook connecting the gunwale with the stem or stempost. 
This however is merdy a conjecture. 

If the old ship can be looked upon as a fair sample of 
the ships of her time, it is evident that shipbuilmng a 
thousand years ago was something ve^ different from 
what we now understand by that term, What stnkea one 
most forcibly on seeing this vessd as she now stands is 
the extreme lightness of her scantling and the total 
absence of anyOiing in the shape of lining, longitudinal 
stringersi or similar contrivances for giving what we 
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ikoiild eooiii«r the stnoffth and rigidity neceasaiy in a 
M^foing vessel It would however oe unfair to compaie 
Ittr with a ship of modem build of the same sue. 
the designation " ship/’ as applied to her, is apt to convey 
A false idea. She is in fact a very large saiimg rowing- 
boat 

These ancient vessels may be considered as consisting 
of two distinct sections, each having its special use and 
function. The portion above the beams is the hold 
pnmer, the useful space. Here the crew had their abode, 
and here was carrira probably all that the vessel had to 
carry, and this portion is comparatively strong. The 
material la no doubt here also of small dimenaions, bii| 
what there is has been judiciously distributed, is of good 
quality, and has been well put together. It ^ould also 
be remembered that Che weight earned was small in 
quantity as compared to the carrying capacity, and con* 
Sisted principally of live cargo, and this kind of loadiiig 
is much less trying to a vessel in a seaway than a similar 
loading of dead weight would be. The lower portion of 
the ship, on the other hand, had a differertt kind of duty 
to perform, It had to supply the form ” necessary for 
stnaLl resistance and rapid locomotion, and to float the 
upper section : keeping this in mind it will be found that 
her construction gives evidence of a great deal of prac- 
tical skill and ingenuity. Every part of the vessel is 
Bu/flciently strong for the duty expected of her, while at 
the same time economy of weight of material has been 
studied throughout. It will be seen Chat the weight ^ 
the superstructure is taken entirely by the floor timbers, 
the ends of Che beams resting on them, while the beams 
are supported amidships by the props stepped in the 
throats of the floors There would therefore be very 
Little stress on the ties of the bottom planking, which 
latter, there being no counteracting pressure on it from 
the inside, would always tend to cling to the timbers by 
the pressure of the water outi^ide. The only weight of 
any moment which would tend to separate the two sec- 
tions of Che boat is the mast, and this tendency is met by 
the “ branch '' of the step being secured to the flah 
Still there can be no doubt that this boat must have 
possessed a pliancy and mobility in a Iieavy sea which 
we should look upon as ominous in a modem sea-going 
craft. Her real safetv consisted in a tough and elastic 
outer skin, which would be the more invulnerable from 
not being made unduly rigid at any point. Thus her 
apparent weakness was her real strength. Mr. Archer 
has not been able to discover anything deserving the 
name of a bolt in the whole structure- l^c stoutest iron 
fastenings are the rivets in the scarfs of the keel and the 
naiJi securing the inside knees, and they are no stronger 
than ordinary 4-inch spikes. 

It seems probable that such a boat would be capable of 
great speed, even under oars alone ; with a fair wind she 
must have been very fast. Mr. Archer has assumed a 
low water-line, and nods that at this tnm her displace- 
ment IS 994 cubic feet, or 28*4 tons ; area of immersed 
imdships section 24 square feet ; extreme length on load- 
line, 73 feet 3 inches ; and draft of ivater 3 feet 8 inches. 
Allowing 10 tons for her complement of 100 men with 
their accoutrements, Leaves 184 tons for the vessel, with 
inventory, stores, and equipment, and this allowance is 
probebl}^ ample. The areas of cross-sections are obtained 
by multiplying the ordinates of the curve by 4 feet 


LEARNED SOCIETIES IN /A PAN 

I T is now 1 lutle more than tan yean since JuNueae 
students began to flock in Urge numbert to the 
'vnHous Khoola of Europe and America^ after the grant 
ravelutioa which completely altered the political, and in 
nany motets the social, organisation of the country. 
Many o^tnese young men travelled and studied at their 


own emnse ; but the majority was selected by the prin- 
cipal C^vernment departments, and the expenses paid 
from the Imperial funds. For six or seven years the 
numbers continued without diminution; but soon after 
the commencement of the Satsuma rebelhon in 18771 
when the heavy strain on the Imperial Exchequer caused 
by the suppression of that outbreak began to be felt, it 
was decided to economise the public expendiiuie in 
various ways, and amongst others by reducu^ the num- 
ber of those studying abroad at Government expense. 
The result of this measure, which was forced 00 the 
Ministers by unfortunate circumstances, was that many 
Japanese young men who spent some years m the prin- 
cipal educational establishments of western countries, 
returned to their own land with a sound training m their 
respective branches of study, It would not be desirable, 
even if it were possible, to enter here into the question 
how far they have fulfilled the hopes with which they were 
first sent abroad. Many of them have had brilliant 
careers among<3t their foreign feJlow-studsnts, and, on the 
whole, we believe they have done as much as any body of 
English students, similarly placed, could have in the same 
tune ; but u is another question whether they are fitted to 
assume the places held by the foreign professors and in- 
structors m the various educational institutions oi the 
country It was to this that the Government looked when 
they were first despatched to Europe , but, from a com- 
bmation of causes, it is doubtful whether the laudable and 
patriotic desire to be, as far as possible, independent oi 
extraneous assistance, has been so completely fulfilled as 
was originally anticipated 

One result has undoubtedly attended this great influx 
of men trained after western methods, namdy, the thirst 
for scientific knowledge of all kinds amongst tlu educated 
classes m Japan It is hardly an exaggeration to say that 
[apanese literature, as an indigenous product^ ij for the 
present almost in abeyance. If we examine the monthly 
catalogue of books for which licence to print is granted by 
the Censorate id the Home Department in Tokio, it will be 
seen that a very large proportion u composed of transla- 
tions or adaptations of European or American scientific 
or literary works. Besides translations made at the ex- 
pense of the public departments, we find private mdi- 
viduals throughout the country utilising their knowledge 
of a western language by translating from it, for the 
benefit of their countrymen Thus, not to mention 
innumerable “Lives" of Wellington and NapoJeoa, or 
tranriations of " Gulliver's Travels," " Robuisoa Crusoe," 
and other books of this desenprioa. the works of Huxley, 
Carpenter, Peschel, Darwin, Tyndall, QuaUefages, Lyell. 
Buckle, Mill, &c , have been translated or adaptea 
with more or less success for the Japanese reader. 
Societies, on the European model, have olra been formed, 
and It is with these that ve are chiefly coacerned at 
present. 

Centuries before the Royal Society of Great Britain 
was founded men interestea in the pursuit of some study 
or accomplishment in Japan had iormed themselves into 
societies, some of which still erist Collectors of an- 
tiquities, of coins, of the handwriting of celebacaied men 
of ancient times, met ai stated intervals to exhifait ai^ 
discuss the authenticity of their tieosurei ; ^-playen hod 
their own organisation, with branches in all me chief 
towns throughout the country, and headquaiten in the 
capital, where the leaders met for trials skiJL ThM 
laMer even had a kind of magazine in which problcjoa for 
solution were set, and the moves in remarkable lamee 
recorded. These meetings generally took place 1 b the 
evening, at some well-known houM of entertainment 
Thefe was ne fonnal reading of papers^ with Acu^stote 
afterwards ; a member exhibited some new object, related 
briefly all he knew abeat it, and raked for any 
inftunution thet could be offonlKl bjr thoee pretent 
Fraqaenriy alra thera meetiBgi wrae niod fot 
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•ales or exchanges amongstthe members. Some of these 
old.socliBties stul flourish in undiminished vigour, unaf- 
fected by the changes which have passed over the 
country and altered all around them. Amongst these are 
the Ki^bntsH-sha^ or Antiquarian Society, the Numismatic 
Sodety, the Association of £P<9-playmi and many of the 
old awembiicB for literary andpoetical contests. But the 
new era has been productive of societies of a more scien- 
tific kind, based on the models of learned associations in 
Europe and America, Founded by students fresh from 
abro^, they have received the support of men of wealth 
and eminence, and, judging from the experience of the 
past few years, they seem in a fair way to attain perma- 
nent success. 

The most important of these associations is the Geo- 
graphical Soci^ of Tokio, which now numbers about 
aoo members. The subscnptiona, which are very small, 
are largely increased by donations from the wealthy mem- 
bers. It is under the patronage of several of the imperial 
princes, and among its members are the chief personages 
of the Empire, l^e Transactions are neatly printed in 
small pamphlets of about loo pages each, and contain 
much matter which would be valuable even to European 
geographers. With the exception of China, Japan is the 
only foreign country havi^ intercourse with (.orea Cur 
infonnation respecting this peninsular kingdom is limited 
to the imperfect accounts of the Jesuit priests ; but the 
Japanese Geographical Society has alre^y had several 
interesting and impoi tant papers on the subject from its 
mambcri. The ditficulties of the language seriously re- 
strict the circulation of these and other papers, but we 
believe the Committee are contemplating the pubheation 
of translations of their Transactions, 

Duni^ his too brief stay in Japan as occupant of the 
Chair ot Zoology m the University of lokio, Prof. Morse 
of Salem, Massachusetts, was instrumental in establish- 
ing a Biological Society which atlracied much attention. 
It IS now being conducted successfully by Prof. Yatabe, a 
Japanese gentbman educated in the United States. 

Another association, which is, we believe, unique among 
the societies of the world, is the Kojunsha^ or Society 
for the Circulation of Knowledge. Its head-quarters are 
at Tokxo, but there are branches in every town of impor- 
tance in the Empire It possesses a secretary and staff 
of clerks, and a member dcsinng to obtain information on 
any subject applies to the secretary. The latter has on 
hii books the names of all the members likely ta be able 
to satisfy the appheant, and immediately transmits the 
question to them, The answers arc forwarded m due 
course to the inquirer, and should ihe subject be deemed 
by the Committee of sufficient general importance, the 
whole IS printed in the weekly Journal of the Society. 
The pains which are taken to obtain saiisfactory replies 
to queries are, we can vouch from personal experience, 
■hnpit incredible. It is not surprising to learn that this 
Society has nearly 3000 members scattered throughout 
the _ EmpU e, and even in Europe and America. As a 
device for bringing logetho toe active and inquiring 
minds of the country, it is almost unequalled* The sub- 
scription, which includes the use of reading-rooms and 
the numbers of the Journal^ is about haif-a-crowo per 
month. 

The Numlsmaric Society, to whldi we have alreacfy 
refnred, is also very active. It publishes a periodical 
desaiUng new and strange coins that have been exhi- 
bited at Its meetings, and supplies other lufonttation 
iaCerasSlng tonolLectoTi. 

not refer hem to the Enghah and Cermaa 
Asiatic Societies founded Ja Yokohama and T^oldo. Thqy 
are under the control of foreign residents their papers 
ore in a fbreip tougue, and, although iholr won his 
been most valuable, they are outside the scope of the 
present airtide. Nor need we rive mere thin a fwihig ! 
m ft renca to the Innumerable political societies which have 


»rung up like mushrooms in all parts of the country 
during the past few years, If the objects of the pro- 
moters of these organisations were less palpably selfish, 
and more in accordance with their high-sounding titles, 
they would be very important instruments in the educa- 
tion of the people. 

But we cannot pass over the latest scientific association 
of Japan. The Seismological Society, as its name indi- 
cates, 15 founded for the purpose of investigating vol- 
canic and earthquake phenomena of all kinds Japan is 
particularly well situated for this object Theic are 
numerous active and extinct volcanoes throughout the 
island. Mild earthquakes are of \ ery frequent occurrence, 
so that the student has not, on the one hand, to wait 
months for his subject, as in most parls of Europe, or, 
on the other, to run for his life vhen it does come, as m 
South America. This society was founded chiefly through 
the energy of its vice-president, Mr. Milne, professor of 
geology in the Engineering College at Tokio, who has 
long made seismic phenomena a special study. A Japa- 
nese, Mr Hatton, himself .a student of the subject, is 
President of the Association, which numbers many 
foreigners amongst its members. The Central Govern- 
ment have throughout taken a warm interest in the 
success of the Society, and have, we believe, placed 
the telegraph lines at its disposal, and ordered the local 
officials all over the country to report all occurrences 
connected with earthquakes and volcanic eruptions in 
their district^. A few months since, under the auspices 
of the Society, an exhibition of seismological instruments 
of various kinds — one of them as ancient as A.D. 126 — 
look place in Tokio. Thenumbei of visitors in one day to 
the rooms was over 2000, a fact « hich attests the interest 
taken m this study by the Japanese. Tht Transactions 
of the Society are published in English in the Japan 
Gazette newspaper of Yokohama 

The army, navy, and other professions have their own 
societies and newspapers, very much as in England. 
One of the most curious of these class or trade journals 
iB the dancing-girls' paper, containing portrails and 
biographies of the chief danseuses We have not advanced 
so far yet in England as to have aji organ-grinders' 
gazette I 

On ihe whole it must be pronounced that the outlock 
for the propagation of scientific knowledge in Japan is 
hopeful ; and there seems no reason to fear that science 
will suffer greatly after the approaching and inevitable, 
departure of all foreign instructors in the country. They 
will leave behind men who, although possibly not such 
efficient teachers, are animated by all the thir^ for 
knowledM that animates the bulk of icienlific men m 
western landB. 


NOTES 

Dn C. W. SlEKKMs has received from the French Govern- 
ment af'^rmal document nominating him “Ofheier de iTnBtructian 
Fublique," the nomination being accompanied by the indgnia of 
the order, which correspond!:, we believe, (0 the Prussian order 
'-Poor 1 e Minte" 

It Is proposed to open an International Electrics] Exhibition 
St the Cr^tal Palace In December. 

The anatomical depoitmeiit of Edinbargh University boa loft 
a valuable eervant in the death, at the age of seventy, of Mr. A. 
B. Sfirling, the aaiht*a> conservator of the Anstomical Mosenin. 

wu bom In iBll at Milngavie^ Stirlingshire, where his father 
SMB e shoemaker. Slwlmg early erinced a decided hhmg for 
nolonl history studies ) he was a bom notuntisL Hk love of 
imtUBil hiotoiy brought him into contact with the late Prof. John 
Rrid uri Dr. Adounn of St. Andrewn, who emi^oyed him to 
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umugQ tht UDivcnl^ Mmeua then. In 1856 he wh intro- 
dnced to the lete Frof. Ooodiir, who recognised hu eptitude lor 
UAtomicel work, end sew in him one who would be a congenial 
helper in»the work which he had in view; and Mr. Goodiir 
appcnnted him auistant conservator of the Edinburgh Anatomical 
Biiueum— « museum which he has enriched with hundreds of 
anatomical pKpirations (normal and morbid), and also manj 
comparative anatomy apecunens, which are all characterised by 
great taste in the way in which they are mounted. He soon 
acquired an extensive knowledge of anatomy, human and com- 
parative ; he hod BO remarkable a mechanical tom, and so 
inventive a mind, that he devised many new methods for pre- 
serving the human body for dissection, for mounting anatomical 
preparations, for cutting microscopic sections, and for mounting 
the same. He was an accomplished microscopist and a keen 
fisher, and this led him to take a great interest in fish, especially 
the Salmonidoe j~and, when the "fungons disease ’’ broke out 
amongst tbe salmon in the Tweed and other rivers, he investi- 
gated this matter, and commumcated his results to the Royal 
Soaety of Edinburgh — results which are said to contain by far the 
best description yet given of the pathological conditions of this 
remarkable disease. Not only did Mr. Stirling encourage and 
aid others, but, in turn, he was the esteemed and highly valued 
friend of the late Prof Goodsir and of Prof Turner, both of 
whom gave him every focibty for conyiiig on his investigations. 

The Royal Commission on Technical Instruction visited 
Saltaire and Keighley on Tuesday, and were present at the 
annual meeting of the School of Science and Art in the Keighley 
Mechanics' Institute. Mr. Slagg, M.P., speaking of the abjech 
of the CoauniBslon, said that their great aim would be to develop 
a plan by which their system of primaiy educabon should be 
linked to a higher system, comprising a higher training and 
leading up to the highest scholastic education the country could 
afford. For his own part he did not sec anything at the present 
moment in foreign competition to appal them in the slightest 
degree, and subitantially he believed that they held their ground 
very well indeed. Mr. Samuelson, M.F., said that it was im- 
poBSible that they as a nation could continue to hold the superior 
rank which they had taken among manufacturing countries if 
they did not cultivate the ludub trial iiilcUigence of their popula- 
tion, and itj was on that account that he thought the Commission 
would result lu great good 

A RKHARKADLE phenomenon occurred in New England on 
September 6, almost exactly similar to one that occurred in the 
same region on May 19, 1760. The S/ringfie^d DaUy 
pMuan desenbes it as follows ; — In tins city the day began 
with B slow gathering of fog from all the watercourses in the 
early hours, tbe Ihm clouds that covered the sky at midnight 
seemed to crowd together and descend upon ihc earth, and by 
Bunnse the atmosphere wa^ dense with vapour, which limit^ 
vision to vefy short distances, and made those distances illusoiy ; 
and as the sun rose Invisibly behind, tbe vapours became a thick, 
brassy canopy, through which a strange yellow light pervaded 
the air and produced the most peculiar effects on t^ surface of 
the earth This colour and darkness lasted until about three 
o'clock in the afternoon, once in a while lightening, and then 
again deepening, so that during a large part of the time nothing 
could be done conveniently indoors without artificul Light. The 
nnusual complexion of the air wearied and pained the eyes. The 
grass assumed a singular bluish brightness, as if every blade 
‘ Wen tipped with light Yellow blouoms turned pale and gray ; 
a row of sunflowers looked ghastly ; orange nasturtiums light- 
ened ; pink louB flamed ; lilac-hued phlox grew pink ; and blue 
ftowen were traniTonned into red. Luxuriant muming-glories that 
have been blossoming in deep blue daring the season now were 
d rap e d in splendid magenta} rich bine dematii doiiMl an 


equally rich maroon; fringed gentians were ciimlon in the 
firids. There was a lingular lumlsousneH on every fence and 
roof-ridge, and the treei seemed to be ready to fly into fire. Tim 
light was mysteriously devoid of refraction. One sitting with his 
back to a window could not read the newspaper if his ohidow 
fell upon it^he was obliged to turn the paper aside to the light. 
Gas was lighted all over the city, and It burned with a sparkling 
pallor, like the electric hght The electric lights themselves 
burned blue, and were perfectly useless, giving a more unearthly 
look to everything around. The darkness was not at all like 
that of night, nor wen anlmBls afirotod by It to any remarkable 
extent. The birds kept still, it is true, the pigeons roosting on 
ridge-poles instead of flying about, but generally the chkkeni 
were abroad. A singular uncertainty of distance prevailed, and 
commonly the distances seemed shorter than in reality. When in 
the afternoon the sun began to be vuible through the strange 
mists, It was like a pmk ball amidst yellow cushions— just the 
colour of one of thoi^e mysterious balls of rouge which we set at the 
drug-stores, and which no woman ever bays. It was not tJl 
between five and six o’clock that the sun had suffiaently dissi- 
pated the mists to resume its usual clear gold, and the earth 
returned to its everyday aspect , the grass resigning its unnatural 
brilliancy and the purple daisies no longer fainting into pink. 
The tempei ature throughout the day was very close and oppres- 
sive, and the physical effect was one of heaviness and depression. 
What was observed here was the experience of all New England, 
so far as heard from, of Albany and New York city, and also 
in Central and Northern New York. In reference to this phe- 
nomenon the New York KaHon suggests that it may be worth 
the while of weather-observers to note the approximate coinci- 
dence between the interval separating the two dark days in New 
England (May 19, 1780, and September 6, 1 881) and nine timn 
the sun spot cycle of eleven years, 

The ceremony of cutting the first sod of the Giant's Causeway 
and Portni^h Tramw'ay was performed the other day at Portruih, 
in presence of the directors and a large company of tbe local 
gentry and visitors at Portrush. Interest was attached to the 
ceremomal ou mg to the fact that it is intended to work the 
tramway by electricity, the company thui being tlie firist to in- 
troduce into the United Kingdom electricity as a motive power 
for tramway and railway propulsion. The chairman of the 
company, Dr. Traill, said that not many years would elapse 
before this dynamo -electric power would be supphed, not alone 
to tramways suitably situated for it, as this one uodoubtedly was, 
but al'io (o railways, To shareholders in a company such as 
this they could easily see what an important thing such a revo- 
lution in locomotive power would represent. The working 
expenses for haulage on a tramway such as theirs with horses 
would be about lid. per mile, and by steam power about yd, 
per mile, but there was every reason to suppose that the working 
expenses of their motive power need not reach id. a mile. 

Some time ago we gave an account of the nature and uses 
of celluloid. Among other things it may be used for presaging 
typographical eliMs and stereotypes. The process employed 
for this purpose, we learn from La N<Uun^ consists m taking an 
impression of the engraved block by means of a special cement, 
which receives the impresiion and rapidly hardens. After abont 
twenty minutes tbe cement con support a pressure of 250 kilo- 
grauii. The presses used to take the first Impression ought to 
be heated ; and the celluloid in sheet is then used to taka the 
counter-impression from which to print. Celluloid shows the 
typographical reproduction of specimens of Uce In a nurvellons 
hrinon, by the actual Impression of the Uoe itself. La 
gives an lUujtration of a piqce of lace engraved In this moniw^ 
and tbe reproduction of the pattern is perf^. 

A TiLBOnAM from Conitantinople of September 30 ituteu 
(hat an earthquake hid occurred at Changeri, in Anatolia, vUoh 
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CMiied the death of eleven pcnoni and great injury to the Grand 
Moique and numeroiu dwelling-houieB. The omoiint of damage 
done ill the neighbouring villogea is not known, 

A oaoGRAFHY of the almost unknown kingdom of Corea hai 
been compiled by a member of the suite of the Japanese envoy 
to that country. Several valuable papers containing accounts of 
travels in Corea have been read before the Geographical Society 
of Toklo, and have appeared in its Transoehcns^ Ai they arc 
written in Japanese they ore unfortunately all but inaccessible to 
European geographen. 

Thk Prefect of the Seme has established a course of six lectures 
for the teaching of micrography. An examination has been 
instituted for inspectors intnuted with the care of detecting 
trichinae in the substance of pork and ham of Amcncan Oi- 
German ongin. 

A CUlious experiment wiU be tried this week at La Villette 
gasworksj Pons. Two ballooiu of equal size will be sent up at 
the same time , one of them will carry an experienced scullerp 
who 19 confident that he will produce some effect with a long oar 
of hi9 invention. 

Under the title of ‘'School Physical and Descnptive 
Geography Mr Stanford has issued a smaller and cheaper edi- 
tion of the late Keith Johnston's " Physicalp Historicalj FolUical, 
and Descriptive Geography,’’ reviewed in these pages at the 
time of its appearance, In the school edition the histoncol 
sketch and the elaborately -printed maps have been omitted, 
while all the strictly geographical information hu been retained. 
In thu form it ought to hud wide acceptance among all teachers 
who aim at making geography both interesting and thorough. 
No better text -book could be recommended. 

The subject of the address by Shadworth H. Hodg'ioii^ 
LL.D,, before the Aristoteban Society on Monday evening will 
be “The Practical Bearing of Speculative Philusophy," 

We have received from Rothschild of Pans an interesting 
Lttle volume on Piscicnlture 111 France, It consists of two 
ports— Pisciculture, Fluvial and Manlime, by Jules Pizzetta ■ 
and Oyster-Culture, by M. Dc Bon ’ 

In its summary of colonial intelligeuce the Calonits and /tidia 
mentions the discovery of a valuable coal-seam neor Victoria# 
Huon, Tasmania, which has been traced on the surface for about 
twenty yards, and increased in width from three to four feet, 
when it was lost in a hilL The coal has been tried and found to 
be of good quality, 

A valuable arcbaeologica] discovery, which may be said to 
equal that of the celebrated Kertcb antiquities at the llermitage 
of St, Fetenburg, has recently been made near the Cossack 
village of Sewersk in the Sakuban district, in one of the kurdans, 
i.i, the old tombs, in the steppes of Southern Russia A number 
of objects were found, but ipedal attention wu drawn to two 
glaii vessels, unfortunately broken, but the pieces of which still 
give evidence of their remarkable ornamentation. They are 
I*ofiiiely covered with gold, the hoops conbuiung latga rubles 
and bearing golden ebainsi by which heart-shaped pearls are 
imptnded. Another object of cylindrical shape, evidently a 
cup-holder, consists of pure gold, and shows two griffins in bas- 
relief, Another Important, object is a gold plate six inchoe in 
diameter, with a fine bas-relief *zepreiniting a whole episode^ 
M. Flelizin, an eminent Russian archscologiat, b of opinion that 
the tomb In question must have been that of an importknt 
pmonige of the Bosphorean kingdom, and that its tnigia dates 
back u far as the p^d of Ring Perbad 11., who [began to 
reign in the pear 184 b.c. A gold coin which WM found confirtes 
tfab vlev, 


An important discovery of very good rock-salt, afibrdiqg a 
sheet seventy-five feet thick, was made some days ago in the 
district of Bakmut, in the Russian government of Ekaterlnoilav, 
at a depth of 430 feet. The discovery was made ocoordiiig to 
the indications of the geologist, Prof. Erofeeff. 

The anmversary address of the Hon. Prof. Smith, president 
of the Royal Society of New South Wales, containii an interest- 
ing sketch of the history of the Society, both under its old name 
of Philosophical Society as w^ell as under Us present designation. 

Messrs. Blackwood and Sons have issued a twelfth edition 
of the "Elements of Agricultural Chemistry and Geology," by 
the late Prof. J, F. W. Johnston and Dr. C. A. Cameron. 

In the report sent us of the meeting of the Natnnil History 
Society of the Friends' School at York, and printed among our 
Notes a fortnight ago, the Rev. T. A, Preston u referred to as 
science master at Marlborough College, Of course this Is a 
mistake, Mr, G. F RodwcU has long held and still holds the post 
referred to 

The additions to the Zoological Society's Gardens dunng the 
past week include a Tennant’s Squirrel (5r£urwj tennanti^ from 
Ceylon, presented by Mrs. S. A. Cottrell; a Common Marmoset 
{Hapale jacchus) from South-East Brazil, presented by Mr J. N. 
Palmer , a Chacma Baboon [Cynoctphalus porcanus) from Sout 
Africa, presented by Mr. W, H. L Long , a Leucoryx Ante- 
lope {Ofyx leucoryx^ from North Africa, presented by Mr, John 
M Cook; two Leopards {Felts pardus) from Ceylon, presented 
by Mr. Eustace L, Durubide ; a Green Lizard {Laeerta vtridit] 
from Jersey, presented by Mr. James Thorn; a Tarantula Spider 
{Mygale^ sp me ) from Cabfornio, presented by Mrs. John 
Leechman , five Kohben Island Snakes {Cmronella phocamm) 
fiom South Africa, presented by Rev. G, H, R. Fisk, C M,Z.S. ; 
two Greater White-crested Cockatoos (Cacatua ertslaid) from 
Moluccas ; two Common Cormorants {Phalacrpcorax carho)^ 
British, deposited, two Blossom-headed Parrakeets (Palaomis 
cyaHoaphaltis) from India, a Nose-horned Viprr {Vtpera nari- 
cornis)f a Crocodile {Crocodtlns^ sp me) from West Africa, 
purchased. 


OUR ASTRONOMICAL COLUMN 

Comet V,, 1863.— With reference to a remark in this column 
at p. [II of the present volume of Nature, suggesting that a 
further and more minute discussion of the elements of this comet 
might be desirable, Prof. Valcntmer, director of the Observatory 
at Corlsrube, has been good enough to draw our attention to a 
memoir by himself upon the subject which we had overlooked ; 
It 11 entitled “ Detenmnatio orbitx Comets V. anni 1S63," and 
was published at Berlin in 1869. observations, alwut 130 

in number, extend froia 1863, December 28, to 1864, March I. 
and Prof ValenUncr forms nine normal positions upon them. 
The perturbations of the earth and Jupiter are taken into 
account (the comet having approached the former at the end of 
January within about o iB) and the following parabolic elements 
result : — 

Perihelion Passage, 1863, Dec. 2779992 M.T. at Berlin. 

Longitude of penhelioa . 60 24 2£'4 \ M Eq. 

„ ascending node 304 43 ^3'^ / 

IncUnation . . 64 28 44*2 

Log. perihelion distance 9 8873326 

Motion — direct. 

The agreement with the observations is so close as to prove that 
the orbit did not sensibly difierfrooi a parabola ; the conjectured 
identity with the comet of I Bio is therefore shown to be mad- • 
missible, notwithstanding the striking limlkrlty of the elements, 
as w III appear from the comparison at p. 1 1 1. 

The New Comet,— Mr. S. C. Chandler, Jan,, hu telegraphed 
to Lord Crawford’s Observatory approxiinate dements or tiu 
omet discovered by Mr, Barnard last month, from which it 
^pp4an that the ormt does not resemble that of any which haa 
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bacB |m\igiul7 compoUd. Ex^ued in the form ntiuil m our 
cntAlognea the elementB are '.^Perihelion poft^age. September 
15 Cl G.M.T. ; loii^tnde of perihelion, 350* 4'; longitude of 
ascending node, 260* 43' j ut^mtioD, 72^33' ; log. perihelion 
diEtSBce, 970535 ; motion, retno g rude, Ibe liiteo>^ity of light 
Ifl dlmini&mng. 

Minima of Algol.— T he under-mentioned Grecnuich times 
of minima of this variable sre from Prof Wlnnccle'B ephemens, 
In the computation of -nbicfa correction depending upon recent 
ohsvvmfioiA has feen applied 
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There would appear to have been pcrlurLations in the penod 
dunng the imt few yean which are not reached even by Frof. 
^Schonfeld's formula involving two inecjualitie^, which would 
make the above tiiLes about thirty- five minutes later. 

A Probably Variable Star.— P rof. Pickering notifies hi^ 
observaticn of a red starj with banded spectmm, ihe place of 
which on S^tember 14 was in R.A. l6h. 31m. 323, \ Decl. 
+ 7^" On September 17 its magiutnde was S 6. It is not 
found in the *'Durcoir.m.tejrung,’' nor in Federenko, Schwerd/or 
other circumpolar catalogue. Ib> variability is therefore suggehted. 

Cerabki’s Variable, U Cephei.— Mr. KnoU jn/onus us 
that be obtained a goed observallou of the minimum of Cero^ki’s 
Tinable of ^boit peried on the night of October 2, lime of 
mm. iih. 47in, G M.T., irag, 9*2. Prof. Schmidt'<; ephemens 
In Atkam, A^ari., No 2382, nos lih, 37 The star did not 
Cah cwte BO low, ss m the minima whi^ Mr Knott observed m 
Marcm, Apnl, and May losL 

[ErratuiI, — I n last week’s ^'Astronomiciil Column" (p. 520), 
nad^*udd P.”] 


CHEMICAL NOTES 

MM. SCHUTZENBIRGER AND CoLBON describe (Compi, rmdA 
several new cempounds of filicrin, \Vhen crysralline silicon is 
atrouly heated in a current of carbon dioaidc the compound 
(SiCO)j- is produced When nitrogen is posted over a hot 
mixture of “iLcon and carbon (Si|C^N)^is formed. The authors 
regard these comprunds as the ovide and nitnde respechvrW of 
Ac radicle emr^sUtean The nitne’e of silicon (Si,N|)r 

is ilso described : it is obtain^ by the direct union of nitrogen 
and rilicoD. 

It is well known that certain metallic chloride^, sodium 
chloride, are precipitated from aqueous solution by hydrochlonc 
acid ; attention has been drawn in these Notes to recent work of 
DiU^ and others on this subject M. Sabatiar de^enbes Feveral 
hydrates of rerroua and ferric chlonde (Compt, nmi,) produced 
by this general reaction. 

Manv yaen Gnbas drew attention to the ^aoge in pier 
perte p^ucen m certiia oxidn by the acklon ofneat, a/: 
feme ende is solohlc in bydrocfalone acid, but when sArongty 
healed il beoomai ohnost nsolnble. This ''departmcnl cd 
corpnienlar^kMophy "—to use Graham's phrase— nis not been 
much itiidied, The expenments detailed in Arckiv NMamdhf 
M. Bcmmeloi form an Inteiesting oontribntion bearing bn this 
subject. It isdiown that the amount of water of hydration taken 
up Df the oddei of tin, silicon, and ■soganeae nt the moment 
or the formttiott iad precipitatiOB of Ibelmintev of there oxides 
from aqueous lelvtioUi Is dependent on the molecular state, f.c. 
on the as yet unknown conditions of moleculnr eauilifanuiD, of 
the solid hydrates. The moJecnls atate being ine Esme, the 
amount of water of hydiutioo rises with temperature and bumi« 
dh^ of tile swruunding air ; to each tempentnre omd degree of 
buldity ooBxspoiids a certain cqnilibrliuD ot oxide and waCar; 

' Ihn sdaticni between the weights ci the oxide and water are 
generally too complex for expresilnahy a simple fornuda. F^om 
an emn^tion of the phenomena attending the action of the 
ittO|fdutlB hydsRfed dl*oxlilee of Ae uboTe*naiiiod elebiedts on 
tcM% alMhi eaid riltt, M. tuu Ben un e l on oondudee that weak 
dednh fian^fMirdi am produced, but that tbcau ureTcry euiOf 
dtnoefarted } flw amount df diaroutetion try i ng ulth the ’chclui 


cal nature nnd the niaas of the reacting aubetaiKaik and whh the 
temperature. In most cues stable compoanda are prodneud 
simultaneouily with tbe^e series of unstaDle and largely' disso- 
ciated compound*. The formation ^nd dissocial Ion of inch 
unstable compounds depend also on ihe conditions of molecular 
stabihty of the hydrated oxides themselves. By arranging these 
oondltioes so as to insure eomiderable molecular stability— by 
heating the berates — the power of forming the unstable corn- 
pounds IS luucli diminished. That a force of the same nature as 
chcnucal affinity is concerned in the formation of some of thru 
ueok compounds is shown by the decomposing action exerted by 
hydrated MnO| on the stable compounds K1SO4, KCI, and 
KNO^ cempounds which do not show signs of dusoeiation fai 
ocmeons so lulu n. M. van EemtEelen would ibus extend the 
spnere of chemical phenomena, and would see no sharp division 
line beta een The actions of the so -colled physical forces— adhe- 
sion, absorption, &c, — and ihe force of chemical affinity. 

An ingenious melhod for dctermli Ing the total solid matter in 
solution in different waiters is describe in CAfm. Sac. ymmai 
by Dr Mills. The me the d h hosed on the fact that if a small 
gla^s bead with an attached weight is allowed to a<:cend m a saline 
solution of known strength, it will rise more hlowly, the greeter 
the amount of solvent present. Expenments are given showiag 
that the rate of ascent is bIro depe^ent on the nalurc of ihw 
soluble matter, i,e on ihc viscosity of the solulion. For detect- 
ing variations in the solids in the same water, for rreparing 
standard solutions, &c., the bulb method is hWcIy to he useful. 
Experiments demUed m the same paper lead Mills to regard the 
specific gravity of a potable water as a direct indication of the 
qupniily of total solids m solution. 


Analyses of the mud deposited round the Buxton thermal 
spring, by T. C. Thrc'ih [Ckem, Soc, fhpw that when 

dried at 120” this mud contains about 71 per cent MngO^, with 
oxides of Pb, Cu, Fe, A1, Zn, Ba, Sr, Mg, and Mo, and clos^ 
agreeti in composition with many speamens of "wad" or "bog 
manga nesr " Analyses of the gas evolved at the spring and or 
the gases dissolved in the water closely confirm those made by 
Playfair in 1S52 the gas evolved at the spring consists of about 
99 per cent nitrogen and i per cent CO|, that dissolved in ibe 
water of about 60 percent. N and 40 per cent COg, The water 
in the laths contains as much gas as could be fon^ toto water 
at a pressure of 1*64 atmospheres. 


A LONG and important i^aper by W. II. Perkin, on " Isiaeric 
Acids obtained from Ccumann ond the Eiheis of Hydride of 
Salicyl," appears in the >^ame number (August) of the Chtm^ Soc. 
Journ Perkin has obtained two series cf comfound^, differing 
in properties, but generally convertible, one into the other, by 
the action of heat, Tic thinks that the ordinary theory of iso- 
merism, according to which this phenomenon Is traceable to the 
occupation of different relative positions by the atoms in two 
culeSft foils to explain ihc cases of uomeriem now deaoriheti by him. 
He favours the view that the atomb lu the molecules of any tairm 
the newly decribed compfunds occupy the same relative posi- 
tions, but BTC at different abiiolale distances from each other. Tt 
Ip, however, to be reniembered that the present theory of Iso- 
n erism is api licable only to gaseous molecules j Um molecular 
phenomena of liquid and solid bodies me too complex to find, 
as yet, any general expJanation. Perkin's new compoandi leftn 
to bclofif to All rapidly 'in crea^i^ group of *”|AyBical ie^ 
mendea,'^^. |o hquid or solid bodies wber e chnncal p ro p art tei 
are to be (raced to the bmdtng together of molecular groilpSi ibe 
individual members of which occupy relatlvdh^difleregt poritionst 
and which groups reset as chemical units, The facts ooncemiiig 
molecular volumes of mctamcric compounds are eho, on tiiw 
whole, opposed to that theory of honeriim favoured by Ferititt 
to 1 m Im^i^eal lepcxi 


A snrfiB of papers on the photo-tffiemlvtiy of eilver bromW 
by Herr Eder fau appeared in CA a m iie An CentfalAimit, It to 
■DoerB that vjlvcr bromide prepared wiA on eseeHof oUfM 
nitrate is much more Eensitive towards lifht than when mpotod 
with exceu of potassium hromid^ provided Ae silver Dromtdc 
Is dineminated thinngh an IndilTerenC Futotance^ cdllodlOB 
pyr ox y te ne: TVhen aiiseminated through an easily oxMlfthle 
■Bhetaaen, fctolin or gum. rilver broknUe pr e pared with ti 
ihgto exMM of uofufaie brondde li toon fiev to toxtimH Mpa 
lenfiittoo thoa when dusemlnatod tiiroehk indiflerant e nllri dto 
with etceu of silver nitrate. An emnbira ol silver hramUi 
Mlatin wiA a excess of the aobtbli bromide after strait 
dayi digestion at 3 d*-5o' becoma nni^ more eenaitive An 
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^Ibar ]i&ana bod/. Hot Edcr regards the phsto-ohenucal 
doeamporilion of ulver bnuilde as the result of partial reductioa 
mik Ion gf brotfdoc. 


THE GERMAN ASSOCIATION 

'T'HC fifty "f ou rth meeting of the Association of Germoti 
^ Ifnterahsts and rhyaiaans was hdd at Salzba^g 09 Sep 
temVr t ^74 The irambei* of Members and Asbociites in 
attendance was 760. There were also present Foreign Membera 
from SwitEcrfand, the Netherlands, Ruism, Denmark, and 
Japan, The firat general meetmg, on Sunday, ^ptember iS, was 
opCTed by the Firat Secretary, Dr. Guntbner (Salabnrg), who 
in his hearty adtlre^ of welcome meniuned the fact that Salz- 
burg waa tK last retirement of the celebrated physician and 
iDturaliiit, TbeopKmi'us PoraceKui. After nhort addressee given 
by the Governor and Burgomaster, Prof Pettenkofer (Munich) 
read a paper ** On the Soil and ibi Connection with the Health 
of Man.” He pointed out that it wa.s previoudy believed that 
the state of the air and water eaerls an imporiant influence upon 
the origrn and propagation of epidemlci, but thu view couU not 
be proved by expemnent's recently made The contamina- 
tion of air ana water is cansed by proiucth of decompontion of 
bodies putrefying on or In the soil The progress of epidemic 
diaeases, eipecnuly of cholera, u mflueiic^ mainly by the soil. 
The iimnuaity of special localities against cholera is shown 
by Che eKample of Lyons, which, notwithstanding comnuni- 
CBtiofl with infected places^ remamed free from cholera, 
though filtered Rhone water wus used there Versttiilcji and 
Sahburg also were exempt from this di3':ave It is nowgeie- 
mlly assumed that cholera is due to the action of ichuomycete^, 
which develop at localitiet wbere the soil is impregnate with 
decom posing organic bodies. The co.itaminatio 1 h drawn up 
by difTuvioa thr«iu >h the porous so I int 1 the intenor of houics^ 
wliere it becimea dangerous to the health of man. 

On Monday the work of the sections was c immenced, There 
were twenty- three sections, eUven of them medical. On Tuesday 
ou excUTttnn was made to Kelchcnhall (Bavaria), with its salt- 
nines, where the Congress was odd resist by Graf Peatalloua 
On Wednesday the second general meeting was held. Prof, 
Wdsomira (Freiburg-iui-Brmhgau) read a paper 0.1 the duration 
of Hfe, After enumenitnig many examples of longer and 
shorter duration of life among animaL, he pointed out tiiat size, 
conslitaCion, temper, and growth are nvt cntfcal for the 
dmidon of Kfe. In general the duration of life of an iodmdual 
msTCSenbi the mmimhin of time necessary to inimre the existence 
or the tpecies ; it is governed by adaptation and heredity, The 
doth cmed 1:^ wastiug and consumption of the cells, of which 
the (animal) body is composed, h the result of adaptation. The 
capaciW of anlinnted life has been lost, since it has become use- 
loM, There is no death at the divi'ioTi of lower animals 
fAAeeba). In higher anhnals the propagating cells are separated 
from the lomatle eell'i ; only the fonner preserve unlimiM pro- 
ductfreiiev. The limitohon of individuals hi time and In space 
hi based on the same principle. At the same meeting Prof. 
Meyna^ (Vienna) gave an addreu on the laws which govern 
Imnui thonjfats and actions. In the concludm of bis very 
Interatlng ducourie, in which he mainly dealt with feelings, 
sensations, and the expenmeDts of Munkand Goltz, he ezprnsed 
the opinion that the pnenomenn of bodie-i do not ^dose to us 
their enence, and Art there is only a phenome n on of fre^om 
of wUt. EiiCDacfa (Thnilngia) was chosen as the town in which 
the fifty-fifth meeting of the AssocUtion should be held, 

Oh ThhTbdny on ncuraon whs organised to 2>[I-am-Sce. 
On Saturday the third general meeting was held. Prof. Oppolaer 
Mi B paper on Ae qUei^tioit i Is Newton's W of 
fiivMioh nflkdM for the explanation of the notion of 
MMnty ^idiaa f Are theiw reasons for regarding it only as ap" 
ywuhlmately true ? In ooniideiirtlon of the Aeociei of Ae moon, 
of hf creuT^nd of Enchefi oomet, he cannot find the thexim 
based on^ewtimh kw In ta nrennt fonn sidfideat, bht ,it 
auwe e ondcr (he ^Ijpotnetical) ossumptioa ef a ooteiic 
' ihroa ndlm Afteiv an idAiW'gfem by Dr. 

Kmufti^ljiu (Hunkhi on Theopfanatu Boimafin Para- 
Ae iMlQg was olomd by Dr. GUndmv. We give a Ut 
of Atppafiraainthea^necif NatunlSeiem ' 


electric current ; Kurz (Augsburg), on dispersion of Light and 
' measuring the index of refroctiou; Sparer (PotMlam), results 
obamaed by obeervationb of the sun , Gruoinach (telin), on 
the electro magnetic rotation of Ae plane of pjluiotion of 
radiant heat; Grumnach (Uerhu), comparisois of mercury- 
thermo joelera wiA air-Lhcrmomeicra , Sacber (Salzburg) demon- 
atraled some new physical ex^icnmeiiU relating to Ae thowy of 
Ae fuTiiiation of trie earth (balls of suljilmr and spermaceti wiA 
crater- formations) ; Waltenhofcn (Prague) spoke onhi:i apparahii 
for demons tralion of the different action of hoUjw and solid 
electro magnets , Gun Act (Ansbach), on the pirallelogram of 
foretb 

Section IIL Cheuustcy : Bnihl (Lcnberg), on the cuanection 
between the optic aad thernuc properties of liquid organic 
bodies , Brauner (Prague), coatributims to Ae chemistry oT Ae 
rare earths, and on the pragr&.s of the system of periodicity of 
eleuient'i ; Schwarz (Gralz), short co nmumca^nn on Ae prepa- 
ration of nearly perfect alum cu'je^ by a new method ; Zorn 
(Heidelberg), on hyp:)iulrotUi acid; Bernthsen (Heidelberg), on 
the n^uie icUture of the proper derivotei of carbonic acid, taking 
special mticc of isomers. 

Section^ IV. and V. Geology, mmeralogy, pilsimtology, 
geography Bornith (tiu^lapcd), 011 the mineral waters of 
Hungary, Gumbel (Munich), on the geoljgical structure of 
the Unteisberg (near Salzburg), Uauer (Vienna) presented a 
new geoljgical map of Montenegro (designed by E. Tictze) ; 
Zittel (Munich), on Sponguc ai rock-forming inatcriol'i, and on 
riicatucnnu 1 j Baltzer (Zurich), on curved strata, Neunayer 
(Vienna), on freA-watcr Conchyha from China , Alth (Krakau), 
on Ae Jura '.SIC formation of Niezniow , Hauer (Vienna), on Ae 
Arlberg', Tschermak (Vienna), on the defiutim of species in 
minerabgy , Hoeriies (Gratz)^ on earthquake^ in general ; 
Woehner (Vienna), on Ac carAqiiake of Agram ; Richter 
(Salzburg), on ob^ervatuni made sU the Ohersalzbich glader , 
Doelter (Gratz), on Ae Cape Verde Islands ; Docker (Bucke- 
burg) on Ae occurrence of petroleun lu Northern Germany. 

Section Vin. Botany. Kraus (Tnesdorf), communications 
on the sap-presaine of plants, De Dey (Aulun), repirt on five 
new and pccuhur genera (Coniferae) of Ae Aachen chalk-fijra ; 
Holzncr (Weihea>Lephan),.oa agro^tologicol thescB ; Hildebrand 
(Freiburg-im-Drei^gau),. iionie observation; on the doweruiv and 
the fruita of plants , Woronin (St. Feter^urg), contributijn to 
Ae knowledge of Utdila^oea , Kirchocr (H ihenhciJi), on the 
longitudinal powA of plants. 

Sect! JDS VIIL and IX. ZooloirT. conDorative anatomr. 


Sect! JDS 
entomology 


IIL and IX. Zoology, conparative anatomy, 
TroBhcl (Bonn), di^fication of Gastropoda; 


Frame (Ldp-u^ on cell-Avlsion and free nucleai-farmation ; 
Wcidersheim (Freiburg^ on the geaeais of Jacjbson's organ ; 
Grobben (Vienna), on the vanatian of generiti^ins of Dalimnin, 

BIOLOGY AS AN ACADEMICAL STUDY ^ 

1 . 

TT is told of Ae kite Dr. Nonnau Macleod thit, on pagdag hb 
^ fir^e vuit A hiv first pariah, he was peremptonly dotawl to 
sit down and *'go orcr the hmdBVMiftali.'' 1 fed that arae 
inch demand amy, not unreaionnbly, be made of me to-night, 
Five-and- twenty yean ago one's porition in An respect w^d 
have been a compa^ivdy easy one, for Aen bidogy may be 
said to have had no "fuidunesitBlj" at all In spite of the 
lahoun of Buffon^ Erasoms Darwin, and Lamarck, At mat 
balk of naturaliRts at that time believed In Ae launiitabiii^ of 
iptciei ; as a natural donsequanoe botany and eodI igy reiuuoed 
mere cUsstficafeocy ecieneei,*' and Ae extrenrdinary focti of 
compmtlve anatomy, of icmfa^nio development, of 
cal oiatribation, mi ^momtologf, wire iacapaple ^owl 
Bplanaitlon, Indeen, dowficatioa itadf wai noAing move Aaa 
a lortot eapreasion of Ukmoses and unlikaueiies^ and waidofOU 
of all real rneanhw. 


- ffatnowits), on An moliiralar 

kMfe law. of (|HciCe hwt ud Ike Nat of Taimrtiatliiii of 
Iwdlei la^dWfett nl rti^ j Sadnt od « 4li^ 


Ntiroea 


deNadncd 0^ 


of all real rneanhw. 

But with Ae pi^icatim of the ** Origin of Species” A 1859^ 
a beitar day dawnri lor biokgy. wholn faJitore of wience 
laa been a snoamoa of attenpci to bring group ira gMp ii 
natural phmaomnn wkbin Aa^toopa of lome natnral law j wM 
ChaileaDarwiii'i gbmtiervloe to nAmoe Un In the fut AaL 
•lAoo^ ato blmadf the A a a u vnre r of Ae doctnne of dmot 
ha anca aedid, by AwAmoanob army af wdUrrufad faata off 
eoiinft f anmJ ka Am i contitoed to hk npogh'indC^ book, to 

* Ja ii Hi^l Udara d i l to rad ktto tiolvanto lAtaiy, Mar a Mli, hr, 
]^Jjj>Aty FadWr, Rio. Lom^ ftoOMDv sT Metogy la chalStarwrtqr m 
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bringing those netiinl phenomena which have to do with living 
tUnga within the all embracing Uw of evolution, thus mahiog 
belief in the theory of special creation once for all ImposGible to 
the student of nature. 

One may »y then that f ince the publication of the " Origin 
of Spedea" evolution bas taken its legitimate place aitbe central 
doctrine of biology, the key to Ihe infinite number of problems 
with which the study of animals snd plants bnngs us face to 
face. Without evolution these problems are incapable of ex- 
planatioDj and any attempt to explain them is little better than a 
roundabout acknowledgment of ignorance; but with the doc- 
trine of descent as a standpoint, problem after problem yields 
to patient investigation, biology thereby gradually growing into 
a psrfect and horaonious whole, os did astronomy when once 
the Uw of universal gnivitataon was established. 

Not that the real mystery of things is in any way diminished 
by this, any more than by other great discoveries. As Herbert 
Spencer finely says 1 ** Positive knowledge does not, and never 
can, fill the whole region of possible thought. At the uttermost 
rea^ of discovery there arises, and must ever arise, the question, 
What lies beyona ? As it is impossible to think of a limit to 
space, so as to exclude the idea of space lying outside that limit, 
so we cannot conceive of any explanation profound enough to 
exclude the question. What Is the explanation of that ex^ana- 
tion 7 Regarding science as a 'gradually mcreosing sphere, we 
may say that every addition to its surface docs but bring it mto 
wiaer contact with surrounding nescience.'^ 

But the fact that no explanation of natural phenomena can 
ever be final hoi no right to dmnnuh our profound thankfulness 
for every proximate explanation which the genius of a Newton, 
a Dalton, or a Darwin gives ns. To the true man of science 
these ezpUnatioDi come like a revelation, and he feels that bis 
most cherished beliefs, his most ingrain^ prejudices, must be 
brought into harmony with the new light that 11 m him, or be 
cast aside as no longer tenable. 

A few years ago — even at the time when this University was 
founded — something more than a bare statement of belief in 
evolutloa would have been r called from a professor of biology 
giving hia inaugural lecture. For then the doctrine of descent 
wil only lUst emerging from the fiery tnal through which all 

S eat trutKi, sacntific or otherwise, have to pass and it woa 
mostly believed by many estimable persons that ^'Darwinism " 
was in direct and necessary opposition to religion and morality, 
and was the secret ally of atheism, socialism, and the like. But, 
like the fundaraental doctnnes of astronomy, physics, and 
geology, evolution has survived all attacks 1 1 believe I am cor > 
rect in saying that there is now not a single naturalist of any 
repute under the age of sixty, who Is not also an evolutionist ; 
inMed, with Louis Agassiz and Von Baer, intelligent opposition 
to the general doctrine of transformifim u practically deaiL 
Even among the non -scientific public, opinion has undergone a 
wonderful and rapid change. An evolutionist is no longer 
looked upon as a dangerous vision aiy ; it is no longer thought 
necessan to hold '* that nature’s ancient power was lost” when 
she had to do with living things, and that the power which 
could form worlds out of a nebula was unable to evolve a horse 
lirom a hipparion, or even a speck of living protoplasm from the 
elements or thepnmieval sen. 

Under these circumstances it would be superfluous, almost im- 
pertinent, for me to make any attempt to repeat the arguments 
which go to show that the animals and | lants living on the earth 
at any period of its history are the lineal descendants of those 
which existed daring the preceding period, and that the origin 
of any living thing by direct creation is, in the first place, 
entirely unsupported by evidence, and, In the second place, 
unthinliable. 1 proceed, Ihcrcfort, to the main subject of Ibis 
lectnrw— the poiitlon which biology thould occupy in the curri- 
culum of our icbcola and of our Univasity ; in other words, its 
place as one of the natural idfences in a ntional idieme of 
^ucadon, 

Eduoadonal lubiccti may be divided into two cloiici, the 
directly educational— those which serre aa a true discipline, whldi 
tvaln the mind, leading to clear thought, aecurate reasoning, and 
a ^h inteUeetual tone; and the indirectly educational, which 
primarily serve to impart a certain amount of useful inibrmalioiii 
and only Mcondanlvi by Interesting the student and starting him 
off oa a ctftain track of thoughtp serve oa an actual means of 
mental culture. Perbapi theocst examples of the two dames 
an nanlsliMl by mathewtici on the one hand, and on the oAer 
by En^idim^ u iniaDy taught in schoola, A boy who dm 


once grasped the idea that two and two make four and can never 
by uy poulbllity add up anything else, has made a long itiide 
in his educalionu career ; but the boy who learns that the batde 
of Hastings was fought in the year 1066, or that Henry VlIJ. 
had SIX wives, has simply gained two comparatively unimportant 
concrete lacto, the possession of thousands of wblcn would never 
make him anything more than a wall-infonned person. 

According to the theory of education which was almost unl- 
venal in the last genentiou— the English public school system— 
Aero were two ^ucalional sut^ects, and two only, Greek and 
Latin, perhaps with *' a shadowy third ” in the dhape of mathe- 
matiGS, hut certainly nothing further than that. As a natural 
reaction against this time-honoured method of trimming down all 
minds to one dead level of scholarly doJness came the modern 

E rivate school system, the pruici^e of whi^ la to try and cram 
ito a boy's head a little of all the subjects of which it ii sup- 
posed he ought to know something when he arrives at man’s 
estate — diviiuty, Latin and Greek, modern languages, mathe- 
matics, sthirai science, history, geography, drawing, music, and 
even bookkeeping. Ihe wretched imild is '* every tmng by starts 
and nothing long " ; his masters, chosen for knowing soinetlung 
of as many as possible of these aubjecla, are utuolly eminently 
superficial, and he leaves gchooL well infonned perhaps, but 
profoundly and distressingly ill-educated. 

The private school system is now, very naturally, producing in 
certain quarters a counter-re action towards Ine exclusively 
classical and mathematical method of education, the plea being 
that the modern plan has been tried and found wanting, that 
neither natural science nor any of the other recent innovaUons 
have any direct educational value whatever, and that these sub- 
jects should therefore never form more than a very subordinate 
part of either a school or a university course, 

This cry for a return to the old paths has lately found expres- 
fiion ID an article by Dr Karl Hillebrand,^ who, however, makes 
certain very important concessions to his opponents. In the 
first place, what he is fighting against is not so much scientific 
education — I mean instruction in the natural sciences — is super- 
ficial education ; and in this every honest teacher of science will 
be at one with him. Then again he advocates the postponement 
of tbe study of Latin grammar^the chief instrument of cultuit 
in hii eyes — to the age of twelve or thirteen, and the empk^- 
ment or the first three years of high school life to training ihe 
powem^of *' observation, comparuon, memory, and all the ele- 
mentary fnnctiODS of the understanding.’' In this alsa'the advo- 
cate of science teaching and the opponent of the English public 
school system in its purity will be altagether in accoirionce with 
Dr. Hillebrand. But when he goes on to advocate aS| the beat 
training for these elementary /unctions of the under/tanding " 
the learning of texts and dales role, and, by way of science, 
the "bimple class ificatlona of zoology and botany,” (U^tratedby 
the "exhibition” of real animals and plants, one cannot but 
wish that before printing such crudities he had tried to under- 
stand in what the elementary teaching of science really confiists, 
and how far such teaching would supply the training in dbierva- 
tioD, comparison, memory, and 10 forth, to which even he 
would devote the earlier years of school life. To him, as to 
many, strict teaching means classical and mathematical teach- 
ing, and instruction in Eclencc if, if educational at all, only 
Indirectly so. 

This opinion aa to the cdu cations 1 value of natural science 
arises, 1 am inclined to think, from an utter misconception os to 
what is meant by science teaching i by assuming, in fact, that 
science can be taught by the onunary educatioi^ apporatu of 
books and lectures. The fallacy of this ii only now bmnning to 
be perceived, even by professed teachers of rdenoc. It la true 
that the chemists have long had their laboratories and the 
human anatomists their dissecting-rooms ; but the notion that no 
course of lectures on physics, biology, or geology ia complete 
without a correspondliig coutbc of practical work, la the product 
of the last few years, and is even now unrecognised in some 
British ufiiversitla and in the large majority of ndooIb, 

And yet, one would think, nothing could be more obvious. 
The whole end and aim of science tesi^lrg is to bring the student 
Into direct contact with nature; to insure hu knowlngi as he 
knows bis muldpUcatlon table, the main Uwe upon which nalnnl 
pbenomeot depend, and to nuke him Bee,>ltlumt any possibility 
of mlstakeu the rriatfon ofthose laws to the facti of Um universe 
u he Is able to observe them. What weuU be khouglit at a 
mathcmaticel teacher who reUed entirely on leeCnras, m never 
* ’’HaVCuUuv inOwaaBy,” Emw, August lOo. 
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dreamed of iniutiag that hii NpiU should apply what he hod 
taught by working out examples for themselves 7 Or what of a 
teadier of art who ignored I he necessity of making his students 
draw or paint 7 Every one sees the neceselty of prscllcal, and the 
useUameas of exclusively theoretical teaching in these instance", 
yet the fact is generally ignored that the case is precisely the 
same with scientific subject”, and that a man who lectures to 
beginners day after day and year after year on, for instance, the 
mtricades of animal structure and the problems connected there- 
with, without making his sLudents see, oy actual ( isseclion, what 
an animal i&, is in great measure spending his strength for 
naught, 

Unlil this important fact is recognised and proper provision 
mode for it, natural science never wUi and never can be a power 
In educstion. As Mr, Matthew Arnold puts it, *‘To say that 
the fruit of classics, in the boys who study them, at present 
greater than the fruit of the natural sciences ; to bay that the 
realists have not got their matters of instruction so wdl adapted 
to instruction as the humanists have got their", comes really to 
no more than this ; that the realists are but newly-odmitletl 
labourers In the field of practical instruction, and that while the 
leading humanists , . . have been aho schoolmasters, snd have 
brought thciT mind and energy lo bear upon the school teaching 
of their own Btudies, the Lesiders in the natural tctencen . . . 
have not. When scientific physics have as recognised a place m 
public instruction as Latin and Greek they will be as uell 
taught.’* 1 

When these remarks were. written (in 1868) they were appli- 
cable to science-teaching not only in schools, but also, in great 
measure, in universities and colleges. But since that time great 
changes have taken place, and in biology, of which science ^ne 
1 am competent to speak, the improvement is due, hrstof all, to 
my honoured master, ProL Huxley, and next tohiii co-worker, Di. 
Michael Foster, both of them brilliant examples of the fact that 
an eminent man of f^cicnce may be at the same time a laborious 
practical teacher, llie clas' es begun by Prof, lluxley, with the 
co-operation of Dr. Foster, at South Kensington, and since con- 
tinue at the School of Mines by Prof Huxley and Mr, Thisel- 
ton Dyer, at Cambridge by Dr. Foster and his pupils, at Oxford 
and University College, London, by Prof Ray Lanke&ter, have 
now fairly put the teaching of biology upon a sound footing, and 
may be said alreody to have proved the value of that science os a 
true menial disciphne, an educational instrument of very high 
order. 

At any rate this is proved as far os University education is 
concerned. The battle has &till to be fought in the secondary 
schools, and, as every one must see, the circumstances there ore 
BO difTerent that victory m the one case is no criterion of victory 
in the other. It is evident, in fact, that the strict training in 
observation and experlmeid, without which, 1 cannot insist too 
often, science teaching Is valueless as a mental discipline, is very 
difficult of application in school", and that the consequences of 
letling a large class of young boys to make oxygen, or take a 
specific gravity, or cut up a rabbit each for himself, might prove 
rather subversive of order than conducive to im| rovement 
But it 'hoa been amply proved that there is no difficulty jn 
the case of senior boys taken in comparatively small classes 1 
and even m large elapses the practical teaching of elementary 
botaiw IS quite fcOMble, as is bhown by the experience of our 
own High School. Botany, indeed, lends lUelf more than any 
branch of science to school- teaching, fruin tha simpie fact that 
by 111 meanii the pupil can be brou^t face to face with Nature 
with comparatively little trouble, with no apparatus beyond a 
pocket knife, and perhaps a blmple mognifylDg-glaBS, and with 
no mui unremovable by a duster and br^m. 

For these reasons I am inclined to think that botany should 
be made the staple science bubject for the junior classes m 
schools. If taught thoroughly, it necessitates the introduction 
of a good deal of elementary chemist^ and physics, since the 
pilncl^cs of vegekablB ph^ology, which should on no account 
Qc onutted, cannot be explained without reference to the comp 3- 
sitioD of air, earth, and water, the difihsioii of pse^, caplllamy, 
chemical decompositiOD, arid so on. TheontTcally, no dohbO, 
the fuimdatioD of a sclei tific tninliljg ihould be laid with inathc- 
matlcs, physic", and dieriilitfy. As to the first of these these is 
no diffi^ty ; but unleM ihe two latter can be taught practically. 
It seems to me that the best thug |i to be oontent with aome- 
tblng less than the ideally perfect, and, with mathcenatlol at the 
necenory Introdnction to abstract i d e n ce^ to take U oir bads 

■ " Higher Schools and.UnlvwilllM 


for the concrete study of Nature the facts and phenomena of 
pUnt-life.' 

There u one consideration of the first importance, which every 
science teacher must keep in mind if he wishes his subject to 
have ils proper value as an educational instrument, and that is 
the absolute necessity for demanding as much and as hard work 
from his pupiU as ihe classical or the mathematical master. 
Unfeis this » done scientific subjects mu^t always hold an 
infenor position, and the teaching of them can never be fol- 
lowed by adequate results, It behoves eveiy one of ns to 
remember that — 

“ Von der Skim* heiM, 

Rinnen musj der Schweiia, 

Suit du Werk den Meiiter loben," 

and that, if we ore satisfied with a mmimum of work from our 
pupils, ve mubt also be content with a mminium of respect for 
our teaching. As long as in our Matriculation and Junior 
Scholarship examinations a pupil can pass creditably in a scien- 
tific subject by getting up a text-book, while to obtain diftinctioa 
m cUisSics or mathematics requires proloneed and thoughtful 
work, so long will science- teaching in schools fail to have any 
real educational value. 

1 should like to make it perfectly clear that 1 am not making 
the slightest attempt to uphold the absurd notion that science 
should replace the strict study of lan^a^ and literature, or of 
mathematics. All that I plead for is that it should be put on 
equal terms with them, and should no longer be handicapped by 
a totally inefficient method of teaching, and then condemued as 
wonting in the cssenlials of a stnctly educational subject. 
Tho^e who advocate a return to purely classical instruction 
because of the acknowledged failure of book -science ore com- 
parable to politicians who can >^ee no remedy for the excesses 
of a revolution save a return to despotism. The whole 
case as between scientific and literary instruction u so admirably 
put by Mr Matthew Arnold that I cannot resist the pleasure of 
quoting the pa'^sage The aim and office of instnicUon, say 
many people, is to make a man a good citizen, or a good 
ChriBimn, or a gentleman , or it is to enable him to do his dnty m 
that state of life to which he is called. It is none of these, and 
the modern spirit more and more discovers it to be none of these. 
These are at best secondary and indirect aims of instruction ; its 
primary and direct aim is to enable a man to knvw himsilf and 
the worlii. Such knowledge is the only sure basis for action, and 
this boi'is it is the tnie aim and office of InstrucUouto supply. 
To know hmuelf a man must know the capabilities and perform- 
ances of the human spirit ; and the value of the humanities, of 
Alterlhunnwuienichaft^ the science of antiquity, is that it affords 
for this purpose an unsurpassed source of light and stimulus. . , . 
But It IS also a vital and formative knowledge to know the world, 
the laws which govern Nature, and man as a port of Nature. 
This the realists have perceived, and ihe truth of this perception, 
too. Is inexpugnable. Every man 11 bom with aptitudes, which 
give him access to vital and formative knowledge by one of these 
roods ; either by the road of studying man and hU works, or by 
the road of studying Nature and her works. The biLsineii^ of 
instruction is to seize and develop these aptitude5i,'’ And again : 
'* llie grand thing in teaching u to have faith that some apti- 
tudes of thia kind every one nos. Thu one's special aptitudes 
are for knowing men — the study of the humanities j that one’s 
special aptitude ore for knowing the world— the study of 
Nature. The drcle of knowledge comprehends both, andue 
should all have some notion, at any rate, of the whole circle of 
knowledge. The rejection of the humanities by the realists, the 
rejtction of the study of Nature by the humanists, ore alike 
Ignorant.” 

Until within the last lew yean the position of Fcience, and 
especially of biology, m universities and collene, was quite as 
unaatbfactory as in ochools. In the days when zoology was 
taught merely by lectures, and a man to Insure success in exainl' 
niuoDS had only to "cram” hu notes or a text-book, and 
perhaps be aUe to tell a mammal's skull from a bird's, 
or a bivalve ihelL from a coral, it was not unnatural for 
the votaries of the older forma of culture to look upon science ” , 
os a sort of academic AI atia~a usefiil-enough refun for the' 
stupid, the lazy, and the eccentric, but somethiliig quite 

■ For iJiu reason 1 cannot but regret that In the rogulalipH S^r Jnni^ 
Bchola^lpi approved by the Senate at ihelr racent iimiln& bielogy.u only 
eouDied u of equal oxamlnaUDn vmlua with a single braach of nhyuci : M 
that while a candidate can take up phyilci alone of adenea luQeci^ ha W 
obUpd, if ha Sato biology, lo ton m addldon ikhcr obawklry or a bnnu 
of fo^a or PMchadei. 
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tht Dotififl of % BUI wltli & fur ahue of intdUoct md 
diliMOce. 

Xad thifi opinion wu quite jutified bv the facts, la ray own 
Uolfanity-^Loadm— «atil qaiie rtoeiUly, there wu no evideaet 
of fnctu^ knowled^ required la any branch of science esccpt 
botany^ for the degree of ikcbelor of Science. A fair amount 
of oiothenaatlcol phviics were deoianded , but 

the chunictl standard was nuserably low, and the zoology, 
physiology, botany, and geology were such that a'3 experience ' 
easnlnee would wiib for more than a month's reading for each, 
with perhaps an extra fortnight in the case of botany to enable 
him to learn enough of tbe art of describing plants. But now 
that a searching practical exammatioa u enforced in these 
■ubjects, tbe degree hu a real value — it is evidence that a man 
has done real work. 

The cose is very similar at Cambridge. Formerly, tbe 
NotuioJ Science Tnpoi was a bye* word — a sort of back-d^r to 
a imlTersUy degree Now, thanks in great measure to Pr, 
Fomcr, the chances ore that a man who takes high honours in 
that Tnpos will be the intellectual equal of a high wrangler or 
of a tu^h doitaic. 

Considering that this regeneration of biological teaching bc^n 
only about ten years ago in London and Cambridge, I think 
New Zealamd is diatinctW to be con^atulated upon the fact that 
the first profes'^r of biology in the Colony — my predecessor in 
this Chair, Captain Hutton — was also the first to inaugurate the 
(rue methm ol teaching that icieiicc in the Australian Colonies. 
It ii by no means the least important debt which the Colony 
owea to Prof. Hutton, that he, having made hb reputation os a 
sysUmatic zoologist, voluntarily undertook the labour— no lighf 
one— of organism^ in connection with his lectures, a doss for 
cegnlor practical loatruction In comparative anatomy. I roust ! 
conleis to a slight feeling of dUappointment at finding, on my i 
■crivai here, that the tcvolutioD 1 kid expected to hutmte was ’ 
nlreody well unda* weigh. 

{Tffbg cMtHftMd,) 

THE ELECTRICAL DISCHARGE, ITS FORMS 
AND ITS FC/NCriONS^ 

1 . 

T F we knew as much about electricity os we know about sound 
^ or Bj^t, we should be still a Ion' way from having learnt 
on that we could wish, but wc should know far more than we 
do now. 

Fat bstoBCC, m tbe matter of sound, we know, in roost cases, 
tbe nature of the air disturbance to which it h due, and the 
mechanism wliereby that di««turbance is effected ; and we have 
ascertained the magnitude and character of the aerial waves on 
which sound is corned. We know, in fact, what it is which is 
traiumitted, and the velocity and direction In which that trans- 
■iiiioa takes place. 

Again, in toe matter of hght, although we do not know the 
exact nature of the disturbance to which luminosity is due, nor 
the mechanical process by which that disturbance I'l effected; 
although we are not even certain whether the ntherial waves, to 
which Ji'ht ii attributed, have an actual existence or nit^ wo 
nemtheless do know that lomeihlng which Is capable of being 
represented bj wave motion is transmitted along a rav of light ; 
its direction u a. matter of simple observation, ana we have 
determined the velocity with which it travels 

Bht when we come to electncity our knowledge is much more 
at fault. We know, it Is true, now to produce electricity or 
electrical action, os well at bow to transmit it, hr means of 
wires, to a distance ; we know oliO that there is a aissymmetry 
tl the two ends or "terminals” of a battery or machine, orotha 
SQuree of electnctty, implying a directional character either in 
that which is tronsmittM, or m the mode of Its transmi'«sion. 
But we know neither what electricity really is, nor the pFOcess 
wher^^ it is transmitted. And olthoo^, on account of the 
iSbsyiBetrv above mentioned, we cannot divest ounelyeB of the 
Uu of c^mtlon, yet we have as ^ no Certain cine to the actual 
direction in which the tranimisoion con be said to take place. 
It ha^ indeed, been shown, by (he late Clerk Maxwell and othoe, 
the mathenutical expressionifor the properties of amedinini 
lAope tibralions are copaUe of represenung the phenonvent 
Mt. «• Mflie as those oi a mednim whose vfbra- 
Mu tae equable of le pi e seiuln g ihoM of dectni^ilBa^ 

* At—B:dehWidbdbiaiih»Biiibh ^ nil sHiremYosIt caff Wtswkil 
Bponliiroedc, B.C L , LL.D, PNaldt of |ha iUyal 
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netisBi j and tlrot^ on the aappMitJM that light is en electro- 
Bogueflo pfaenoBeiwii, the vdodty of pfopoMovi of electre- 
roo^netlo distvbraces H tte aame oa the velocity of Hght. But 
■n identity m ihe mode of mathematfcal representation does not 
deadi aaythng about the physical facts in either core, nor does 
It even prove that the facts ore the mma in both cases. And 
Ubtly, even, giwnthvg that there is octuil motion aloug tbe wires, 
neither the mathematical formulie nor the experimental facts 
can as yet decide whether the motnn, or " current *" of eleatri- 
city, IS to be coBsldered a!i starting froji one tenninal and 
arriving at the other, or oi starting from the second and arriving 
at the first , or, indeed, whether the motion may not be in some 
sense double, m both direction i at once. 

In this somewhat nnsarisfoctory state of ignorance we approach 
the subject of this evening’s discour^. And although 1 enmet 
hope in any adequate sense to resolve thc'^c difficulties, I pro- 
pose to explain what progress has been mide towards a scdirilon 
of them, and to indicate the direction which appears to oRbr the 
best proml e of succeis in the prosecution of further research. 

Into the various inodes of prodncing electncity it is not ^y 
intentim now to enter. 1 riiall are them iDdiffereBtly as may be 
mixt convenient, explaining only in general terms any diflereoces 
which may be of conseqnence for understanding the vanoua 
cx.^eriments shown in illustration of mjr argument. It wUl, in 
fact, be assumed that electricity has been produced by some 
known means or other, and our object will be to examine it in 
the course of its passage, with a view of obtaining some infornu- 
tion as to its nature and its mode of transmission 

Asa matter of fact we have here as our sources of electricity, 
first, a H jltz machine, or, rather. Prof Toppler’s modification 
of it), which produces electneity in a coiidiiioa similar to that 
gWen off by Ike ordmiry fnctlonal machines, alihough it c fleets 
this by a different method ; secondly, a battery, or arrangement 
of metallic plates and acid, wherrin a flow or "current’' of 
electneity is produced by the action of the acid upon the metal ; 
thirdly, a dy>iam>michioe, such oa those inveiifM by Gramme, 
Siemens, Bru^h, or others, which produces i current sunllor to 
that from tbe battery, but by means of the expenditure of ne- 
chanlcil force in m ivtng coils or other closed circuits of wire 
within the influence of an electro -magnet, or, us It is usually 
termed, within a magnetic field ; fourthly, a mogneto-roaefaine 
by De Merltens, producing, on a principle «lmilar to that Involved 
in the dynamo -machine, a series of current', but with Mmanent 
magneto, and in this case in alternate directions ; finUy, an in- 
strument called an inductim-coil, the object of which if to pro* 
dace from currents o? one character currents of another, In a 
way to be prerently described ; and, lastly, we have Leyden Jan 
or condensers for accumulating large charges la a mauner Which 
will allow of their being discharged all at once. 

Now, in tlie first pbee, suppose wc nuke use of the bettcry, 
or of the dynamo-machine, j^roducing a direct and practically 
uniform current; then, if the wires carryhig tbe current be 
closed, no directly viiible effect ii produced. 1 say "directly 
vi'ible ” becaure indirectly wc can prove that a wlrecinying a 
carrent is in ■ condlticm diflereut to one nit earning a cuntat, 
One way in which this may be shown ii the followiag '—If we 
bring an ordinary piece of copper wire Into the ncighbourbood of 
Bime iron filings, tbe filiugi ire IndlRerent to its presence when It 
h in Its natural stu'e ; but as soon as the wire is made part of a 
circuit through which a current U flowing, the filings are Mtncted 
by i^ as if by a magnet. When the circuit is broken, so that the 
current » inlenupted, the filings drop, and the wire renmai its 
ordinary condition. This property of a wire carrying a eufTMt 
is, however, beside our present purpose, and 1 raentiun It only 
in order to show that the pasao^ of an electric cuimt la qot 
uitbout it<; effect on a clored circuit, evdh when no reittlt li 
directly vlaible. 

The magnedc eflect which we have Just seen Is not, howflvflr. ^ 
the only effect which a cutrent prodoces in a doaeddreutt. U 
hi a galvaxfc dituit^ supposed to consist otherwise of MW 
wire, vs Interpose a piece of diflkrent metal of a kM cuM 
rvftietory on aocount of Its had condactivc puwdr, waA m 
pladmiin or iroii, or i sufficiently thin piece of the ima wlA 
we ihiU find Chat when the currenf br pamlng, the lutcrpoMa 
win bcoomcB hot ; and If wc increase tbe streoA of tba euindt, 
or reduce tlia^tbickfieii of the wiic^ln otser wowhi jf W i 
inCredae to qnainthy trf elMridiy' flowing through 
or dtmiferiih the 'sfu of to plmnn omuctor wUn kai to 
> curry stoitt Aud that the temperaihre ptoportldMlf 
ocitfad. A itolnr incrined ttopafatora wUT he pnoduoed by , 
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jhoTtenlng (he wire, although the explantdoA of the phenrmenoa 
is not qnUe fo ilmple, If the Mine process be carried funfaer, 
Iheplntiimm will become white-hot, and if it be carried still 
fortDC^ the platinum will be fused. The Swan, the Maxim, the 
Lane-xox, oud the Edison Umpf, in which the b^ht ii due to 
the mcandefcence of a dne ureod of carbon, are beauti/ul 
instances of the application of this principle. 

The platinum, which docs not allow the electricity to pass 
along it with rhe same facility os the copper, is said to offer 

greater reiib tan ce ” than the cop(>er of iIk aome tfaicknesB to 
the passage of the current ; and if we were to inea>>ure by a 
suitable instnimei t the quantity of elecjlricity which passed 
'through the circuit w hen the platinum wai interposed, and were 
to compare it wuh that which passed without the platumin, we 
should find that ihe quantity was diminiBhed by the interpo^tion 
of ihe platinum. The energy which, as electricity, disappears in 
its pas^c ihrongh ihepiatinuTn is however, not really lo^t, but 
re»peara in the Form or heat. 

Instead, however, of interf oiling in the circuit a Itngth of 
resisting metal, we may break the circuit altogether, or (to 
express the ^ame thing in diFereTit v ords) we may interpoee an 
interval of air. In such a ca<;e the electricity will no longer flow 
freely as it does through copper, or even push ila way u it does 
through plailnum, but It will traver e the in ter val only in ad i rnpnve 
manner in ihe form of a fla.>-h or ‘^park , and it il to be notrd 
that the interval over which ihe passage con f e made to pan, 
or length of sporki doa not depend, at lea.st in a direct manner, 
on the dooiitity of elaciriciry employed or *'btrengih of 
current,** but nthor mfoa the quality of it. This miality u 
Called ''toDiACMi,” and It li aeasured by the ••trength of current 
which it con main lam, oi eonse to /low, through a given reoiat- 
ance. Tka lance osUmI into play m the procew is caUed 
"electr&enotlM fane.*' Without attempting to go fully into 
the subjoct, ve may ilbulrate the relation of quantity or atrenglh 
of currcBt to teai'^joa or oiectro motive force in gem ml terms by 
referenofl to ihe instrueotol means rcqui'>ite for iheir ( roduc 
lion, Uma it is wiiotly , stated thnt in a battery the quantity 
depends «poa the sue of the plates employed, and the lenuon 
upon the futmber of oeUi ; and similarly, that m a magneto- or 
a dyaama^aiachine, the qunuty deper ds mainly on the mtckneai 
of the wiM Wd m its noMlruaion, and the lenuon upon ibe 
DUDiber of oonvolutiona or length of the wire m ihe C(>i]s Cor 
a given spaed of wovklng, of for a given number of convolutions, 
upon the ^>eed at which the machine is driven. 

In furlkn oaplanorinB of thio, however, it should be pointod 
out that tho current genentod has, mdependenUy of the extirniil 
circuit, ho pan through tfao cells of the b.iiteiy, or through the 
w itei of ^ BtehtBO, bath of which ofiTer resistance. When a 
Etiong rairiW is requhad. Itus resistance may be dinlnbhed by 
increosiiglhaalziiir ihesltfes in the case of the haUeiy, or by 
increaslpf vba dloaMtor Of ilie wires in that of the machine. In 
Ihe lattor sasa k nnit be haene in mind this ircreare in diamtOer 


usuollv i aa olaii adiaiiBUfM of length on account of (he neaii- 
sary lindtotiaDi m rba^Mmisjons of the machine, and coiuie* 



WithlwHitoMtiUMfte matter IS a httle diAraaL TIsm 
quantity af ygoduced depends on tha onoiat of 

Eoiface Wdkawadliaag'ptitea pasring m front of lha ODOeclaci 
in a given time, and oonrcquently for a given machine upon the 
speed at which it is driven. Thus there is nothing either in the 
canstrUction of the machine nor m its Internal working which 
can alter anything except the Quantity of electricity pioducrd, 
and wi ipust therefore look to toe circnmstincei and mode of 
dlschne for a detenrnnatkm of ihe (en^ion of the electricity 
■evolved. 

The induction-coil u an instrument for producing from 
WNBts of laive quantity and low tension othen of high 
leniiea, but of small quantity. Tt coml^ mainly of two 
part^ viz. • primary ooll of iWck wife and few convolutions 
threngh whiGn Jatonnictent egr r ert s om Eeat from a b a ticry 
or aadilDe; and a acomdary anil putiMe, hut not eoopect e d 
with the former, of fine wlm and mahy oonvothtiondk fhrongh 
whidt by a kind of sympathetic or *'inducciee’' aetiCm 
taspevtiy carrents art set ^ every time a enmni begbiB or 
eOpM k the prlmorr. The tension of Ae induced dt urenk 
depends fundtinaiCally upon ihe laMih ef wiiw or aonber of 
the MfalnfJoni in ifae scoondofy eaiC Hiareore eevml other 
pfrtB of the Instrnment wbieh ore hnro^hil kr Iti moiiin^ 


which, how ever, it is not necessary for our prcfcnt purpofe to 
particulan^e 

From this digression wc may now return to our main Lubjei.t ; 
sad taking It up again at the point where we left it, viz. ibe 
heating of rcd<«ting metalo, w'e may vary the expenmont by 
taking a piece of iron wire, and bringing to bear upon it cone 
of Ihe induced high ten>'ion currents from ifac induction-coil. If 
will now be found that if the sparls follow one another with 
Eufficient rapidity, the vire will not ha\c time lo cool duriug the 
interval between two successive sparks, and that it will bm 
like a match or other combu<.tibJe ^ubftance. 

If, however, we use, instead of iron, 'ome metal very diificuU 
of fusion, or "refractory," os it is called, Fuch as irtdmni, the 
cou'^umption of maleriiil will he extrimely small; and in the 
incandescent terminals w e shall have a source of light of con- 
•^iderahle pow er. And further, if the terUTinaLs be mclosed in 
an envelope imyervirms to air, and either well exhaublrd or 
paitially filled with suitable gas other than oxygen, nitrogen for 
cxamnic ; then the loss by oxidation w ill be reduced lo an in- 
Bigninc.'int amount. On ibis principle Mr. Gordon has con* 
itmcled a lamp, which conrequcntly bv, at all event*, ihe 
raentific interest of occupying a position intenntiliMie between 
the incandescent and the arc lamps. 

Lastly, if W'e accumulate a large quantity of electricity m a 
Leyden jar, and dLscharge it all at once through a tkin wire or 
film of ^dly conducting mebl, we shall caure the metal (m this 
GO-se a strip of gold leaf) lo he not only fused but to be •‘haltered 
or defisgrated, in the manner which you will immediately ^ee 
The image of the gold leaf u now thrown on the Fcrecn, the jor 
u chaig^ by currents fi'om the induction coil, and if dr charged 
through the metal. The gold leaf is npw ^hattord by ihe 
passage of a high tension chorjge, the quantity of whidi is greater 
ihan it can carry ; and in the image of its remains we may trace 
indications of the forces whith have been at werk k the process 
of dcatruclioD. Oh-crve, in particular, how the panicles have 
been thrown laterally outwards, as if by an explosion from 
imide the gold leaf. Tn ihe aberrations of range of ihe laterally 
ccaltcred particleB Mr. Da La Hue traces oa analogy to the 
phencDMma of itnatiofi dercnled below. And if th«c altenia* 
lions are not due lo diversilies in the conduciiDg power of ihe 
wire at vtnous points, but to remUmccs set up poiedirally by 
the dipchorge itself In its pouage, the two ybenowna nmt 
ceitiinly hive ecmcihmg in commoD. 

1 do not, how ever, propoM to pursue these rpm kfo ma'er 
detail, because the subject to which I wish more portiiulaily lo 
draw your atleniion, u the mo^t fruitful both in remltfi aclually 
obtained and in prombe fur the future, u the poMge of the 
discharge through air oimI other nsea. And I hove adduced 
these experiments w iih OMtallic lubslancei k order to rhow that 
the dbeborge through them is CBMble of various modifiraiioa", 
analogous to those wfaJoh we .snail presently M k gofecus 
media. 

Turning (ben our alteaftkii to gasoh k wiO be oamvaient, for 
k-strumcntol sad other reonDns, tn invert the ordm of experb 
ments, vo os to begin with the form of discharge wJneh corre- 
BfcBdi tbodaflagretion capanmeoit, tad k proMOdtiience to 
fan viokaft fsoBo. 

Wa wHl now iBaJw nie 4f (be wiiihkei efhile the 

kUmnemt it k OfCtioii, vc leporaie un tnrmkok to mj mr de- 
xgLa dUtiM. the dkehn^ wiQ take the fosn of a Wght rpark 
extending usually in an irregular line from one terminal (□ the 
other. If, instead of discharging ihe machine or coil in ihis 
manner, we charge a Leyden jar, and then db charge it; or if, 
what ia sutstanti^ly ihe «ame thing, we insert a Leaden iar in 
Ihe circuit, allowing it ta become charged and to diii.hamuieifj 
then the discharge m of a character similar to that above di- 
Fcnb^j except that It Is shorter in span, and at the •emelinm 
more brilliant In illumlnatioD, This is due to the groater quin- 
tity of electricity discharged at once. It la moreover to bo 
observed that, however great the quantity of elNtrlcity paiilr( 
in this manner, fte dbeborge appears to be ohsolut^ ksfiota* 
neouB, Ills moreover a curious circamatancr, attested by many 
experiments, that (be form of disdiarge in which a Leyden jir 
is used appears to be incompetent of itself to commnnl^e Imt 
to even inflameiable bodiea. Thus, lucli a dlFcbaige wlJl pierce 
a cord without leaving any iJgni of chafriim behind j and d w itt 
dbpetw a heap of guiipdwt&, through which it * 

heap of zood, without exploding it. It may be added that gwp- 
osetoa ltae!f, even in a state favourable to cxploFlon, hrhen ex^ 
posed lo a dbehorge of tUs kind^ hi not only not Ignited, Int 
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Buraly ihoiTi ugoM of porforation like the card, without any 
blAckralnf or ladicatlon of combaatioji. 'Whether these fecti 
poLot merelx to thortncH of dontioii in ihe ducluri^ such u to 
preclude the coinmaiikatio& of heat-vibraluias to the bodies 
traversed, or whether thqr imply some mode of moaon with 
which h^ has nothing to do, are qaeitiona which have been 
thrown out by those who have studiea the subject 

la favour of the former view it should be stated that the 
spectruJi of the spark proper, whether with or without the jar, 
■Qowi brijfht lines, indicating the preaeace of metallic vapours. 
Theae of course Imply a huh temperature, although not neces- 
aarilv any great quaulity of heat. And if the duratun of the 
spart its^f be extremely small compared with that of the inter- 
val between two luceessive sparks, the period of cooling will be 
extremely long compared with that of heating, and the observed 
remit is exacUy what we might expect. 

There is, however, one feature of the spark discharge proper 
which ij perhaps especially deserving or remark, namel/, the 


similarity, In appearance at least, of Us passage through air 
with that of a spark through glass or other solid and non-con- 
ducting substances. In the latter cam we are familiar with the 
manner in which it rends Us way by a ihsitering and didocadon 
of the substance in its immediate path, while u leaves the other 
parts of the substance untouched, very much as does a bullet 
when shot through a pane of glsAi. The path, however, if of 
any considerable length, is never Quite straight, and it somedmea 
divides Itself into two branches. The analogy above suggested 
will be complete, and the phenomenon will be brou^t into 
harmony wltn other known facts, if only we regard the spark u 
being so rapid, so initantaneous, m its passage that the paHides 
of air have not time to eierciae theu- mobility dnruig Ihe period 
occupied by the spark In its pa^kSage throngh them. In this 
view, air itself in the presence of tne electnc spark is to be 
regarded as exhibiting a rigidity and britdemss comparaUe with 
that of glass itself. 

If, the Leyden jsr havtng been removed, the terminals ofjthe 
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Holts maebiUe be separated to a distance greater than that over 
which the spark will leap, a hissing or crackling noue is heard, 
indicating a rapid intermittence in the discharge, and a delivery, 
so to speak, of unalL quantities of electricity at a time. A 
minute exiudnation of tne ^enomena occurring with terminals 
of difierent fjrms, and at different dutan:es, hu led to aclassi- 
hcation of types of discharge under four main heads 

I. The gi6w lUKharge i wesenti^ a glow on the positive 
terminal, and a plnml of li^t issuing from the negative, and 
consisting of two portkmi wuh a dark space between them. 

fl. The brush discharge i consisting of a brnsh, vis., a item 
and^branchei at the positive terminal, a pencil of bght at the 
llMflve, and a dark space as before. 

The band ducharge i consisting of a bond of light pro- 
ceedlng from the positive termiDal, lomellmea stratified, and 
icpantai from the negative glow by a dark ipace. 

4. The spark discharge : showing in the speotroseope brUht 


lines at both terminals. Two brushes of ineUllic vapour, that al 
the positive terminal being the longer, that at the negative thi 
shorter and thicker. Two dark spaces are to be noticed in thli 
form of discharge. 

On the other nand, if the terminals be brought nearer togetha 
than they were at first, nearer, that ii to say, than is suitable Ibi 
the production of the spark prow, it will be noticed th^t Hn 
sharp cracking noiie is replied uy a sound similar to that hearc 
when they were beyond atrlking distance. The Intermittenoi 
of the discharge bcMinei very rapid, and its colour asauBWs 1 
reddish hue. 

A full explanitloD of this almost abrupt change in the did 
racter of the discharge would probably involve a more profimnc 
acquaintance with the nature of electricily than we at 
poeseu. But then is reason to think that something Iw thi 
following lakes place i-»Tha path between the tennlnals" onfli 
opened offers for 1 v«y short time considerable facility for tbi 
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dectridtjr to tnvene it a^ia. But the distance between the 
termlnali being very small, the electricity coming from the ma- 
chine soon attains the requisite quantity and teniiioD, and the 
discharge la repeated before the facilities due to the preceding 
discharge are lost. The bhortneaa of the interval between 
the terminals conseqoently acts in a double manner to facilitate 
the discharge, and tiiiia render! the transition from one form to 
the other more rapid than it would otherwiie have been. 


Obaervationa with the snectroscope indicate that heating here 
takes place, and the rerolving mirror shows that either in the 
discharge Itself, or in the beating eflccts due to It, there la a 
manifetit duration, all of which tend in the direciion of the 
explanabon suggested above. 

The character of the diKharge from ihe induction-coil both 
when Ihe terminaU are widely separated and when they are near 


together, is gercrmlly •^imilar to that from the machine , but Ihe 
durational character of the former is very much more marked 
than that of the latter , so much so, in fact, that with large coils 
the duration extends over a fraction of a second, perfectly appre- 
aahle by the eye withont any auxiliary apparatus. This is due 
to the nature of the instrument, and is dependent both upon (he 
time occupied by the core in losing its magnetism, and also 
upon the mutual induction of the convolutions of the pecondaiy 
coil. 'Ihe flame which accompanies the spark proper is the part 
of the discharge which persists; and it will have been noticed 
particularly when the coil is excited by theDc Mentens’ machine. 
The discharge produced from the secondary through the inGtru- 
irentality of this machine is so remarkable, tbai it has been 
considered worth a special study. It has aUo been nf great 
a'^sLstance in the examination of the action of a magnet upon a 
discharge , but the re^ulLs of the latter experiments have not yet 
been published 

'Ihe form of discharge which we have now reached is mb- 
stantially that which is known as the “arc, ''or comparatively 
quiet and continuous discharge between two terminals near to 
one another. 

Turning to the arc, let us take the form most familiar |o our 
minds, VIS. that used In electric lighting. 1 now project on the 
screen an image of the arc ai wed in what are called '* arc 
iamps/^ Ihe whole consists essentially of two rods of carhnn 
placed end to end, with a .short interval between them. The 
interval is of a len^h capable of being traversed by the current, 
at all events aAer the discharge has been once established, hy 
the passage of the current, which, in fact, constitutes the arc, 
the carbon becomes heated to a high degree. And it is im- 
portant to understand that the main source of the light is to be 
round, not m the arc proper, but in the heated carbons. It will 
be noticed that, when a machine giving direct currentH is used, 
the two carbons are not equally beatedf and that during the 
combustion they acquu-e dissimilar configurations. This dis- 
symmetry at the terminals found to obtain m almost every 
species of electrical discharge. 

With the construction and outcome of the varirus machines 
employed for producing the current, and with the mechanical 
contrivances used for maintaining the arc at Us proper length 
and in lis proper positioni we are not here concemed. All that 
need be here mentioned is that the carbon which would be con- 
nected with the copper element of a Grove battery^ if mch were 
u^ed, and which is called the positive, is the one mere rapidly 
consumed. It becomes hollowed out, and IncandeFceht particles 
may be seen occosionaUy traversing (he arc, and landing upon 
the second or negative carbon. In the meantime the arc proper 
flows steadily between the carbons, the colour being determined 
by the nature of the terminals, or by that of any rubstance 
placed on iheir ends ; and partly also by the nature of the gas 
in which'the diochar^ takes place, ^ 

Let us now regard the terminals merely as parts of our 
apparatus, Fub^i diary to the mam puipove, and fia our attention 
aliDORt exclusively on the arc itself, if we had been working in 
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the laboratory, I should have asked yon to examine, with the 
aid of a mioroscope, the minute structure or anatomy of the arc. 
As It is, I must beg you to accept m m lubstltute for the pheno- 
nenqn itself the flowing series of photomphi, for which we 
■re indebted to the skill and kbidneM of Mr. De La Rue, who 
his done so much with his unriTalled lottery in this field of 
research. 

Figs, 1 to 5 are, in fact, magnified rqweaantations of the dis- 
charge throng air at different prenures, b^noiog with that of 
the almosphere, and extending In a Mriea of decreasing pressure 
to i^ut one 300th part of it. In Fig, ^ the pressure has been 
redneed to about a aoooth part of an atmoipheie. In all theiM iu- 
atanees It will be notloed that there h a tendency on the pari of 


the luminosity to bretk up into discobnected blocks, and that at 
an early stage it begins to separate from the negative, and to cUng 
to the positive terminal. Also, that when the pressure is cou- 
slderabfy reduced, t ese blocks ace replaced by the beaudfnl 
system of flakes or " itrisc " delineated in the lost figure of the 
series. At this Stage the dymynunetry on which 1 have already 
insisted 11 complete. 

The actual l^gth of the discharges oi which yon hive just 
seen the representatioiis, varies in a tolerably regular manner 
with Ae pressure, from half an inch to ten inchW or more. Frnie 
this wc nmy gather the important fact that in the dlsehoiM 
thioqjih gueei it low preienrei we have a magnified imife of the 
diidmige at higher presforei. By this statement It is not of 
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CTunc lotnded that even detail that li objiervable in the fonnft* 
can be dUtinjunhcd in the latter ; fur the Jtey nature of 
the g«3f ita viicoaliy or other propertiu, nwy prevent thia. fiat 
idl the chancterlatrc featurei which prevail at high pretsurM ore 
found al^ at bw predsureVi oj a largv scale and in more marked 
deliaeaUom From thu coniideration, as well as from other- to 
be ii3ticel below, we are led to the conclu^un that rareAed 
gases form a pronUsiag field for fature re^iearch into the nature 
of the electrical discharge. 

Froceedm^ on thi) ba'iis^ 1 now desire to present to you the 
bctnal discharge in two or three tabe;! from which the air has 
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bsen exhausted in various degrees. In the first, where the pres- 
sure is that of about 3 or 4 mm. of mercury, or '004, say one 
tweiity-fifib pvt, of that of the atmoejAare, the dbeharge tohp 
the form of a column of light, alender in breadth and fleodble in 
lhape, extending thronghout the entire length of the tube. Tbe 
colour of tbe dischaige debenda on the nature of the residual 

S AB. In the present caie that gas Is air ; and the reddish hue is 
ue to ita comtituent, nitrogen. 

In tho next tube the extajuutlan hu been carried further, vix., 
to a prwue «d gbovt finam., or 'ooJd, uy one-fortieth of 
an atmosphere. Jo this case the luminous oolunm has become 
thicker ; there are tracm of a dvk interruption towards the 
negative end ; while beyond this break, and about the negative 
terminal, the Hg^t is no longer red, but of a deep blue colour, 
Xhti itoeng content of eolonv at Atat sljfat apnetrs inexplicabie^ 
md as a mutber of fact the diAcultiee of enplanatlon have not 
yet been altogether nnnoiintedh But theae alAoiiltlai ue BHuh 
■dUiUuhedi by a apeatroieepin enamlnaClon of the phenomena, 
from whiolL it tppean thatt notwithitandinglibe oinboat between, 
the light near the negative tenDlnol and that u other parti of 
taba^ tkr ipeotrmn of the fomte dlAore from that of the 
httw; tfiin— ilw mtim ila firndaoscnlnl ohamoterj bntmahilu Im 
thw mflimsm m mutaim ilnag linear ia khw bln and vtmiiL 
BtfMv then m occadonUgr a weah^nlnf of the liaii 
thalsai mibmiWa pwt of the ipcMna' laeskia tWlight of thm 
paattin ‘Bhmmifwton of n ipaetMfc hwthn dtogJkiow 


of the more refrangible end h known geuerally to depend upon 
an increase of tempenture ; and u there ave other gnnluds for 
attributing a higher temperature to the region neu the negudvo 
terminal man to the other parts of the tube, it would seem Chat 
we must look to thermal oondltloni for an explanation of the 
contrast in Question. 

But, helices the contrast just dneribed, some tubes show a 
diversity of culour in the same striated cohinm. Or periutps, 
more skriclly speaking, there coexist two, or even three, columns 
(usually pink and blue^ with an occasional intervening green) 
blended together near the positive, but msA wspmmtwf bmads 
the negative ettd. At like' negative end tbeiy are hr iMWMes 
completely aeparatod y In odiLii they are united so aa ffi gfve 
the appearance of pulk^loured htrlae. In every caei^ iSiw- 
ever, the blue stri» ore fbund nearer to the negative end 
the green or pink. 

In the next tube the nrenurs Is about half a mm., or *00065, 
say one- 160th port of an atmosphere ; and here w e find khe 
dark space nev the negative terminal, observable m tbe prevlaus 
case, ^CBlly lucreased. But besides this, the whole ctiluma. ib 
no longer c:mtmuuus, but is broken up into slrivc with diark 
intcrveuiDg spaces. 

As the exhaustion proceeds the slriEC become more and more 
sepvated, as well os individually thicker. At first mere flukes 
of light, they gradually increase hi thickness, nntil they assume 
the proportions of blocks of li^ht sometimes of larger dimensions 
m the direction of the axis of the lube than in that of the 
diameter. At the same tune the mam dark space between the 
bead of the column and tbe suhtary luminosity about the negative 
tcnninil, as well as the dimensions of that luminositv itMlf, 
increase in length. A dvk bpace immediately surrounolng the 
negative terminal, and limited by the solitary stria, also b^ns 
' to show Itself, and to increase with the exhaustinfi. This space 
I has been named after Mr. Crookes, who first made a iBti^ ofit. 
As we proceed yet furthv, the coluion retreats towaMs Ihc 
positive taivnmal ; and at the Ubt stage the solit^ lumlnonty 
I bhores the same fate. The Crookeb' space oecupies the whole 
tube, and no gaseous illumination whatever remainni To Che 
phen»mena which vise in this condition of ebmgs I wUf Mke 
I allusion at t latv stage. 

This dependence of tha distance betwM Ch« striss upon, the 
pressure of the gas may ha wed illubtrabd bf using w Rim filled 
at one end with a dlAatarcontumiig potoa. The potaiih has 
the property of absorfaing nses of almost every kind, of giving 
them out when it is heated, and of re absorbing them when it 
lb allowed to cool again. This process may now be been ill 
actual operation. 

The number and disposition of the striae wlU natural] r depend 
' albo on (be len^h or the tube. Tbe effective length may be 
altered without altering any other ooniitions of tbe experiment, 
by having one terminaT attached to tbe wire leading into tbe tube 
^ a flexible fipiral wire; so that the tvmlnal Itself may be 
mifted. At first sight it might have been suppoiied that any 
change due to ou altention in the Isiigth would have depended 
very much upon whether the shifting terminal is the positive or 
the negative But whidhever be the case, the stna are seen to 
Amp> 0ue oflv oaollv Ms llte poifillv MMiM, Avaobtary 
stria and Aa wljumt dM ipaofl raui^ unaltered, ad no 
ehangi is Sippareak beyond n reibletkm in the number of the 

BtriEe, 

This 11, however, not the Only way in which tha diepreWon of 
the strle may be mode to vary. In some gases at Mittaible pre^- 
lurex an inoreaM la the itren^ of (he conent used, or In the 
quantity of elcctnclCy dlsoWged through the tube, reduces the 
number of the striae, and to a^ine extent shortens the column hf 
dm wing or driving the stride one by one into the positive tennlDaf, 
In such a ct&e it il olncreoses (hw mutual distances in the same 
manner as if they were threaded on an elastic itrlag. In o&er 
gaces the reverse is the case. Thus, in this sulphide of bydmpbn 
tubfir Ih* ^ ^ column arc numerous and crowdba mil 
the maohine U in rapid motloa. As the speed 1 ? diminished the 
itric recede from one anotttv, untU only a few lingering sped' 
mens see left, scpaimted bjthe broad dark and mysterious spacet 
which yon now see. 

The loi|g contlouauce of the discharges from the IfldhOtfdii 
ooih oJlord an. opportnnhy of examhihig the fortoas pbanh of 
[ stolsa during (hrir eulsteikoe. 13 m details of (he insQuimikaf 
' ranBBBenta^ as welh as oEhtr pvficuWv of the ObscfttfibOlL 
I hove DocA>elMhere dfcaotbed ; but the min featfiits ehiimQ 
[my WapprAffndfrt byffieflhstimfloni?iab)(^^ 
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Fig. 7 nprcMTits the appearance of (in the mirror) a carbonic- 
acid tdlm slit aiiachcd. TUa tube, viewed by the eye^ 

Fhova fUke-hVe Autkeniig itria, with a slight tendency to floccu- 
lency near the head of the column. The commencement of the 
dueba^e ii at the right hand, and the negabve temlnal at ihe 
top. The drawing fairlv representa the appearance of the upper 
part or head of me column of stris during one complete coil- 
ducharge.^ When the hatterj -surface exposed 11 small, the 


whole consists of, first, three or four coJumna of strix of de- 
creasing length, and afierwards of an almost imhrokeii field oi 
striflD. Each of the inlhal columns i<; perfectly stratified ; end 
the same disposition of strie prevnils threughout the entire dis- 
charge. The strisc which fill the main part of the field prerent 
a proper motion, that is a mf tion along the lube during their 
period of existence, usually steady and towards the posibve, In. 
this case it u nearly unifonD, but slightly diminishing towards 
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the end. These strlm are for the most part unbroken, but are 
cccosionally inteirupted at apparently irr^ulsr intervals. When 
the battery-surface is Increase, the elementary fitric are more 
broken, and near the head of the column the interrnptiom occur 
as in the figure 

Fig, 8 repreents the discharge In a hydrogen- lube of conical 
form, the a^lmietrr of which varied from ca[ illoty sise to half 
an inch, the capillary end being at the bottom. 7 he positive 


terminal is at the top. The f rircipal interest of this tube n 
Fists in showing the influence of diameter upon the velocity ot 
proper motion. The wider the tube the freer, it seems, thestna 
IK to move. 

The same fact may be observed by comparing lubes dilfcrini 
in diameler, but in other respects the «ame, but ihe conical tubi 
brings out the fact in the most sinking manner. 

hig. 9 represents a chlorofonn-tube, in which a piece^ ol 
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eottoB-wool had been inserted with a view of ascertafning whether 
any motion would he communicated to it by the cumnt. Thia 
proved to be the caae ; bht I do not attempt here to describe the 
phenoinenon. To the unavisted eye ihe discharge was extremdy 
brUliont ; It passed in a oolumn not quite sMght, but in a 
writhing, tnak e-like carve, with flaky stnn at intervals through 
its lenm, ^hen vitwed in the mirror tha strise were seen to 
apreaa tfacmielves out with slight, but irregular, proper motiom 
with an Increaied battery-surrace, or i|ith a greater numbar of 
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Academy of Sdancei, Sept r9.p-BCi Wurta in the ohalr.— 
fTfae president gave a wtfoomo to the fiarUgo memberi ol the tn- 
Caraational Congress of Eleelridtf who were present, bteladlag 
Clanshis, CUfton, Du Boll Raymond, Everett, Forster, Halmhplti^ 


cellF, but more notably with ihe letter, not only wera the stHsi 
iengthened, but from several Of the long elementary strhe thorter 
oitas were thrown cut nearly at right angles to the former. Theae 
were of short duntion, and bad great proper motion. The 
general appearance of these compouid stris wss that of brouahei 
of fir trees, the twigs of which represented the permanent strise, 
and the leaves the seoondary. 

{T0 Be cmEnued,) 


Kirchhofl, Helsenfi, Spottiswoode, Siemens (William and Werner), 
Smith, Stas. Thomson, Warren De La Rue, and Wartmamu — 71 ia 
following papeta were read 1 — On the relatlvo resistances that 
shonld be given, fa dynamo-decblc lOachInesy to the aoHre 
bobbint, the {nductoc electro-magnati^ and the luterior cirtut, 
by Sir WUJJam Thomson.— *On ^perimcDis made la i8a6 on 
eleotric currents by lightning to fi^ the place of ohaervafiop, 
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and on recent studies of M. Rcd^ Thury on sounds of telephones 
dnrins thunderstornn, by M. Collidon. M Thury stretched a 
copper wire faorisontally between two houses at the height of the 
roou, connected it with the water pipes, and with two 
telephones The telephones ^vc a characteristic sound eadi 
time and at the some instant as a ilash of lightning was seen, 
near or far (and eren when no thunder was heard) It was like 
the sound of a Swedish match rubbed on the box, M. Colladon, 
in i8a6j observed deflections in a galvanometer in Fans during a 
thunderstorm at a distance, while there was no cloud within jo^of 
the zenith, and M. Feclet describes like inductive eflects in his 
“ Traltd de Physique ” (1S32). M Colladon thinks the sounds 
Will be best heard In the telephone when the air 11 surcharged 
with humidity The telephone aflords an cosy method of mea- 
suring the velocity of transmission of those influences. — Measure- 
ment of rotation of the plane of polan^^ation of light under the 
magnetic influence of the earth, by M. H, Beci^uercl. Repeating 
his eapenments under more favourable conditions, he flods that 
the ymlow rays D, traversing horizontally a column of 1 metre Of 
sulphide of carbon at o”, under the influence of terrestrial mag- 
netism at Fans, and in a direction parallel to the declination 
needle, undergoes a iimple magnetic rotation of o' '8697 from 
right to left for an observer supposed to he with his head towards 
the magnetic north In the C.G.S system of units this leads to 
the number i'3X x lo-s as expressing the magnetic rotation of 
yellow rays through sulphide of carbon between two points of 
unit dLstance in a magnetic field equal to unity (Mr. Gordon's 
figures, got by different methods, give 1*24x10-5 for sodium 
light,)— On the passage of projectiles through resistant media, 
on the flow of solids and the resistance of air to the motion of 
proj'fctiles, by M Melsens, lie arranged experiments with a 
view to catching the oir earned in front of a projectile. 
Lead balls (about 0017m. in diameter) were shot into a 
hollow cone m a block of iron, the apex being of steel, and 
having an opening, smaller tlian the ball, into a gun -barrel 
communicating with a bell-jar in a reservoir, The gun, the 
reservoir, and the bell-jar were filled with water, which was 
prevented escaping through the cone by a light obstacle of paper 
or thin brass. Detached fragments of the lead cnteied the gun- 
bcrrel, the bulk of the ball stopping the hole of the cone, and 
appeanng pointed, or with an oblong drop The effects of the 
penetrating air are indicated in the cracks and rupture of the 
min-barrel, the bell-jar, and the bent tube between them. M. 
Meliens considers the resistance of the air implies factors of 
which artillery has not taken sufficient account This resistance 
IS variable throughont the trajectory, in virtue of the mass of 
the projectile, the form of the mass of adherent air, the velocity, 
the thrust of the powder-gases, up to a certain distance from the 
gun, and, lastly, from the very brief moment when the projectile 
IS equally pressed in all directions by air — On new sulphurised 
salts produced with lesauisulphlde of phosphorus, by M. Lcmoine. 
— On tungstobonc acid and its salts, by M Klein. — Determina- 
tion of phosphoric acid by titrated liquors, by M. Ferrot — 
On some of toe sdentifle researches contained in the manuscripts 
of Leonardo da Vinci, by M. Ravaisson. Pie caUs attention to 
a passage recommending, as a method of hearing distant sounds 
at sea or on land, inserting one end of a tube in the water or 
in the earth, and putting one's ear to the other, M. Ravaisson 
is preparing the manuscript B, one of twelve in the Bibboth^que 
de Vlnstitnt, for publication (to follow MS, A, published in 
December last). 

September e6.^M, Wurtz in the chair.— The following 
pipen were read 1 — Researches on the gymnotas in Venezuela, 
by the late Dr. Sachs, by M. du Bois Heymond. At theinstanoe 
of Prof, df Bois Reymond, five years ago. Dr. Sachs went out 
with modta electrophyslologicaf apparatus, to study the gym- 
notui in (he marshy waters of the Llanos of Calabozo. Re- 
turning to Berlin in 1877, he set himself to composing a work on 
his obaervationi in general, and was about to wnte specially on 
the gymnotus, when he loit his life by falUng down a crevasse 
in the Alps of the Tyrol, The menograph now presented gives 
the results of his studies of gmnotos, with further valuable 
obMiriabofi by Prof. Fntsch, who has worked oat the anatomy 
of the animal, numeroni sp^mens of whlc)i Pr, Sachs had 
broilgbt M. Fritach has been able to demonitrate In an 

■Imeet certain manno' the developnlent of the elecfiw organs 
througb nietuiorphaU of striated musolea,— Reaiiltf obtained 
In treetmant of phyUoxerlied vines by the nie of sulphide of 
dvbon end nilpbo-cvboiiate of potattiunii M, Hennegny. 
Hie vfnci ttcatM with ihlpUdc of carbon reta^ th^ grccmiesi 


longer than those treated with sulpho- carbonate of polaasium, bat 
their branches ore shorier and bear fewer grapes. — Observations 
relative to accidents to vines treated in 1 88 1 with sulphide of carbon, 
by M. Fostre. These accidents have been mostly due to excess 
of humidity Ih a compact clayey soil The sulphid e either remains 
liquid, or evaporates in too little space ; and in both cases (the 
former especially) it destroys the roots, A less frequent cause 
is too low temperature Among rules M. Fast re lays down 
aie these * To treat only well -dried ground, and vines not too 
much affieclcd ; to multiply the holes and diminish the doses , to 
manure well ; to leave off treatment when the temperature is 
too low. — On trllinear forms, by M. le Paige — Photometric 
comparison of luminous sources of dilTerent colours, by M. 
Crova, He uses a spectrophotometer, With two sources (say 
an electric light and a standard Carccl lamp), so placed that the 
mean luminosity of the two contiguous spectra is the same, the 
ratio the intensities of simple radiation^ of one light to those 
of the other (corresponding) is represented by a fraction greater 
than unity m violet, and less in red, and there is one simple 
radiation For which the ratio is equal to unity If this radiation 
be exactly known, the measure of the ratio of its intensities in 
the two spectra will give exactly the ratio of the total intensities. 
M Crova icalises this with the aid of two Nicol prii^ms having 
a quartz plate between them. The apparatus gives very exact 
results. — Studies on the chemical action of light, liy M. Lcmoine 
He has compared experimentally, from vaiious points of view, 
the influence of light with that of heat in chemical reach one , 
considering, mure especially, isomeric transformations, and 
the influence of dissolution, temperature, organic matters, 
and colour, Inter a/ta, chloride of silver, so seniitive 
to light, is unaltered by it when dissolved ih ammonia. 
The rate of chemical transformations often vanes extremely 
with the temperature, for light as well as for heat. Presence 
of organic matters often accelerates a reaction in light and 
allows of its commencing at a lower temperature. For vnnous 
substances which heat alone would decompose at low tempera- 
tures, the red end of the spectrum seems much le&s efficacious 
than the violet end , but in time both lights seem to produce the 
same effect, — Researches on trimine, by M Ladenhurg. — On a 
ureottieter, by M, de Thieny This apparatus, for determining 
the urea in urine of men and animals, is ba^ed on the process of 
decomposition of urine by bypobromite of soda. It is in (wo 
parts, one compriMng a tube, with ampulla and stop cock, adapted 
to a reservoir which communicates through a lateral tube of 
caoutchouc with the second part This includes a test tube, a 
graduated bcIHar, and a thermometer, — M. Larroque described 
an instrument ror observation of meteors , it is a mirror having 
the form of a double pyramid, 
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MR DARWIN ON THE WORK OF WORaMS 
The Fortnaiion of VegiUible Mould through the Action of 
Worms ^ with Ohseruations on their Hahiis By Cbarles 
Darwin, LL D., F R S (London; John Muir^y, ffiSi ) 

I F the world were not already accustomed to the wn- 
precedented fertility of Mr. Darwin's genius, it might 
well be disposed to marvel at the appearance of yet 
JDOftheT work^ now ^ded to the magnificent array of 
those which bear his name. But feelings of wonder at 
Mr Darwin^s activity have long ago been sated, and most 
of us have grown to regard his powers of research as be- 
longing to a class sui j^eneru, to which the ordinary 
nwasures of working capacity do not apply Be our 
feelings of wonder, however, what they may, it t:i most 
gratify uig to find tli^it this Latest work from the hand of 
OUT illustrious countryman 1*5 in every way worthy of its 
predeceisors Everywhere throughout the book we meet 
with the distinctive attributes of Mr. Darwin's mind. 
Beginning with matters of the most common knowledge, 
which at first sight appear to furnish the most unpromis- 
ing materiaJ, he proceeds by close observation of details 
and sagacious manipulation of facts to establish general 
truths of the most far-reaching importance in directions 
where we should least have expected any such truths 
to he. 

Bat to avoid the presumption of seeming to commend 
the work of so great n master, we shall proceed at once to 
render an epitome of Ihc work itself. This, ns its title is 
sufficient to denote, is an extension of the celebrated 
paper ''On the Formation of Mould,'* read before the 
Geological Society in 1837 (See Trans. Gcol Soc voJ, v 
p. 505) ; but the extension is so considerable that the 
present volume is really a new work The subject, of 
course, is the same, but the later observations, whHe 
tending to confinn, and in fact to demonstrate, the 
conclusions based upon the former, have served to swell 
a short paper into a book of over 300 pages Alluding to 
this paper, Mr Darwin writes ; 

" H was there shown that small fragments of burnt marl, 
cinders, &c.j which had been thickly strewed over the 
surface of several meadows, were found after a few years 

n at a depth of some inches beneath the turf, but still 
mg a layer This apparent sinking of superficial 
bodies is due, as was first suggested to me by Mr 
Wedgwood, of Maer Hall, in Staffordshire, to the large 
quantity of fine earth continually brought up to the 
surface by worms in the form of castings These castings 
are sooner or later spread out, and cover up any ol^ect 
left on the surface. 1 was thus led to conclude thai all 
the vegetable mould over the whole country baa passed 
many times through the intestinal canal of worms 
Hence the term ' animal mould ' would be more appro- 
pnate than that commonly used of, * vegetable mould.' " 

Dealing next with criticisms which from time to time 
have been made upon his original paper, Mr. Darwin 
quotes one from Mr. Fish, which we may here re-quote 
on account pf its instructive character. Considering 
their weakness and their sfke, the work they are repre- 
sented to have accomplished is stupendeus.” On wMch 
Mr, Darwin observes ; Here we have an instance of that 
inability to sum up the effects of a continually recarring 
Vot. XXIV,— No. 634 


cause, which has often retarded the progress of science, 
ns formerly in the case of geology, and more recently in 
th.-it of the principle of evolution " He then adds :• — 

"Although these sevci.il objections seemed to me to 
have no weight, yet I resolved to make more observations 
of the same kind as tho published, and to attack the 
problem on another side , n tmely, to weigh all ihc castings 
throunup within a given time in a measured space, in- 
stead of ascertaining the rate at whiJi objects left on the 
suiface were buried by wnrms But some of my obser- 
vations have been rendered almost superfluous by an 
admirable paper by Von Hensen, already alluded to, 
which .appeared in 1877 Before entering on details with 
respect to the castings, it will be advisable to give some 
account of the habits of worms from my own observa- 
tions and from those of other naturalists ” 

Of these habits the most interesting are as follows — 

Although earth-worms ;> I c properly speaking tcirestiial 
.animals, they arc still " likt* the other members of the great 
class of annelids to which they belong,” semi-aquatic For 
while dry .ur is quickly fatal to them, they may li%'c when 
completely submerged 111 water for neaily four months. 
N ormally they live m burrows, and generally lie motionless 
just at the mouth of the latter, so that by looking down 
into the burrows the heads of the worms can be seen. 
This habit of lying near the surface leads to their destruc- 
' tion in enormous number'^ by birds For, 

" Every morning during certain seasons of the year, 
the thrushes and blackbircls on all the lawns throughout 
the country diaw out of then holes an astonishing number 
of worms , and this they could not do unless they lay 
close to the surface. It is not probable that worms 
behave in tins manner for the sake of breathing fresh air, 
for we have seen that they c.in live for a long time under 
water I believe that they lie near the surface for the 
sake of warmth, espcci.illy in the morning, and wc shall 
hereafter find that they often coat the mouthy of their 
burrows with le-ives, appaiently to prevent their bodies 
from coming into close conUct vvjth the cold damp earth 
It IS said that they completely close iheir burrows during 

the winter ’ 

1 

As regards powers of special sense, it has been observed 
by Iloffineister that, although destitute of eyes, earth 
warms are sensitive to light, time however being required 
for the summation of the stiniulus before it is responded 
to It IS only the anterior e\tremity of the body, where 
the cerebral ganglia are situated, that is thus sensitive to 
light These observations h.ive been confirmed by Mr. 
Darwin He further found that the colour of the light 
I apparently made no difterenre in the result, nor did partly 
filtering out the heat-rays by means of a sheet of glass; 
while a dull red heated poker, held at such a distance from 
the Morms as would cause <1 sensible degree of warmth to 
the hand, did not disturb them nearly so much as the light 
from a candle concentrated by a fens. The sensitiveness 
to light is less when a worm is engaged in eating Or in 
dragging leaves into us burrow — a fact which Mr Darwffi 
15 disposed to consider analogous to what in higher ani- 
mals we know as the distracting influence of attention. 
When not engaged in any active operation, the scnsHive- 
ness of worms to light is so cohsiderable that ** when a 
worm IS suddenly illuminated it dashes like a rabbit Into 
Ua burrow 

With respect to hearing, all the experiments went to 
■bow thst worms are totally deaf to ^1 kmds of aclrial 
vibration, although extremely sensitive to the vibration of 
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any sohd object with which they may be m contact, as 
was shovn, among other ways, by placing flower-pots 
containing worms in their burrows upon a piano ; on 
striking single notes, whether high or low, the worms 
instantly retreated. In this connection, also, the fol- 
lowing may be quoted ■— , 

** It has often been said that if the ground is beaten or 
otherwise made to tremble, worms believe that they are 
pursued by a mole, and leave their buprows, I beat the 
ground in many places where worms ^bounded, but not 
one emerged. When, however, the ground Is dug with a 
fork and is violently di-^turbed beneath a worm, it will 
often crawl quickly out of Us burrow."] 

Regarding smell, the interesting result was obtained, 
that the sense is *'conflned to the perception of certain 
odours^’— namely, those emitted by i^atural food For 
while the animals showed themselves indifferent to 
tobacco juice, paraffin, iS^c, held near them, pieces of 
cabbage-leaf, onions, &c , when buried near an earth- 
worm, were always discovered by the animal 

The presence of taste was proved by the fact that the 
worm showed a preference for some varieties of cabbage 
over others , but " of all their senses, that of touch, in- 
cluding in the term the perception of vibration, seems 
much the most highly developed." 

Worms are omnivorous, dragging pieces of meat as 
well as leaves into their burrows for the purpose of eating 
them- They smear the leaves so drawn in with a secreted 
fluid This fluid is alkaline, and acts both on the starch 
granules and on the protoplasmic contents of the cells ; 
It thus resembles in nature the pancreatic secretion, and 
serves partly to digest the leaves before they are taken 
into the alimentary canal —so constituting the only case 
of extra- stomachal digestion hitherto recorded in an 
animal— its nearest analogy being perhaps that of the 
digestive fluid of Droseia or Dionoea, ''for here animal 
matter is digested and converted into peptone not within 
a stomach, but on the surface of the leaves " 

We now come to one of the most interesting chapters, 
which deals with the habit of dragging down leaves, &c, 
into the burrows ; for here the experiments elicited some 
very remarkable evidence of action which is apparently 
intelligent These exiienments are thus led up to. 

"Worms seize leaves and other objects, not only to 
serve as food, but plugging up the mouths of their 
burrows ; and this is one of their strongest instincts 
I^ves and petioles of many kinds, some flower-peduncles, 
often decayed twigs of trees, bits of paper, feathers, tufts 
of wool and horse-hairs are dragged into their burrows 
for this purpose. . . . When worms cannot obtain leaves, 
petioles, sucks, &c., with which to plug up the mouths of 
their burrows, they often protect them by little heaps of 
stones ; and such heaps of smooth rounded pebbles may 
frequently be seen on gravel- walks. Here mere can be 
no questioh about food A ladv, who was interested in 
the habits of worms, removed tne little heaps of stones 
from the mouths of several burrows and cleared the 
surface of the ground for some inches all round. She 
went out on the following night with a lantern, and saw 
the worms with their tails fixed in their burrows, drawing 
the stones inwards by the aid of their mouths, no doubt 
by suction. 'After two nights some of the holes had eight 
or nine small stones over them ; after four nights one had 
about thirty, and another thirty-four stones.’ One stone 
which had been dragged over the gravel- walk to the 
mouth of a burrow weighed two ounces ; gnd this proves 
hpwd|ti^iig wonns are. ’ 


The object of this plugging Mr. Darwin surmises to be 
that of “ checking the free ingress of the lowest stratum 
of air when chilled by radiation at night." 

Now, concerning the apparent intelligence displayed m 
these plugging operations, Mr. Darwin "observed care- 
fully how worms dragged leaves into their burrows; 
whether by their tips or bases or middle parts. It seemed 
more especially desirable to do this in the case of plants 
not natives to our country for although the habit of 
dragging leaves into their burrows is undoubtedly in- 
stinctive with worms, yet instinct could not tell them how 
to act in the case of leaves about which their progenitors 
knew nothing. If, moreover, worms acted solely through 
instinct or an unvarying inherited impulse, they would 
draw all kinds of leaves into their burrows in the same 
manner If they have no such definite instinct, we might 
expect that chance would determine whether the tip, base, 
or middle was seized. If both these alternatives are ex- 
cluded, intelligence alone is left , unless the worm in 
each case first tries many different methods, and follows 
that alone which proves possible or the most easy ; but 
to act in this manner and to try different methods makes 
a near approach to intelligence." 

A large number of experiments were therefore tried 
with leaves of various shapes, and both of endemic and 
exotic species. The results showed unequivocally that 
the part of the leaf which the worm seized for the purpose 
of dragging the whole into the burrow was not a matter 
of chance, but in an overwhelming majority of cases that 
part of a leaf was seized by the dragging of which the 
leaf would offer least resistance to being drawn into the 
burrow Thus, for instance, "the basal margin of the 
blade in many kinds of leaves forms a large angle with 
the foot-stalk , and if such a leaf were drawn in by the 
foot-stalk, the basal margin would come abruptly into 
contact with the ground on each side of the burrow, and 
would render the drawing in of the leaf very difficult 
Nevertheless worms break through their habit of avoiding 
the foot-stalk, if this part offers them the most convenient 
means for drawing leaves into their burrows 

Again, in the case of pine-leaves consisting of two 
needles joined to a common base, it is almost invariably 
by this base that the worm draws in the pair of leaves, 
and it IS evident that, as the worm cannot lay hold of the 
two diverging points at the same tune, this is the only 
part of the leaf by seizing which they would be able to 
drag the whole into their burrows Mr Darwin tried in 
some leaves tying or cementing the two diverging points 
together ; but the worms still preferred the bases, Still 
further to test the hypothesis of chance, elongated tri- 
angles were cut out of paper and given to the womu 
instead of leaves. Here '* it might certainly have been 
expected, supposing that worms seized hold of the tri- 
angles by chance, that a considerably larger proportion 
would have been dragged in by the basal than by tbe 
apical part"; while, inasmuch as the latter was in a literal 
sense the thin end of the wedge, it was the part which 
intelligent action would be most likely to choose. The 
results of many experiments with these paper triangles 
showed that " nearly three times ai many wore drawn in 

by the apex as by the base We may tfacrefbre 

conclude that the manner in which the triangles ate 
drawn into the burrows is not a matter of chance, .... 
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Mtd we may infer— improbable as is the inference — that 
woims are able by some means to judge which is the best 
end by which to draw triangles of paper into their 
burrows.*' 

On the question of defining such action as intelligent 
or non-intelligent, Mr Darwin refers to the criterion 
" that we can safely infer intelligence only when we see 
an individual profiting by its own individual experience^*, 
and he adds that "if worms are able to judge^ either 
before or after having drawn an object close to the 
mouths of their burrows, how best to drag it m, they 
must acquire some notion of its general shape/’ and 
thus guide their actions by the result of individual 
experience. 

Assuredly these observations are most interesting, and 
it would seem well worth while to try whether, by a series 
of lessons with similar triangles of paper, an individual 
worm could be taught to lay hold of the apex in a greater 
and greater proportional number of cases, if so, there 
could no longer be any question as to the intelligent 
nature of the action. 

The only other observations with which we are ac- 
quainted pointing to the existence of intelligence in 
annelids are those of Sir E. Tennant ("Natural History 
of Ceylon," p 481) 

The remaining chapters of the book are occupied with 
the subject of its title, and m their course many quantu 
tative results arc given of the amount of mould which 
worms are able to cast up. Thus, for instance, a certain 
field was thickly covered with marl Twenty-eight years 
afterwards this layer of marl was found buried by mould 
to a depth varying between twelve and fourteen inches 
Several other similar cases are given, the most interesting 
being that of a field which adjoins Mr. Darwin’s own 
house. This was last ploughed in 1841, then harrowed, 
and left to become pasture land. Then 

" For several years it was clothed with an extremely 
scant vegetation, and was so thickly covered with small 
and large flints (some of them half as large as a child’s 
head) that the field was always called by my sons * the 
stony field.' When they ran down the slope the stones 
clattered together. 1 remember doubting whether I should 
live to see these larger flints covered witli vegetable mould 
and turf. But the smaller stones disappeared before many 
years had elapsed, as did every one of the larger ones 
after a time, so that after thirty years (1871) a horse 
could gallop over the compact turf from one end of the 
field to the other, and not strike a single stone with his 
shoes. To any one who remembered the appearance of 
the field in 1842, the transformation was wonaerfiiL This 
was certainly the work of the voribs, for though castings 
were not frequent for several years, yet some were thrown 
up month after month, and these gradually increased in 
numbers as tbe pasture improved. In the year 1871 a 
trfnch was dug on the above slope, and the blades of 
grass were cut off close to tbe roots, so that the thickness 
of the turf and of the vegetable mould could be measured 
acairately. . . . The average accumulation of the mould 
dunng the whole thirty years was only 083 inch per year; 
but the rate must have been much slower at first, and 
afterwards considerably quicker." ^ 

Numberless other corroborative cases are giveii, but wife 
have no further space to enter Into their details. Large 
stones are slowly undermined and sunk by vonDS, and 
woodcuts are given to illustrate actual measurements 
made by Mr. Darwin or his sons of the^ rate of sinking 


in particular cases These measurements show that in 
the course of two or three centuries large blocks of stone 
67 X 39 X 15 inches) may become completely buried. 
Thus we are not surpnsed to learn that old pavements 
and low walls are subject to the same process, and many 
instances arc given which have been observed by Mr 
Darwin or his sons of the remains of Roman houses 
buried so far beneath the soil that the latter has been 
ploughed for years without any one having suspected the 
presence of walls and pavements beneath In some cases 
the thickness of the mould or soil above such remains 
was found to be twenty, thirty, and even forty inches 

The actual weight of worm-castings thrown up in one 
year was calculated in one case to amount to 18 12 tons 
per acre 

Such being the work that worms are able by their 
gradual and cumulative action to accomplish, it becomes 
evident, as pointed out in Mr. Darwin's paper more than 
forty years ago, that worms must play an important part 
in the process of denudation. This topic is therefore 
treated at length, and it is shown that over and above the 
mechanical action already described, worms materially 
assist tbe process of denudation by the chemical actions 
incidental to digestion For 

" The combination of any acid with a base is much 
facilitated by agitation, as fresh surfaces are thus con- 
tinually brought into contact This will be thoroughly 
effected with the particles of stone and earth in the 
intestines of worms, dunng the digestive process , and it 
should be remembered that the entire mass of the mould 
over every field, passes, in the course of a few years, 
through their alimentary canals Moreover as the old 
burrows slowly collapse, and as fresh castings are con- 
tinually brought to the surface, the whole superficial layer 
of mould slowly revolves or circulates , and the friction 
of the particles one with another will lub off the finest 
films of disintegrated matter as soon as they arc formed. 
Through these several means minute fragments of rocks 
of many kinds and mere particles in the soil will be con- 
tinually exposed to chemical decomposition , and thus 
the amount of soil will tend to increase.' ’ 

And, 

" The several humus-aculs, which appear, as we have 
just seen, to be generated within the bodies of worms 
during the digestive process, and their acid salts, play a 
highly important part, according to the recent observa- 
tions of Mr. Julien, in the disintegration of various kinds 
of rocks." 

Further, 

"The trituration of small particles of stone in the 
gizzards of worms is of more importance under a geologi- 
cal TOint of view than may at first appear to be the case ; 
for Mr. Sorby has clearly shown that the ordinary means 
of disintegration, namely, running water and the waves 
of the sea, act with less and less power on fragments of 
rock the smaller they are." 

This assistance which worms lend to the process of 
denudation is of special importance in the case of flat or 
gently-inclined surfaces, for here it is not improbably the 
chief agent at work. Castings thrown up during or 
shortly before ram flow for a short distance down an in- 
jcllned surface, and the finest earth is washed completely 
away. Again, dunng dry weather, the disintegrated 
castings as little pellets, and a strong wind blows all 
the castings, even on a level field, to leeward 

One other observation must be quoted, which, besides 
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being of mtereat in itself, also has reference to the impor- 
tant subject of denudation ; — 

^ Little horirontal ledges, one above another, have been 
observed on steep grassy slopes in many parti of the 
world. Their formation has been attributed to animals 
travelling repeatedly along the slope in the same horixon- 
tal lines while grazing, ani that they do thus move and 
use the ledges is certain ; but Prof, flenslow (a most 
careful observer) told Sir J D Hooker that he was 
convinced that this was not the sole cause of their 
/onnation.'’ 

It IS then shown that the initial cause of these ledges 
is the burrowing of earthworms. For, 

" If the little embankments above the Corniche Road, 
which Dr King saw in the act of formation by the accu- 
mulation of disintegrated and rolled worm- castings, were 
to become confluent along horizontal lines, ledges would 
be formed E'lch embankment would tend lo extend 
laterally by the lateral extension of the arrested castings ; 
and animaU grazing on a steep slope would almost cer- 
tainly make use of every prominence at nearly the same 
level, and would indent the tarf between them ; and 
such intermediate indentations would ag.iin arrest the 
castings.'’ 

Thus, on the whole, it will be seen bow important an 
agency in natuie Mr. Darwin has shown the action of 
worms to be, so that, in his own concluding words, 
may be doubted whether there are many other animals 
which have played so important part in the history of 
the world as have these lowly organised cieatures 

George J. Romanes 


OUR BOOK SHELF 

'The Atla^ Geography By A. H Macdonell (T.ondon 
H, K Lewis, ifl8i ) 

Under this title Mrs Maedoncllhas attempted to supply 
what she believes to be a want long felt m teaching 
geography to young children She finds, as every teacher 
finds, that children prefer the map to the book, and so 
she provides the means of teaching geography by means 
of an alUs The Atlas- Geography consists of nine 
double maps First we have in each case a coloured 
map with the leading names filled in, and facing it a list of 
the leading features in the map, countries, their divisions, 
towns, oceans, islands, capes, nvers, ficc., which the chil- 
dren learn by heart, fixing at the same time their positions 
on the maps. Following this is a corresponding uncoloured 
map, without names, on which the children should be 
able to point out the features without as<;istance. Facing 
this is an interesting and simple descriptive account of 
the leading characteristics of the continent or country 
lo which the map refers It will thus be seen that in the 
hands of a painstaking and judicious parent or teacher 
the Alias- Geography ought to prove a most valuable help 
fn interesting children in the subject, and in enabling them 
to acquire the leading facts. The maps are well executed, 
^lear, and not over-crowded ; they are the World, 
Europe, Asia, Africa, Australia, North America, South 
Americai the British Isles, and Fahunne. 

Cesammlte Ahkandlungm und kimere Schriften xur 
Pflasimengeographie, The collected treatises and shorter 
writings on Phytogeography of the late A Grisebacb, 
edited by his son, Ox. Ed. Grisebach. 8vo, pp, 616. 
(Leipzig ; Wilhelm Engelmaiui.) 

As the editor states m his pceface, the proient vohnne 
combiBei for the first time the numerous writwtt on 
phy^Ogeogrg^y of the late Prof. A. Grisebach, spreaj^ver 
a pOTod of thirty years, and saiitered in various Joumals- 
4 UKt'publicatiaitS) w reral of them very dlfUcdlt of access. 


Constant reference Is made to many of these wntiegs in 
the ''Vegetation der £rde’' (187a), hence their ^uUica- 
tion m a collected form is a great boon. In addition to 
those article published previous to the " Vegetation der 
Erde," this volume contains the author's subsequent 
reports (1866-76) on the progress in the geography of 

S ntfl It also contains a biographical sketch of the late 

if. Gnsebach, together with the biUiography of his 
works An excellent French translation of the "Vege- 
tation der Erdc'' appeared in 1874, but no English edi- 
tion has been published, nor would we recommend the 
publication of one now, because the data that have been 
accumulating during the last decade would j'ustlfy the 
publication of an original work, treating the subject from 
a different standpoint W. B H. 


LETTERS TO THE EDITOR 

Editor does not hold himself rtsponsibk for opinions expressed 
by his iorrespondenfs. Neither can he -UTutertuke to return, 
or tc correspond with thr writers of, rejected mauuscripts. 
No notice is taken of anonymous communications. 

\The Editor urgently requests correspondents to keep their Utters 
as short as posstdU, The pressure on hts space is so great 
that it IS impossible otherwise to ensure the appearance tv n 
of tommunuahoHs containing interesting and nepei facis.l 

The Solar Outburst of July 25, t00i 

In the interesimg account of a soltir outburst on July 25 
contained m your Fast number (p 508), Mr Hennenacy says 
that unhappily the sun remained invisible till July 30" 
Refemnjy to our etches of tbc solar >urfau?, I find that the 
nenrevt in time to the dote of the outburst arc tho'^e made 
on July 21 and 27. On the intervening d^ys clouds pre- 
vented all solar woik The sketc'i on July a I shows the groups 
in the \fi p] quarter of Mr, Hennessey's disk, and that of July 27 
gives those m the f] and [s f] porlion'i, and nl o the two 
gr )ups m the [n p] which were farthest from the centre on the 
21 sL There wa.s certainly not the slightest trace on the arst of 
the remarkable group whidb burst forth hO suddenly on the 25tb, 
and theie can be very little d(.ubt that the spots in the Ln/] 
quarter nnthe ayih are identically the same as those in the [»/] 
quarter on the 2 1st Drawing*! of the soUr disk are made here 
un every available day. and the position of each spot n marked 
wiih the greatest cxautncss , hut when the ‘ky is cloudy, as on 
the 27Lh, it is not always possible to till m all ihe details, Ihe 
exact po^uion cf each spot is invariably marked before any 
details are sketched, and therefore, oi the definition on the ijta 
WHS good, Ihe group, which suddenly appeared near the centre 
of the disk oD the 25th, mu&t already have completely van lahed 
1 might mention, iii conclusion, that our magnetic j^otognins 
show no sign of any dl^l^^bance synchronoua with the solar 
outburst S. J. Ferry 

Stony hurst Observatory, Whalley, September 30 

On the Velocity of Light 

With reference to Lord Rayleigh's article on the Velocity of 
Light (vol. xxiv p. 382) T, nnd possibly others, find it difficult 
to follow him when he sayv in the cue of all the methods for 
determination of the velocity of light except the iberntion 
method, that the velocity arrived nt is the " gronp veloetty," and 
not neccaimily the "wave velocity." I, for one, ihonld be glad 
of fliither exposition Does not Fauoault’s revolving mirror 
experimoit, for uistanoe, meaFure the velocity of motion of the 
centre of the di>turbancc whuk u tranunitted from minor to 
mirror? And would it not be the com jhat, if the waves moved 
foster than the groups, ne^ groups would be continually fonned 
ahead, the old one<i dropping Qdt behind ; so that the centre of 
the disturbance would not remain in any g^en group ? Further, 
ii any credence to be given to the result that blue light travels 
anything like I'S faster than red light, while thin is unconfimed 
by Um oolounof JuplteFn mtelUteai? W. H« Mmaulay 
M ountsoyrel, Anguit 29 

I An Aquatic Hymeoopteroua Inaect 

The following circumstauce may prove iobareitiK and pzD- 
batnjr new, tb some of your entomological reodferii ^ Septem- 
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bor JO| in 4 gnlberinff of poud-waler made in Lbiii nelj^hbourhood 
tad brought hoiuc lor microscopical examination, a someu hat 
angular and unusual ol*jecl prc'^cnted itbclf, but piedily making 
Us way to the udimcnt at tne bottom, it became lo t to ^igbt 
Upon the evening of the 12th, or lifter the lapse of fully two 
day*, 11 bile holding the bottle to the light, the ^ame object aj;"n 
appenred, swimiamg or flying in mid- water viih a peculiar jerky 
movement resembling that of some of the Entomuttraca, and 
for one of which I at fimt mistook it. On removal by means of 
a dipplog-mbe to a xoopbyte trough for filUer cxauurutiuD, it 
proved, to my ^rnt lurpriie, to be one of the small Hymano- 
plcrous flies of the PrOctotTUi*Ml family, and here )t continued 
its Bolive movcmeiUr, now walking and running upon the bottom 
and sides of ibc trough, now flying, os it were, through mid- 
water by ihe energetic inoveuieuts of its wing'-, but apparently 
making no effort to e cape Examination thus proving no losy 
talk while living, and fearing the loss of a specimen of habilh 
BO unique, I decided upon securing it permaneinJy ps a micro- 
scopic mount With a minute de-^enpUon 1 need not now 
trouble you, but as neither 111 Wc^lnootl nor in any other of the 
ButbonticB on >uch sul^jctls at my crjmnmnd 1 can hi d any 
record of tins ^ insular fact having been hitherto observed, cither 
in connection with the parasitic Hjrmmoptera or any other 
Minilar insects m ihe peifect state aduf ted apparently to an 
aerial life alone — that they ihould quit their natural habitat for 
so lengthened a >;ojourn in the wa*er — 1 would make the inquiry 
as to wheihcr any like occurrence has been noted by any of jour 
other correspondents. Edwjn Lostock 

Stour, October 6 

[Our correspondent bu had the good furlune to re discoier in 
tbiii country the little Ilymenopterous insect funud almost Mmul- 
tancously by Sir John I ubbock and Mr Puchehs in 1862, to 
which the foimer ajiplied the name PoJyntma natani (TramaC' 
/tn^njof Linnean Society, voL xxiv port 11. p, 138, 1863), The 
insect is parasitic m its larval stage in ihe eg^s of dragoH-flies. 
A brief summary » f its peuilmrities is given in Lubbock's 
*' Origin and Metanmrphosca of Insects" (Macmillan and Co., 
1874). More recently I'rof. Westwood has ^uggebted 
Hons 0^ Linnean Society, second senes, "Zoology,” vol 1 part 
viii. p 584, 1879) that the insect is scarcely a true Volynemot 
but rather an Aua/ihest or the type of a new genus, A true 
Ichneumon (Ag? tofypus armains) has long been krown to be 

K ara'^llic in cadd'S-voroiB, and therefore also aquatic in its 
aims — Ed ] 

Practical Phyaica for Boyi 

In Prof. Paikerb very valuable and interesting paper (vol, niv. 
p 543) he K^ayb/ "Ihe consequences of setting large elassea gf 
young tiovs to make i^xygcn, or to lake a specific gravity . . 
each for himself, might prove rather Bubverbive of order than 
conducive to improvement ” It may be mtcreiluig to lome of 
your readers to know that at Clifton College we have lately 
tried the experiment of turning some of our ordinary phy^iC'> 
dasRC', numbering from twenty-four to thirty luiys, bodily into 
the physical laboratory, where they work at weighing, mcuuring, 
finding specific gravities and such matter'-, under the control of a 
xiDgle master, llie boys in paira, cadi w ilh a little manual 
of instruction, and each pair nith a separate cupboard of cheap 
apwatus. Two fuch closseb are taken liy Mr. Worthington 
and myself, and we are both agreed that whatever di/Bculties we 
may feel, we have none in the matter of diBciphne. On the 
contrary, the boys are with scarcely an exception moat keen and 
eager at this work, 1 undersLand ihat similar classes in practical 
hhemiahj will ahorUy be set on foot by Mr. Shemtone in our 
qhtmlffiiil Uboraloiw. H. h, JvM* 

CIiCtQD<lQUaga 


A Maw Comae 

Z oimavn> a talaaoopie eomet In Leo on the igornhigi of 
Ontobar 4, 9, 6, and 10. The rough poiitlons, as 1 eetiimted 
them, me ILA. A. janu, Dec. N. on the gCh, and R.A. 
9h, Sdm,, Da^ tf M. on the ui)i. The roadoii Iseh^ 31/ dally 
aantamadfi. Whiwi the pcoiaat beMit woonlight Ih gone tbo 
Gonet wuil ha a fairly bright olHact ui the taleaeopc, ihe aad ^ 
of the presaiit waok U J&nat he looked for inoMdtately ivoLeduig 
a.Lcoiu^i 

When I uw U first, on the monhig of October ^ it looked 
Aka a bright nebula, and 1 caimot undersUpd how I mliied it 
on the mornings of September 29 and October i, when I had 


corefuHy swept the same region foi several hours before sunusc- 
Thc inference is that it is petting brighter. W F Denmno 
A*' hley*Dowii, Uristol, Octofer 10 

A Ktneinatlcal Theorem 

Some little time ago Mr Kempe published in Naiual a 
theorem of interest 111 kinenialic'' I tiibscquenlly sialid in the 
^airc pages that this theorem ai d all theorem'^ of uniplanar 
kinemniies are uir st simiiy and [ lopcrly proved from the con- 
sideration thet epirycloidnl motion is the basis of nil uniplanar 
motion — and that this is also the proptr principle on which to 
base the theory of planimeter- It may not be out of place lo 
occupy a few lines m NArURE uilU anuiher curious kmematical 
theorem allied to Kempe's, uliioh I have juat fuuinl by thr^ 
method If a /Ittne, A, Ntot/e about in any manner amr a fijemi 

ptane, B, aiut return to its onginnl position after any ni*mber of 
refi'olntions, ait those na^ht IiUiS iti the plane A which haite enve 
toped gli^ttfs of ths rtf/wf rt/rj, aie tangents to a eotin, and by 
vaiying the atiao/ the telnet it we obtain a senes of e&nfaal conns. 
I 11 c the term giisitte uiidei protc t — *'bne roulette’^ Mould be 
better, as the furUiCr naiLc i-* more fippliciblc to a carve of 
another sort Glorge M, inch in 

Pojal Tiuban Engineering rollcj;e 


Integrating Anemometer 

My attention wascalUd to a Utter on this subject in y. ur is^ue 
ofihe 29th ult. (vol xxiv p, 510), thoujih not in hire lo enable me to 
anbwer it la-t week, I mice ibis opportunily of stating (hat the 
gentleman to whom the idea uf the instrument was oii'innlJy 
due, and who has defrayed the whole cobt of its conslruction, is 
the Rev f M. Wilson, M.A , head-master of C bfton College 
(not Dr. Wilson, as mia-slabcd m the As’-ocialion Jotunal at 
York and in your tract) The objection that the au does not 
move " parallel to ihclf,” by w^hich 1 presume is mcaiit m plonr*^ 
parallel lo its general direclion, does not apply to this any 11 ore 
than to any other cup anemometer Only the horizontal com- 
ponent of the wind's velocity m sought, and this u given with 
tolerable accuracy 1 have no means of knowing to what extent 
Mr. Ilurlon\ intigialcr icseniblca the anemometer in (jueai ion, 
l)ut It should be noliced that the two inslruments are of a dif- 
fereut kind and for a diffeient purpose, Mr. R tt ua& in 
the chair when the paMr was read ut York, and juiiud in the 
diicuibioD. Prof, Stokes was abo present, and has since been 
in correspondeDce wiih me on the matter Neither of ilicse 
gentlcoien, however, tLcniioned any other instrument at all 
reoembluig it , indeed upon ilb beteig compared to (hit of Dr. 
von OeiliDger, Mr. bcott took ocoahion lo point ont at least one 
important difference, V12, the cost. H HeiEvSjtaw 

Univerbity College, Bnutol, October 10 


InruBorlal Paraaiteo on Stickleback 

Mr. N H. Toole (Natuhp, vuI xxiv, p 4S5) is apparently 
right in anticipating that he has discovered either a new habitat 
for Tnehodwa fedtcultjw a new reprcscnUlive of ibat mrusonal 
genus, AUhuu>^h hitherto regarded as a parnsitc only of ihe 
mah-water polype-, Plydia and If virnfsy I have 

recently obtiincfl spccirm ns of tlie type m question living as a 
parasilc, or rather a coiiiinens,i1, on the branchial appendages of 
(he larva of the common newt, Ttiton in status. An allied, but 
marine specie^. Trichodina y(.orftcna^ has been recently de^cHlcd 
by Trof Ch KoUn, tbit infesLs m a umilar manner the branchin 
of hshea belonging to (he genera Tfiglci and Scor/icna, and a 
further scorch will no duubi reveal a yet more extensive distnba- 
ti>m of the Urceolnn die, including Trichodina, among the 
Piscine race Mr ToAIe will find full porticuhrs of the data 
here refared to, together with an account and lllustratinns of njl 
the forma ao far relegated to this somewhat remarkable infuiarlal 
gr. up, m Put V„ p 645 rf j/y , of my " Mnnual of the In- 
niwrio*” just published. W. Savillb Kent 


Th« l>Eik Day in Maw Bngland 
Rr«R 11 N 0 to your paragraph in Lut wtik'a NATpREfp. 540) 
about thft repuirkidkle phettomtnon wlucb ocauirad in N«v 
England on Septeiuber 6, 1 find in the reeent)y<fi«bliaMl 
“iLihtQij of Lyiuii Max^onhuseUD,'' tbic following 
" l7iQ.*Extnnn]iQary darknesb ol noorday October jut ; 
dinner tables lighted." 

" ij8o —Memorable dark day Mey I9(h ; houw lighted a.s 
af iiigiU/' Charles W, Habdiii* 

L.ynn, October 7 
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THE EVOLUTION OF THE CRYPTOGAMS' 
II. 

T he direction and many of the gradations through 
which the highest classes of the vegetable kingdom 
have been developed from the lower are preserved in the 
palaeontological record. In order to decipher them^ how- 
ever, certain facts must be kept in view chiefly, that the 
higher aiid more complex organisations, are the most 
susceptible to changes m the external conditions upon 
which they are dependent, and therefore more readily 
destroyed, while the simpler the organisation the more 
yielding or plastic it is, and the greater the chance that it 
will be able to survive by adapting itself to change. Thus 
the superb Cryptogams of the Carboniferous succumbed 
no doubt to great physical changes, but the more humble 
of them bent to the new conditions, and even found 


therein an impetus leading to unexpected developments, 
which eventually carried them far beyond their more 
advanced brethren. 

Tracing back the origin of vegetable life, we see that 
it consisted nearest its source solely of Alra. A little 
later. Cryptogams appeared, and developed their maxi- 
mum during the Palaeozoic penod. Next, almost syn- 
chronously, Gymnosperms are met with, and after a long 
time preponderate ; and then Angiosperms, obscure and 
subordinate at first, begin, towards the close of the 
Secondary period, to take the first rank. 

Most of the lowest Algae, such as Ulva and Conferva, 
are scarcely of a texture to have left traces of their 
existence, but eight still existing Diatoms have been 
discovered in British Coal. 

The next mup, morphologically, of Algse— the Sipho- 
neae-'have been shown by M. Munier-Chalmas to be 



FlO. d'Orb. Part of a " Phyllome/' mth Irtcca of eapaDwoDi and ramificatiou , half natural lue, Silurian of Bagnob. 


abundant in the Trias and Secondary rocks, and to be 
analogous, or perhaps identical, with the existing Cymo- 
polia and Acetabularla. It is unfortunate that, oWing to 
the texture of most of the Algae, observation has to be 
concentrated on the few groups that could be preserved. 
Id the Silurian the remains of these are numerous, and 
of forms completely diffenng from existing types. 

Following me primordial Palaeozoic forms, tnere appear 
wccessively the more highly organised Groups, Characec 
in the Tnas, Laminanaceae in the infra-Lias, and finally 
Fttcaceae m the Eocene. 

The Mosses and Liverworts, which seem to indicate the 
■Uges through which Algse gradually became adapted to 

1 L*lvolatli]ii da Rfcgiu Cmtocutt Par UH. 

Sipoita il SfaiioB. BLUioihKufi Saeniiflqua Inurunonala, xioil, (iHi ) 
OoatUiml frwB p 79- 


terrestrial conditions, are unknown in the older rocks; 
yet, far from assuming that they did not then exist, we 
should rather consider how exce^ingly unfavourable are 
the conditions under which marine and estuarine strata 
are deposited to the chance of their becoming imbedded. 

The order Calamarcac, as the authors prem to call the 
Equisitaceae, include such diverse ^pes as Caianutes, 
Annularia, Asterophyllites, and Equisteum, though 
Camalodendron and a few other forms are excluded; 
The group is characterised by the arraagement of their 
organs in whorls, whether these are true leaves or 
the modified leaves which support the sporangia. The 
sporangial whOrls either occur together and form a 
terminal fruit, or are placed alternately with whorls of 
true leaves, and the sporangial bracts are either disunited 
or coalesce to form a sheath. Modifications of one ot 
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Other of these characters are the foundations of all the 
Palrozoic genera yet known In the extinct Carboniferous- 
forma the fertile or sporangia! whorls alternated with, and 
were protected by, the overlapping whorls of barren leaves^ 
while in Equisetum the sporangial whorls are naked and 
clustered in a terminal spike, an arrangement considered 
bv Sapor ta and Marion to be more favourable to the 
disperaion of the spores Annulana and Asterophyllites 
were floating or procumbent plants. Calami tes strongly 
resembled the existing aquatic Equisitacese, though ex- 



Fio a —Bil ohiUx VilanWiTt Sap And Mu- 
BH Silurian of Ajidalusia. 


Dale of a “ PhyUume 


ceeding them twenty times in size, and surpassing them in 
development by the possession of spores of two sexes 
Their more complex structure and consequent inadapta- 
bility to changed conditions^ favoured, the authors believe, 
their early extinction in the Permian In the Trias, ana 
until the Jurassic, several slightly modified genera coex- 
isted with true Equisetum, and the survival of the latter, 
one of the genera that have persisted almost unchanged 
from the Carboniferous, is probably due to their simple 



FlOi I vPrcduJliu a! u Oimunda ngad eight moniliii tlightly lugQiJIed 10 
ihow the double raw of uclieganei down the centre. 

orgapisatloD, easy dispersion of the spores, and the 
immense depths to which their rhizomes penetrate. 

The structure of fems^ unlike that of Equtsitacese, 
lends itself to infinite diversity. The fronds may be 
simple or multipartite, without their form implying the 
sligntest degree of relationship, and supposed alliances 
between fossil and recent ferqs, such as Ettingshauien 
has' based upon the aspect and venation of the frond, 
are declared by the authors to be valueless and mis- 
leading* 


The earliest ferns had simple fronds, and probably 
resembled in their vegetative organs the flymen ophyUez, 
a group already well represented in the Carboniferous^' 
Next in order come the Osmundace*, if the relative 



Fig 4 — Under side of Lhe prolhallua of another fern, more magnified, 
showing the rhiicud radicles, the anlheridi dinperscd over the surface, 
and the vchcgnncB clustered et lhe terminal notch 

complexity of their prothallus and simplicity of sporangia 
are accepted as indications of inferiority. 

The relative perfection of the sporangium when taken 



Fig 5 — Spjrangium of Hymenophyllum, giri transversely by the nnf o^ 
Cellules which durupl the spore cate, 

as the essentially important organ, leads to a classifica- 
Hop coinciding approximately with the order m which 
the groups made their appearance — Hymenophylies 



Osmundacea, Schizeacese, Gleicheniace^ Marattiaceo^ 
CyathSBi Polypodiaccfie. 

From the simplest type of sporangium, two lines of 
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locrening dlfl^rentiatLon m the or^n, or itr support, can 
he^ tmccd— one* leading to the Folypodiace® through 
Che CyatheEe, the other to SchiEeaccfCj Gleichemaeev, 
and Marat tiaccx 

The earliest fern of which the fructihcation is known is 
the Devonian Palxopteris, Schimper Its fnictihcation 
consists of aborted leaflets supporting groups of oblong, 
ringless sporangia opening into two valves and disposed 
in threes on pedicles. Rhacopteris, of the same age, and 
perhaps not genencally differing, has fructification which 
unites m a higher degree the characteristics of Osinunda 
and Botrvdmm, and giving birth probably to the lio- 
tryoptendes of the later Carboniferous flora Anothei 
genus, Seftenbergia, is allied by ihe structure of its 
sporangium to Angioptens (MaratCiaceac), though each 
sporangium is as yet isolated. The Palxozoic ferns did 
not at this period essentially differ from Osmunda and 
Todca 

The earliest example of definite grouping in the 



Fio 7i — 1 , macntlieil puinule of one of tlie Lygodicx uf the fcnui Muhru, 
ftooWiiia ihe KtnngtiAenL of the Rporangla oti tlie under ^de of ihe 
frond, 9. fporanffium of ihe lame, showing ihe group of aplOBl callulei 
wblcli diwipl iRa iporc-ca'ie. 3, virus uf bleicheniu^ showing ihe 
penpheral Biruigement of the celliilcb which disrupt the spure cai^, 4, 
spcu^gium befjrc dehibccnce 

sporangia is furnished by Oliogocarpia, in nhich ihree to 
five sporangia are inserted on a point near the ultimate 
Cenninations of the venMies , but even here, though con- 
tiguous, they are distinct, and can be separated. In the 
later Carboniferous, Marattioid ferns for the first time 
occur with the sporangia united in a composite organ 
called a synangium, and soon after the Maraltiacex 
reached their maximum development, and commenced, 
through forms now extinct, to differentiate towards the 
Gleicheniocex The stajes of development of the latter, 
and of the ScbiEcaceae^ are more difficult to trace, though 
both are Tcpreientcd in the Palaeozoics by Howlea and 
SOftBttbergla respectively, The actual gehus Gieichenia 
does not appear until the inferior Oolite^ and Lygodium 
until the Cretaceous. 

The Cyathea are represented in the CarbomiferOttS by 
Thyriopterls and in the Jurassic bf DiCksonSa', whUh Cnio 
l^lypmeie cannot be traced farther back than the 


RhsCic. They seem to have d evetoped suddenly, and 
amon^ them are a number with their sporangia gro u pwd 
in son as in Gleicbenia, 3^ pDisessing in other respects 
the structure cbaraaenstic of Polypodiuin 

The Ophioglossacesc are related to the most ancient 
ferns by the arrangement and structure of their sporangn, 
and to IsoBtes and Lycopods by the form of the^pro- 
th alius They even present affinities with Sigillsria; and 
represent, the authors conjecture, an almost unchanged 
type, older than the differentiation of either ferns, Lyco- 
pois, or Rhizocarps 

The Lycopodiaceae are divided into isosporous and 



I 

Fig i 1, p'lrt of pinnule of Anzlopleri^ w ih iporani^ia cluilered m 

f rnup<,, but not united , a, part gf pinnule of MarattU with sporangia 
^iiir-d logrthcr in a Bynangiuiii , an, a lynangium magnified , i, 
cxucfni y of the rcrlile frond of one of the Cyathez, 'ikyrwptt^ 
tkgana , 4, a mijii fied rrraptacle of the sama, in lorm of a pedunculated 
cup, full nf sporangia which are- girt With a jointed ling of cellules , 
5, Bcctioii through an emnly cup, ih >WiDg the rupport to which 
the iporangia are attached, 6, IWj high ly-fflagn. fied sporangia of 
Puljrpidiaceaa, cue dehiscent, girt verlicany by a joini^ed ring and on 
pedicles 

heterosporous kinds. The former, comprisiirg Lycopo- 
dium and a few tropical gener^ have been found foisifin 
the Old Red of Thurso and the CaibonTferoofr Of Saar- 
bruck and Autun, their small size and retSrinp habits 
having doubtless caused their relative rarity In stratMed 
rocks, The heterosporous. or more perfected Irinds, ob- 
tained a magnificent development In the CarboMiferQUBj 
faroured by the warm and hanrid climate^ free fram 
seasonal change^ WMch then seems to have prOrsile^ 
and only declined when these conditions cnaiA Th^ 
are at present represented by Selaginella, a gerras whiep 
has scarcely changed since the Carbon lfei;ous. The 
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spoungu are globose, pedunculated, and altuatad 
towards the base oF the bracts which Compose the frwt- 



Fifi 9 — Lcpidoiiirobu^, iKe rrpr ductiv* orii'Bn dF LmdiidmdrOn Lunj^- 
tiidinAl facclion ol sporangiocarp df Lr^nitfxirohNt DabadioMUM, Schimp , 
fkhowmg thi lower irnnym containing macrosporeit and the up^r 
imcjruKpores , half natural giml 

spilcesj and either contain two to eight macrosporcs, or 
small and very numerous microspores In the gcrniina- 


tion of these spores the approach towards Gynuiosperma 
becomes exceedingly apparent, and is consequently dwelt 
on at some length, the researches of Sachs, Luersen, and 
others being larp^y referred ta An even higher stage 
was in ail probability reached in the Lepidodcndrons, the 
vigorous and splendid growth oF which formed the cul- 
minating development of the Lycopodiaces The mathe- 
matical regularity of their growth, even m the most 
minute internal structure, is very stnking They formed 
large trees with acicular or falcate, perhaps deciduous 
leaves, and bore cones in pairs at the extremities of 
certain branches, differing exlenonly but little from those 
of Gymnosperms The expanded bases of the scales or 
bracts bore the sporangia, those containing the macro- 
spores being nearest the base The stem comprised 
several layers, the centre being of pith formed of elon- 
gated piismatic cells The next layer was woody, and 
gave orT simple vascular threads to each leaflet, these 
penetrating obliquely the succeeding region of paren- 
chyma and the cortical layers The bark increases in 
density towards the exterior, and in some species the 
interior pUh is absorbed in the woody layer 

Lepidodendron, with the greater part of the Palaeozoic 
flora, became extinct during the Permian, leaving as re- 
presentative the humble l^octes This, however, is not 
necessarily a degraded type, and may have existed since 
Palaeozoic tunes, though only known fossil in the later 
Eocenes, where it m no way differs from existing forms 
The Rhizocarps arc beyond doubt the highest existing 
form of Cryptogam, but though in many respects so nearly 
approaching to Phanerogams, they arc not, as we see 
them now, in the absolutely direct line of evolution. In 
all, the sporangia arc protected by an enveloping altered 
leaf, or segment of a leaf, forming a fruU called a sporocarp, 
Mhich in most cases attains a high degree of complexity. 
The entire group is aquatic, and stands in the same 
position towards fossil Rhizocarps that Isoetes docs to 
the Lepidodendrons The Carboniferous Sphenophyllum 
has been shown to correspond to Salvinia, and the Rfactic 



Fig io — Rrpruduclive organi of Lepiiiridcndrcn wiih microiporonBia ind microiporoi. a, loncuildiiial ■wnon ihrmiKh Upper part of bporansiocarp 
of Lcpidnitrobui (Brobably I0, Bnmmuj, Schimp ), ffroim Lhe llft^hbourhood of Pdienu (Hdrauh), m. th« central itfedullnr region fiirinMl olF 
pnrenchyiu with elongntea prumatic roll*; vy, iho woodj layer of fifaio-TniL-iilar region next the piui, ihowlag large Kahrifom veueh ; l, 
lAcunii ID which dehcaU and ptrily ditinl^raied celh are ilUdded, cc, coniCftl layir compoied uf ^ very dniH outer and an iniKr layer 
■apantad hy a laou, nearly dcitr^yed urenehyma; s. ** BfKirangioiporea/' lupportlng nry elnngniea lAicro^poriDgia filled, M With 
nueroipofti aCsregniad in foun (theia are ilightTy en»g|eniMit in ttiej, n, group of wl ci eapa n i ma^lfied 


Sftgeu opteriB to the Marsdiaces. Though the voget^ve 
ofgmos la the extinct forms ktt^ined far finer proportions 
and a higher and more delicate structure, the fructifica- 
tion, in SaLvIma especially, appears the more 
The existing genera have only been met with in the 
£acanc and OUgoccDo. 

Thus while Angjospenns all present limilbrlty hi the 
resproducti^'e process, Cryptogams premve many of tno 


stages by which the evolution of the higher forma haa 
been accomplished. They also present every gradation 
in their vegetative organs, from iht simplest and purely 
cellular plant to the equals of Phaoerogams in point or 
structure- Except the Protophytes, sll Cryptogams are 
impregnated by antherids^ and present the antagonistic 
and alicTDate asexual and sexual gencretiona, these being 
in fact their distinguishing chameters. The authon' task 
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—to trace step bv step the promssive stages by which 
the prothalloid pnase has been diminiBhed, and the everj 
though gradually, increasing approach in the complexity 
and mode of reproduction to the Phanerogams — has 
demanded the most patient and prolonged research. The 
promised second volume will further diminish the hiatus 
stiU left between Phanerogams and Cryptogams, and 
make clear, the authors believe, the precise Lines through 
which the evolution of the one from the other has been 
accomplished. 

J. Starkie Gardner 


MUSEUMS AND EXHIBITIONS IN JAPAN 

^^HERE IS probably no function of Government which 
^ the rulers of new Japan have performed so ade- 
quately and thoroughly, with such persistence and such 
unvarying success, as that which consists in the education 
of the people. It would be impossible in the space at our 
dispos^ to describe the course and results of education 
under the usurpation of the Shogun ; suffice it to say that, 
though learning of a peculiar kind always received sup 
port and encouragement, these were given on no sound or 
general system. The masses were neglected as beneath 
consideration, while literary labour of the best kind was 
always rewarded. No Japanese Horace need ever have 
lacked a generous Mecaenas. But it was not until the 
restoration of the Mikado and the overthrow of the feudal 
organisation that a system of universal education which 
should reach the lowest classes of the people was intro- 
duced, and the Government of Japan then looked abroad 
to those Western lands, to which the eyes of all Japanese 
were then turned, for models on which to base their new 
scheme American teachers of eminence were first 
brought to the new Universuy established in Tokio; 
these were soon followed by subordinate instructors for 
the various schools in the local centies, and in six years 
after the restoration there were two lar^e educational 
establishments — the University and the College of En- 
gineering — besides numerous smaller ones in the capital, 
while every administrative division had us central school — 
all provided with competent foreign professors or teachers 
A large normal college m Tokio tiaincd instructors for 
the schools in the mtenor in Western knowledge and 
Western methods of teaching ; and from that time to the 
present the wise and beneficent system of general educa- 
tion adopted by the Government has gone on extending 
itself into the remotest parts of the country As men- 
tioned in a previous article, the number of foreign 
instructor^ was gradually reduced, first in the interior, 
afterwards at the capital, as Japanese trained at home or 
abroad became competent to take their places. The 
history of this remarkable spread of education m Japan 
will be found in the annual reports of the Minister of 
Education to the Emperor, and in an excellent senes of 
papers published by the Japanese Commissioners to the 
Philadelphia Exhibition. The spirit in which this work 
IS carried out is well shown in a circular recently issued 
by the Minister of Education for the guidance of teachers 
in elementary schools. According to the Jt^an Mail 
ibis document contains sixteen (dauses, embodying a 
number of directions for the conduct of school officials. 
The chief points are (1 ) the importance of imparting a 
sound moral education to the students, both by precept 
and example, since the condition of a man's heart is of 
far greater moment than the extent of his knowlei^e ; (2) 
the necessity of proper hymenic arrangements, whidi ^ve 
more effect upon the health ctf the students than gymnastics 
or any other physical training : and (3) the value of mental 
energy in a teacher, for without it he cannot possibly 
support the fatigue and trouble of really careful tuition,'^ 
The circular ms on to advise teachers not to constitute 
themselves advocates of any particular religious or political 


doctrines, and to take every opportunity of increasing 
their own stock of knowledge.^ 

But while thus caring for the education of the youth of 
the country, that of its risen generation has not been 
neglected. Besides annual and triennial domestic exhi- 
bitions, museums have been established m most of the 
large towns in the country, and it is (0 these we would more 
particularly refer in the present article. It should be 
remarked at the outset that thd Japanese, are a nation of 
sightseers , not the vulgar, pushing, noisy mob to which 
we are too much accustomed in this country, but a quiet, 
orderly, pleased, and pleasing crowd. They are always 
anxious to see something new , failing this, they are con- 
tent with their own temples and ancient festivals. In a 
visit to any of the numerous museums of Tokio on a 
Sunday or other holiday, the stranger from the West 
cannot fail to be struck with the order, good humour, and 
never-failing interest manifested by the people. The 
descriptions of the objects are generally very full and 
clear, so as to bring them within the meanest comprehen- 
sion , and when these are read out to a group by some 
one more learned than the rest, the exclamations of won- 
der, admiration, or delight are incessant, and form a 
pleasing contrast to languid or imperfect interest fre- 
quently taken by our own crowds in [heir museums. 

The first museum in Japan — the Hakubutsu-kuwan— 
was opened, as an experiment, in 1873. A few objects of 
Western manufacture and some Japanese productions 
were placed in the Confucian Temple, situated m one of 
the prettiest suburbs of Tokio. Vast crowds, attracted 
chiefly no doubt by the foreign exhibits, visited the place 
daily , and the Government, actm?, we believe, on the 
advice of the governor of the city, determined to enlarge 
the exhibition considerably and make it permanent It 
was accordingly removed to a more central position, the 
partially -dismantled residence of one of the old nobles 
being chosen for this purpose Here the collection was 
deposited and gradually increased, until at the present 
time it fills a range of narrow buildings nearly a quarter 
of a mile in length This may be c^led the permanent 
museum of the capital. A visit to it would strike one 
accustomed to the museums of Europe with a certain 
sense of incongruity. Close to the lacquered buUock- 
carts and chairs of the emperors of a thousand years ago 
we find English machinery of yesterday . in one com- 
partment we see art treasures of a remote antiquity ; in 
the next, Minton and Wedgwood ; a corridor containing 
a large and valuable collection of the old paper currency 
brings us, it may be, to a collection of modern glassware. 
This jogging toKCther of the ancient and modern, of articles 
familiar in the homes in the West with the priceless art 
rarities of the East ; of the products of the skill and 
loving care of old Japanese artists with, we may almost 
say, Brummagem, jars unpleasantly on foreign taste But 
it must be remembered that this establishment is founded, 
not for the educated foreigner or even native, but for the 
Japanese shopkeeper, farmer, artisan, and labourer, 
whose interest is not a whit diminished when he passes 
from a beautful antique relic to a Bradford loom or a 
copy of the Milton shield. Indeed, we are not sure that 
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the modern exhibits, trumpery as many of them would 
undoubtedly appear to us, do not attract more attention 
than the proouctions of ancient Japanese art industry. 
We have even heard it sug^sted that, by placing these 
various articles under one roof, the Government desired 
to check in their people an unreasoning admiration of 
everything foreign, by showing them what Japanese 
themselves have done in the olden time. 

It would be impossible here to describe in detail even 
the most striking museums of the capital. The Govern- 
ment of the great northern island, Yeso, have established 
one containing specimens of the flora, fauna, and other 
productions of that territory near the sacred grounds of 
Shiba, In the great park at Uyeno, a northern suburb 
of the city, the Education Department exhibits all the 
educational appliances of most of the civilised countries 
of the globe , while in the same neighbourhood is a 
smaller museum containing a collection of ancient art 
treasures, to which the Emperor himself has contributed. 
In all the chief towns throughout the country also — 
notably in Osaka, Kioto, and Nagoya— museums have 
been established by the local authorities. Sometimes 
these contain only specimens of the productions, natural 
and artiflciaJ, of the province in which they are situated 
but generally objects of more universal interest are to be 
seen. These, as we have before remarked, are thronged 
on holidays by crowds of eager sightseers, and it would be 
difficult, more especially for a foreign observer, to esti- 
mate accurately their beneficial effect on the nation at 
large, in humanising the people and stimulating healthy 
competition and production 

The temporary exhibitions have been not less successes 
than the permanent museums An annual exhibition of 
domestic products is held at Kioto, in the old palace 
grounds, and lasts for 100 days , and a triennial one on 
a large scale takes place in Tokio. This also is reserved 
for domestic productions The second of these has just 
been closed, an Imperial prince representing the 
Emperor at the closing ceremonial His Maiesty, 
having attended at the inauguration and at the distri- 
bution of prizes, was able to say (we quote from the 
report of the Japan Gazette newspaper) that there were 
over 800,000 visitors in 122 days Earh of the speakers 
on this occasion bore witness to the value of these exhi- 
bitions, and noticed the marked improvement in the 
exhibits now over those of three years ago 

The prospectus of a domestic exhibition of trees and» 
shrubs has just been issued It is to take place in 
February next year, and besides specimens of the forests 
and plantations under Government, private individuals 
are invited to send exhibits of timber. The exhibition 
will be under the control of the Department of Commerce 
and Agriculture, and the result will doubtless be an inter- 
change of knowledge which will be of the utmost value m 
a county where wood is one of the most universal neces- 
saries oflife. 

Two years since a most interesting exhibition took 
place at Nara, the site of an ancient capital of Japan It 
was confined wholly to Japanese antiquities, and il^as 
under the direct patronage of the Emperor, who contri- 
buted many of the most valuable articles. We have 
referred in a previous paper to the success of an exhibi- 
tion of the various instruments which have from tune to 
time been employed to test the direction and intensity 
of earthquake shocks, which was held under the auspices 
of the Seismological Society of Tokio. 

As cognate to the subject of this article we may refer 
to the public libraries of Japan. Lending libraries have 
exlstea in the country from Very early times ; but it is 
only recently that the Government have pi^ided large 
collections of native and foreign works for students. One 
free library in Tokio, which was founded in 1873, contained 
a year ago 63,840 volumes of Chinese and Japanese works, 
5162 English books, 6547 Dutch, and about 20do votumes 


in other Eurcmcan languages. It possesses a large reading- 
room, provided with many leading foreign journals ; 
admission is wholly free, ana permission to borrow books 
for a certain period is easily obtained. The number of 
readers is about three thousand a month Another, con- 
taining about 143,000 volumes, including many ancient 
books and manuscripts, is practically free, an entrance 
fee of less than a halfpenny being charged In addition 
to the^e many of the leading towns throughout the country 
are provided with free libraries, which are much used and 
appreciated by students. The cost of foreign books 
renders these mstitulions peculiarly valuable to natives, 
who, as a rule, cannot affora to pay our heavy prices 
It will thus be seen that the introduction of museums 
and similar establishments was a happy move on the part 
of the Japanese Government, they are heartily appreciated 
by the people, and their educating influence is immense 
With the exception of the newspaper press no Western 
institution has been so rapidly or so successfully accli- 
matised in Japan 


THE INTERNATIONAL EXHIBITION AND 
CONGRESS OF ELECTRICITY AT PARIS ^ 
III 

T he Congress held its concluding sitting on Wednesday, 
the 5th inst , and was formally dissolved. Three 
international Commissions are to be appointed m accord- 
ance with the recommendations of the Congress, viz — 

I. A Commission to determine what length of mercury 
at zero Centigrade, with a section of a square millimetre, 
has a resistance equal to the theoretical Ohm, that is, to 
10“ C G.S units 

2 A Commission for the following distinct purposes’— 
To arrange for a general system of observations of atmo- 
spheric clectncity ; to arrange for a general system of 
obseivations on earth-currents , to determine the best 
system of lightning-conductors ; to investigate the practi- 
cability of a general system of automatic transmission by 
telegraphic wires of the indications of meteorological in- 
struments The idea of this last investigation is taken 
from the apparatus of M. van Rysselbergb, which we 
described m a previous notice. In fact it is understood 
that the Committee will report on the advisability of ex- 
tending to Europe generally the system which already 
exists in Belgium. 

3 An International Commission for fixing upon a 
standard of luminous intensity, to be used in measure- 
ments of electric lights, and for deciding upon the beat 
methods of making such measurements. 

The following recommendations have also been made 
by the Congress -That the diameters of wires employed 
in telegraphy be stated m millimetres ; that the cultiva- 
tion of the ^ta-pcrcha tree be guarded by suitable regu- 
lations, to prevent this important product from becoming 
scarce ; that the Governments of the different countries 
be requested to legislate on the subject of submanne 
cables, the present slate of the law being insufficient to 
guarantee the rights of property in such cables 

In illustration of the present state of things Dr. C W. 
Siemens mentioned a case where a cable which his firm 
had laid was wilfully cut by a captain who had caught it 
with his anchor in deep water, and the law afforded no 
remedy. It is also understood that regulations are to 
be made as to the repair of cables which are crossed by 
other cables belonging to a different company. 

A further recommendation, that all countries should 
adopt for ships engaged in laying cables the same code 
of signals which is already in use in English ships was 
withdrawn upon the presentation of indubitable evidence 
that the code in question was adopted months ago m a 
note signed by the representatives of all the nations 
concerned. 

' Continuid nrom p. 513. 
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All the proceedings of the Conmss have been con- 
ducted in French, and it was a nov^ sensation to most of 
us bo see our English friends mount the tribune and 
deliver their sentimenU in French ; a still more novel 
sensation to those who for the first time ventured upon 
lu^ an undertaking Uiemselves. You first rise in your 
place and say, dtmawit /d parok, at the same time 
balding up your hand to catch the eye of the president. 
On his replying, Vous avts la parole^ you walk from your 
place to the tribune, which is a raised platform in front 
of the audience, and there, with the eyes of the assembled 
lavoHS of Europe fixed upon you, you must carry out 
your rash undertaking, with all your imperfections on 
your head It 11 like the sensation of diving for the first 
time into deep water, where you must swim or drown. 

In these intemaiional gatherings very wide deviations 
from Che correct standards of grammar and pronunciation 
are indulgently tolerated, and the English have certainly 
not appeared to disadvantage as compared with the 
Germans ; though it has been by no means a rare occur- 
rence to see a speaker of either of these nations in sore 
straits for want of a word. There is one great advan- 
tage in conducting a Congress in a foreign tongue, and 
that IS that the difficulty of the situation puts a wholesome 
check upon any tendency to verbiage on the part of 
a speaker; he is glad to express his meaning m 
the simplest manner that he can, and to desist as 
soon as his laborious task is accomphshed, but this 
advantage is to some extent lost where, as on the 
reaent occasion, the language is the native tongue of 
alf the members of the Congress. Some of the later 
sittings were decidedly dull and unprofitable, being mainly 
occupied with prolix dissertations of no general interest. 

(ksSdancesy with its draped walls and high canvas 
roof, ii very stifling to the voice, and much of what was 
said was insufficiently heard by the bulk of the audience. 

The official reports of the proceedings weie taken not 
bv shorthand writers, but by young men skilled in science, 
who wrote abstracts of the speeches in longhand during 
their delivery; and it must be acknowledged that they 
did their work exceedingly well The report thus taken 
of each meeting was printed and laid before the members 
at Che next meeting, to be adopted before proceeding to 
any other business It Is called the prods verbal^ and is 
treated like the minutes of an Endish meeting, but it Is 
much fuller than our minutes usually are. 

So much of these reports as relates to the discussions J 
on units has been reprinted in x^^RdvueScientifique^ No 13 | 
We have not observed reprints of any other discussions 
of the Congress, 

The lury are now hard at work. They have divided 
themselves into six groups, which arc subdivided into 
fourteen classes according to the first fourteen classes of 
the catalogue ; .and some of the more important of these 
classes have been still further subdivided ; the total num- 
ber of jurors btmg about 150, one-half of whom are 
French. Dy the help of this division of labour the 
official laspections of the exhibits have been, we believe, 
completed ; but some days will be devoted to carrying 
out a series of experimental tests, which have already 
been commenced ; and it is probable that some valuable 
data rel^lve to eJectnc lights and the machines which 
furnish their electricity wUi remain as one definite result 
of the present Exhibition. 

In coQbcchon with these experiments a good story ii 
told respecting reals tance-coils. An eminent firm sept ofiT 
several patterni of resistance-boxes to the Exhibition, 
but being out of one of their Tavcuirlte types, they sup- 
plied its place by on empty box having exactly the out- 
«ard appearance of the genuine article. As ill-luck 
would nave it, the jury sdected rhis particular box as 
being procisdly what they wanted to assist them in their 
experiments, and asked for the loan of it. The repre- 
sentative on the spot, being ignorant of the sham, and 


opprecuting the compliment paid to his house, lent the 
box with the utmost alacrity. The result can be better 
imagined than described. Application was then made to 
another eminent firm for a box which occupied a con- 
spicuous pcnition in their case of exhibits ; and this also 
turned out to be a dummy, but the joke was not carried 
so far this time, as the representative in charge at ontc 
declared the fact. 

{To b€ continued) 


NOTES 

Thx kubucriptions received for the HollcBtou Memorial Fund 
up to the present date amount to about 530/. It is hoped that 
this SU'D may shortly be conriderably augmented, especially by 
lubacnpticni expected to be received from Oxford at the beginning 
of the present term. All promoters of the movement are re~ 
que'^ted lo make its existence known to others likely to intercbt 
themselves m the matter The treasurer is Mr. E, Chapman, of 
Frewen Hall, Oxford A general meeting mil shortly be held 
to determine finally the form which the memorial shall take. 

Soon after the death of the late Prof, llolleston, F.R.S., the 
delegates of the University Muiieum at Oxford, acting with the 
advice of Prof , W H. Flower, F.R S ,requetteiMr Rofaertunn 
and Mr, Hatchett Jackson of the Anatomical Department to set 
ID order the eolleclion of Crania in ihe Museum illustrating the 
various races of mankind. The compilation of the Catalogue 
has just been completed by Mr Hatchelt Jackson, and the 
specimens arranged in Lhe ca>cs by him and Mr. Robertson 
The collation of the Catalogue and the numbering of the spcci- 
meiu will bhorlly be carried out by the latter gentleman. Ibe 
method of arrangement is that adopted by Prof. Flower in the 
recentIy-iSi>ued Part I of the Osteolagical Catalogue of Verte- 
hrated Animals m the Museum of the Royal College of Surgeons 
Students will cnn<^equent 1 y be enabled to compare with ease ihe 
Oxford coUccUon with the collection in the Hunterian Museum. 
The numbers at Oxford range from 1 to 1053 approximately — a 
rather larger tolal than the corresponding f cebon m Prof. P lower's 
Catalogue. The Oxford collection u peculiarly rich in English 
specimens of a date prior to the Conquest. There 11 a unique 
sene.s of Crania from vanoui Tong Barrows , end from the Round 
Darrous of the Yorkshire Wolds, obtained by Canon Greenwell 
mfaui excavations and presented by him to Ihe University, together 
, with other specimens chiefly from cist burials of the late Bronze 
period. The Roman and Roman-Bntish number iSo ; the 
Anglo-Saxon 96. The racev of Ancient Egypt, of India with 
Ceylon, of New Zealand, the American Continent, and the 
vanoiu regions of Auxlralia are well represented. There are five 
Tasmanian, seven Andamanese crania, and fine specimen of 
/ulus and Bushmen. There are berideb Urge stores with wbieh 
at present it has been found imposcible to deal. And in the Cata- 
logue as it stands are not included various skeletons and two sets of 
life-like cuts—one set, raplicas of those obtained in the voyage 
of the Astrolabe and presented many years ago to Dr. Aclnd, 
then Lee's Reader of Anatomy at C brist Church, by Prof MHiie- 
Edwards the elder ; the other set, purchased in 1869, and repn- 
senting various aboriginal tribes of Australia, It may iikied 
that during the present Long Vacation, Miu CraerdF^ oicM of 
the late Lady Franklin, has presented to the Anatomicil Dtpnrt- 
mmt fourteen portnails of Tasmuiin abnrlglnv, anthentejed 
with the names of tka individoals, their agin, and the diairku 
whence they came, and admirably nccutcd in water colour by 
Boeb. 

At a public meeting of the Univenity College (London) Ctia- 
ttieal and physical Society, to he held on Friday, Octebir AS, 
at 7 P.Q1., Prof. Alex. Vf, WilUaasM, Ph.D., LL.D., F.RJI.. 
wtU deUw on addnaa on “ Am Ernor imtlie Cmnovl f ei m pf fd 
Tbepey of Cbemistoy-'* 
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Wb regret to learn from Ihe Am£ncan ^furahsi of the death 
of Mr Culile P. Patterson, SuperiDtendent of the U.S. Coast 
Si^Tey. It la supposed that Mr. Julius E. Hilgtrd, for a long 
time second officer of the Survey, \vill be promoted to the vacant 
post. 

Mr. Etheridge, F.G.S., is, we ore informed, leaving the 
Geological Survey to be Assistant-Keeper of the Geological 
Department at the British Museum of Natural HLtory, South 
Kensington. 

The meeting of the Iron ud Steel Institute being held in 
Lond(jn this week is probably the most interesting and impoitant 
since the Institute was founded. Representatives of nearly 
every foreign Government are present, and the muster of foreign 
members is unusually lar^e. Several of the papers are of great 
practical and even tcienlific interest, and are i^ure to attract much 
attention and give ri(!e to discussion. On Tuesday visits were 
paid to Messrs, Siemens' works at Woolwich, and to the 
Victoria Docks, and in the evening the Lord Mayoi enter- 
tained the Institute at dinner. Yesterday afternoon a vi‘^11 
was made to Woolwich Arsenal, and in the evening the 
annual dinner of the Institute was held at Willis's Koom^ To- 
day the Small- Arms Factory at Enfield is to be vi'^itcd, and the 
CaiTiage Works of ihe Great Eoftem Railway at Stratford, and 
in the cvenmg a contNtsaziatte will be held at Si uih Kensington 
Museum. To-morrow will be devoted to a visit to New haven 
and Brighton 

Thb scientific lecturers this winter at the London Institution, 
Fmsbury Ctrcu<, wiU be Mr Grant Allen ("An English Weed ") , 
Prof H. E. Armstrong, h R.S (" The Economical Use of Coal- 
gas for Lighting and Heating"), Prof W, E Ayrton, F R S. 
("The Storage of Power"), Prof R. S Ball, F R .S. 
("Comets”), Dr, Lionel S Beale, F.R.S ("A Living Par- 
ticle"), Prof. R. Bentley ("Materials used for Paper ")j IV 
James Geikie, F.R S. (" The Ancient Glacier-by stems of 
Europe”); Prof J W Judd, F.R.S ("Are there Coal-fields 
under London?”); IVif E Ray Lankester, F R.S ("Scoi- 
pions, TcrreRtrml and Marine"); Prof. O. J Lodge ("Elec- 
tncity versus Smoke"); Mr John Perry ("Spinning tops ; 
Dr. W. H. Stone ("Singing, Speaking, and Stammenrg"), 
Mr James Sully (" The ruuaation and PhinomenR of Dreams") , 
and the Rev. J. G. Wood ("The Horre’s Hoof"). 

A letter w as read at the recent Social Science meeting at 
Saratoga from Mr, Charles Darwin to Mrs Emily Talbjt, in 
response to her inquiries as to the investigation of the meiitnl 
and bodily development of infants. He specifies points of 
inquiry w hich it leema to him possesi tonic Fcicntific interest. 
" Doei the education of the parents, for instance, influence the 
mental powtn of their children at any age, either at a very 
early or F one what more advanced rtoge? l^ii could perhaps 
be learned by scfaoolmaitera or mialrewrs, if a large number of 
children were lint clashed according to age and their mental 
attanuMuti, nod after* nrdi in tccordonce with the educatioa of 
ihcir pnienti, ai far as this couki be diFcovcred. Aa observa- 
lifln fa one of the earliest faculties developed in yomg children, 
and u thia power would probably be eaerdsed fnim equal degree 
by tha ebttdren of edueated and nneduealed penona, it seema 
not mpOMible that nuy trunamitted effect from cdostion would 
be diiplafed only at a lomewbat advanced age. It wmrid be 
deniable to teat statiitioally, in a similar maimer, tbo truth of the 
of ten^repaabed aCatement that eoloured chihhen at frit leom as 
qdcklyae white children, but that they aft e i w aiil a fall off m 
pngrasi. If it could be proved that eteitien oeli not only on 
theindividMj, but by (vaiimiMldn on the ran, Chn would be a 
gnat raeemgemeat toell worldag on thii aM-tapmtaet sub- 
JocL It k well known that ehildreu aoBiatiian eihEtik at a very 
endy age strong ipceial toaki^ for which no erne an ho 


assigned, although occasionally they may be accounted for 
by reversion to the ta^te or occupation of some progenitor ; and 
it would be interesting to learn how far such early tastes ore 
persistent and Influence the future career of the individual. In 
Rome instances such tastes die away uithout apparently leaving 
any after effect ; but it would be demrable to know bow far this 
IB commonly the coFe, os we should then know whether it were 
important to direct, as far as this ih irassiblc, the early tnetea of 
our children. It may be more beneficial that a child should 
follow energetically some pursuit, of however I riding a nature, 
and thufi acquire pcrRcvenince, than that he should be turned 
from It, because of no future advantage to him, I will mention 
one other small point of inqury in relation to very yoimg 
children, which may pos<-ibly prove important with rc pcct to 
the on gin of language, but it could be investigated only by 
persons ] obsessing an accurate musical ear children, even 
befoie they can aitiLUlatc, express some of their feelings and 
desires by noi*-es uttered m different notes. For in.<itance, they 
make an interrogative noise, and others of assent and dissent in 
different tone<<, and it would, I think, be worth while to ascer- 
tain w'hether there is any uniformity in different children m the 
pitch of their voices under various frames of mind.” 

In a letter to the Madras Masl of September 8 on the use of 
gigantic *ca-wced as a protective agent for shores, Capt. J H, 
1 aylor, the Master-Supermtendent of Madra'^, givoR the following 
intcreftiiig " sea-ia-pent ” story — "A notable incident coimectod 
with this lea-weed, is recalled to my recol lection, by Dr Furnell’s 
letter. About fifteen years ago, while 1 was m my ship at 
anchor in Table Bay, an enoimous monster, as it appeared, was 
seen drifting, or advancing itself round Green Point, into the 
Harbour It was more than one hundred feet in length, and 
moved with an undulating snake-likc uKdion. Its head was 
crowned with what appeared to be long hair, and the ketn- 
sighted among the affnghted observers declared they could bee 
Ltb eyes and diStingubh its features Ihe military were called 
out, pnd a brisk fire jjgured into it at a dblance of about five 
hundred yardb. It was hit several times, and portions of it 
knocked off. So senous were its evident injuncs, that on its 
rounding the poml it became quite btiU, and boats went off to 
examihe it and complete its destruction It was found to be a 
specimen of the sea- weed above mentioned, and its stillnesi after 
the gnevoui injuries inflicted was due to its having left the 
ground swell and entered the quiet "waters of the Bay " 

Dr Tl W. Richardson is about to oonUnuc the serial of 
lectures delivered by him m the spnng at the instanfle of the 
" Ladies' Sanitary Association," of Berners Street The lectures 
are devoted generally to the subject of " Dome'^tic SanUalion." 
In the forthcoming series, which will be commenced in the 
Lower Hall, Exeter Hall, on Saturday, the 23 nd lost , the 
structure and funetioni of the nervous system, and the physical 
and mental traiamg of (he young, wiR occupy a prominent plaee, 

The Phylloxera Congres*, to which we have already referred, 
w as opened on Sunday at Bordeaux 

The Rev. J. Hockyns-Abrahall writes to the Timm frsoi 
Combe, near WoodAoek, October 3 . — " On October I, abont 
84B PJD,, when I was walking in a north-wutciiy duection, 
about three hundred yanls uorth-weLt of Hanborough Station, 
which 11 three-quarters of a mile north-we<it of Oxford, the 
eastern sky was suddenly flooded with a light that vied with that 
of the moon, which ^hone more than half full In the west 
Turning round, I beheld a magnificent meteorroF a pale yellow 
hue, descending with a dow motion, vertically. It seemed logger 
than Jupiter. When I first saw it, It had dropped about a third 
of the diatanea item the aenith to the homoQ ; after trararding 
OBothtr thM of that epaco it bnnt wiltaout seettering Mg 
■pvke.'* 
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The Eihibition of ihe Photographic Society u now open at 
the rooms of the Old Water-Colour Society in Pull MaU. 

A NEW form of compressed air locomotive engine, the Inven- 
tloQ of a Mri Hardie, has been put to a practical, and, it is said, 
inccesaful test in New York, on the Second Avenue elevated 
railroad. The compressed air is stored m four tabular tanks 
connected with each other by pipes so as virtnally to form one 
large reservoir. It is said that a leaving of 50 per cent, is effected 
on the cost of working a locomotive by the use of the new 
invention | 

A TELEGRAM from Geneva last Thursday states that another 
Urge nft haa opened m the Tachingel, a circumstance which 
indicates that the mountain is still m movement The inhabitants 
of Elm, many of whom had returned, have been again warned 
to leave their houses. 

We have received a very interesting coloured picture of the 
moon, reproduced from a telescopic painting by Mr. Henry 
Harrison of New York It is the first of a senes, and re- 
presents the moon at the stage of the three days crescent. The 
picture IS twenty- four inches square, uith the moon eighteen 
inches in diameter, and the execution 11 excellent It shows 
the earth-shine very dutmctly on the surface in shadow. As 
to its accuracy, we notice from a letter by Prof. Horkness 
that it was tested at the United States Naval Observatory, and 
the result is stated to have been all that could be desired. This 
picture is to be followed up by five others representing the 
moon at various succeeding stages. The London agent for the 
picture IS Mr William Wesley 

The June number of the Journal of the Straits Branch of the 
Royal Asiatic Society, published half-yearly (London Trubner 
and Co.) contains several useful articles ^Some account of the 
mining districts of Lower P^rak, by J. Emnglon de la Croix , 
The Folklore of the Malays, by W. £, Maxwell, Notes on 
the Rainfall of Singapore, by J. J. L. Wheatley ; Journal of a 
voyage through the Straits of Malacca on an expedition to the 
M^ucca Islands, by Capt. Walter Caulfield Lennox ; a sketch 
of the career of James Richardson Logan, by J Turnbull 
Thomas; and ■ memorardum on the various tribes inhabiting 
Penang and Province Wellesley, by J. K. Logan. A journal 
with such B programme desenxs every encouragement, and we 
hope It will receive it. 

The Society for Promoting Chnstion Knowledge has issued 
a series of coloured loological diagrams representing vorioua 
typical specimens of animal life, from corals and anemones to 
inammali. They are accurately and nicely executed after Leute- 
mann’s Zoological Allas for Schools. Why should we still have 
td go to Germany for such productions? 

Under the title of “ Anglo-Saxon Britain Mr. Grant Allen 
hu publiihed (through the 5 .F.C.K ) an interesting little volame 
on early history of England. He hu taken pains to master 
all the results of recent research in irchaology and ethnology, 
and therefore the book has a more scientific flavour then usual 
with such works. While adopting genendly the views usociated 
with the names of Freeman and Gneo, he shows IndeptndeDce 
of view I aod treats his subject in an unusually nnconvenlional 
manner. Either as a reading-book or u a tut-book for the 
special period, it ought to be umful j It b certainly interesting. 

In Miacellanies of Animal Life,’^ by Elisabeth Spooner 
(S.F.C.K.), the authoress hu brought together a number of 
mlereidng and instructive extracb from variou good aothorltiei 
as to the habiti of animals, which ought to prove intereatlng to 
children. 

The double balloon ascent which we announced In our last 
miiber tooh pUoe at La Viilette guworki on Wednesday lut 
week, at the appointed time. Thewutherwu iplendld, and 


the two balloons were In view for some length of time j but th^ 
noise produced by the crackling of the net and the swinging of 
the aerostat produced such an effect on the bCuUer that he 
demisted from his experiment, and contented himself after a few 
pulls with an ordinary ascent. The experifnent will be tried 
shortly with more expenenoed aeronauts. 

On October 18 a great electrical expenment will be made at 
the Paris Opera to test the effect of electnc light on theatrical 
representations. The principal feature will be the lighting of a 
large number of Brush lamps by a magneto -electric machine 
revolving m the Palais de ITndustne. 

The Ashton -under -Lyne Linncan Botanical Society held its 
annual meeting on Sunday, October 2, Its members belong 
almost exclusively to the artisan class, and they are doing very 
good work. Under the auspices of the Ashton Biological 
Society they have undertaken the preparation of a complete flora 
and fauna of the diitri^L The annual report gives particulars of 
the winter meetings and summer rambles of the members. It ib 
a remarkable and interesting fact that the science of botany has 
been steadily and EUcccB^fiilly cultivated by the Lancashire 
artisans for a century, if not longer, and their meetings, which 
are numerous, are held upon the Sundays 

All our lady readers are familiar with the name of Pullar of 
Perth, whose practical application of science to dyeing seems to 
meet with general favour The present representative of that 
firm, Mr Robert Pullar, is evidently conscious of how much he 
owes to science, and has recently been endeavouring to make her 
some return The name of the Perthshire Natural Hi'^tory 
Society 15 no doubt known to many of our readers ; its present 
president is Dr James Geikie At a recent meeCmg of the 
Society Mr. Pullar handed over to the Society a handsome 
and commodious hou<;e for their use, with accoina.odatioa for a 
museum, &c,, Mr Pullar himself having been the principal 
Bubscriber to the fund. The building will be known as the 
Moncrieffe Memorial Museum, in memory of the late president 
of the Society, Sir Thomas Moneneffe We trust, under the 
favourable conditions in which it now finds itself, the Perthshire 
Natural History Society will do even better work than it has 
hitherto done, and that Us museum will become a model of what 
s local museum ought to be. 

Mr. j. Hasris Stone, M A,, will contribute to the Novem- 
ber number of Good Words an article upon the Viking Ship 
which was recently discovered in Norway. The paper will be 
illustrated with woodcuts made from photographs taken by the 
author. 

The additions to the Zoologtcsl Society's Gardena dunng the 
pabt week include a Rhesus Monkey {Macacus trythraus) from 
India, presented by Mr Frank Smyth ; two Beautiful Parrakeets 
{Pstphoiuspulckerrimus), an Australian Quail (Synmu ausiralis\ 
a Regent Bird {Strindus meli 9 tus\ three Modest Grass Finches 
{Amadtna modesta) from Australia, two Banded Grass Finches 
[Pvsphila anefa), two Bichenoi Finches {Estrdda biehmouii^ 
from Queensland, a Melodious Finch (Phonipara oauora) from 
Cuba, a Blue-beaked Weaver Bird {Spermo^ina AamahM) from 
West Africa, a Black-headed Finch [MUma malaeca) firoin India, 
two Ceylonese Hanging Parrakeels (Loruuius asiaimj) from 
Ceylon, presented by Mr. T. II. Bowyer Bower; two Dunlms 
{Dringu eimclus)t a Ringed Plover {(EpaHiit Aiatuida)^ Britlsb, 
presented by Mr. Edmund A. S. Elliot, M.R.C.S. ; a Common 
Viper {Vipera Stow, vaf.), British, presented by Mr. L. A. 
Saiidford ; two Axolotls {Siredon moxteamts) from Mexico, pre- 
sented by Dr. Heneage Gibbea, P.Z.S. ; a Leopard Tortohe 
(Tisiudo pardmlu) from South Africa, a Radiated Tortoise 
(TkfAMfIr radtaUi) from Madagaicar, three Bell’s Cinixyi {Cmuiyj 
bdlianu) from Angola, preasntedby Sir John Klik, CM.Z. 0 . ; 
a Hog Deer {Cnvus porcimfu)^ a Hybrid MesopotamlaB Fallow 
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Detr (between Cervui mesopotamicus J , and Cervus dama 9 )i a 
Hybrid Muntjac (between Ctrvului iacrymans i , and Cervulut 
muHtjac 9 ), born in the Gardens 

GEOGRAPHICAL NOTES 

The U.S steamer Corwin^ which has been &earchiii|r for the 
nyesing, and we fear lost, Jtanmtte^ has succeeded m reaching 
Wrangel Land, which has been annexed to the United States. 
We leam that it is probable that an miernalional efTurt will be 
mode next year to find traces of the JtanntHt ; our own Govern- 
ment has been moved m the matter, and may very possibly fit 
out a vessel for the purpose. 

The French Geographical Society has received intelligence of 
t)m assassination of a young explorer, M Hcmt Dufour, by a 
tribe of ihe Ovambos, now at war with the Portuguese. M. Dufour 
left Omoruni m company with some merchants m December 
lost for the purpose of exploring the basin of the River Cumene, 
In Eastern Africa. On arriving at thiii river his cumpamons 
deemed it expedient to abandon the enterprise, on which M, 
Dufour courageously resolved to continue hia course alone. No 
tidmgs of him hiving reached Omoruru, an inquiry was insti- 
tuted, which led to the discovery of his untimely end. M. 
Dufour’s papers and effects have ^en found, but his body has 
not yet been recovered 

The current number of the Geographical bociety’s Procted- 
ings is chiefly remarkable for a very long instalment of the 
report of papers read at the Geographical Section of the British 
Association, including Sir J Hooker's address Sir U. Temple’s 
j^per on Asia, and Sir ¥. J Evans’ on maritime discovery 
paper of this month’s number 11 one by Dr Bell, of the 
Geological Survey of Canada, on the commercial importance 
of Hudson’s Bay, with remarks on recent surveys and explora- 
tions, which IS accompanied by a large and carefully drawn map 
of the region. The most imporiant of the geographical notes 
are those respecting Mr J M Schuver's journey in Africa and 
the proposition of the British Association that the Geographical 
Society should undertake a scieudfic expedition to Kilmna- 
ndjaro and Mount Kciiia, with a subsidy of one hundred pounds. 
Another note records the presence of the first British traveller 
at Hami, hut seemingly his name and plans are alike a mystery 

With reference to the recent cenius of India the Pioneer 
learns that the census returns show a grand total of jiopuUtiun 
for all India of 253,000,000. figures amounting to 218,000,000 
can be compared with previous; ceosusea, and show an increase 
of 6 2 per cent. But m some provinces apparent large increases 
may be due to the inaccuracy of previous enumerations. Fro- 
vbcial totals are— Bengal, 68,800,000, Assam, 4,800,000, 
Madras, 30,800,000 ; Bombay, 13,900,000 , dmo Native 
States, 6,900,000, Sind, 2,400,000; North-West Provinces, 

i 2,600^000; ditto Native States, 700,000, Oudh, 11,400,000, 
Intiflh Punjab, 18,700,000; Native ditto, 3,800,000; Central 
Provinces, 11,500,000; Beror, 2,600,000; British Burmah, 
3,700,000, Mysore, 4,100,000, Rajpootana, 11,000,000; Cen- 
tral India, 9,200,000 , Hyderabad, 9,100,000. The total makes 
molei 123,000,000, feraaies 118,000,000, Ihe provincial in- 
creases w cent, as compared with previous censuse^i, are as fol- 
lows .—^ngal, 10; Aaiam, 19, Smd, 10, North-West, 6, 
Ondb, 1 ; Punjab, 7 , Centr^ Provinces, 25 , Berar, 20 ; Bur 
mah, 35. The decreasei are— Madras, 2 4 per cent. ; Bombay, 
■3; Mysore, 17. 

A SOMEWHAT curious boat has been buUt and launched at 
Gnanton, N.B., for use by the Rev. T. J. Comber, of the Baptist 
expedidon on the Conro, With a view to its being at once 
poitable and durable, this boat has been made of canvas, coated 
with a mixture of lampblack and tar, and is stntched into shape 
by maJacca canes, while the interior consists of three movable 
umbrella-shaped structures, which can be tightened ai will ; it has 
a partlv-GOvercd deck, and weighs only 60 Ibi. ; further, it can 
be CEBily taken to pieces^ so as to be carried by two persons^ 
and by a hille airangement will form a lent. 

/MfnwoMH'x MiiikAlunfm for Ootober is filled up with two 
artldea — one by Mr, W. H. Dali, on iht hydrology of Behring 
Sea and nelghbounim waters, and Hofrath A. Regel’i accouht 
of hli eipeditlon to Turfan in 1879. 

Memei. Blackwood have iaiued a tenth edition of Page's 
/introductory Text-Book of Fbyilcal Goognpbyr” revised 


and enlarged by Prof. Lapworth, of the Mason College, 
Birmingham. 

Catt PoFELiN, of the Belgian station at Karema, Lake 
Tanganyika, whoie death was lalely announced, appears to have 
died when on his way from Ujiji to Lhc Mampara district, in 
Southern Uguha. 


ON SOME APPLICATIONS OF ELECTRIC 
ENERGY TO HORTICULTURE AND AGRI- 
CULTURE^ 

^N the lat of March, 1S80, 1 communicated to the Royal 
Society a paper “ On the Influcnc- of Eieclnc Light upon 
Vegetation, &c m which 1 arrived at the conclusion that 
electric light was capable of producing upon planU effects com- 
parable to those of solar radiation , that chlurophyll was pro- 
duced by It, and that bloom and fruit, rich in aroma and colour, 
could be developed by its aid, My experiment^) also went to 
prove that plants do not as a rule require a period of rest during 
the twenty -four hours of the day, but make increased and vigorous 
progress if subjected (in winter time) to solar light during the 
day and to electric light during the night 

During the whole of last winter 1 continued iny experiments 
on an enlarged scale, and it is my present purpose to give a short 
account of these exjienmenls, and of some mrlher applications 
of electric energy to farming operations (including the pumping 
of water, the sawing of timber, and chaff and root- cutting) at 
various distances, not exceeding half a mile from the source of 
power, giving useful employment during the daytime to the 
power-producing machinery, and thiii r^ucing indirectly the 
cost of the light dunng the night-time. 

The arrangement consists of a high-presbUre steam-engine of 
6 horse -power nominal, supplied by Mensrs Tangye Brotha'>>, 
which gives motion to two dynamo-machmeB (Siemens D), con- 
nected sep irately to two electric lamps, each capable of emitting 
a light ol about 5000 candle-power. One of these lamps was 
placed iQ&ide a glass house of 2318 cubic feet capacity, and the 
other was suspended at a height of 12 to 14 feet over some sunk 
greenhouses The waste steam of the en^e was condensed in 
a heater, whence the greenhouses take their circulating supply of 
hot water, thus saving the fuel that would otherwise be required 
to beat the stove'* . 

The experiments were commenced on October 23, 1880, and 
were continued till May 7, 1881. The general plnn of open- 
tiun coiuislcd in lighting the electric lights, at fii^t at 6 o’clock, 
and during the abort days at 5 o^clock every evening except Sun- 
day, continuing their action until dawn. 

The outsidclight was protected by a dear glass lantern, whibt 
the light inside the home was left naked m the earlier expen- 
ments, one of my objects bein|^ to ascertain the relative effect of 
the light under these tWo conditions. The inside light was placed 
at one side over the entrance into the house^ in front of a metallic 
reflector, to save the rays that would otherwise be lost to the 
plants within the house. 

The house was planted in the fir^l place with peas, Franch 
beann, wheat, barley, and oats, 'as well as with cauliflowers, 
strawberries, raspberrler, peaches, tomatoes, vine^i and a variety 
of flowering plants, including roses, rhododendrons, and axaleas. 
All these idants being of a comparatively hardy chancter, the 
tem^rature in this house was maintained as nearly as poasiblt a 

The early effects observed were anything but salisfactory 
While under the influence 0/ the light suspended in the open al 
over the sunk bouses the beneficial effects due to the dccbic 
light, observed during the previous winter, repeated thenselvei, 
the plants in the house with the naked electric light soon mam- 
fested a withered appearance. Was this result uc effect of the 
naked light, or was it the effect of the chemical products^nitro- 
genouB compounds and carbonic acid— which are produced In the 
dectnc arc? 

Proceeding on the first -named assumption, and with a view of 
softening the ray of the electric am, small jets of steam were 
introdnwd into the house through tubes, drawing in atmospheric 
air with the steam, and produanc the effect of cTouds interposing 
themselves in an irregular fashion oetween the light and the plants. 
This treatment was decidedly beneficial to the plwts, although cure 
had to be taken not to Increase the amount of moisture thus intro- 

* Papw nad ai the Bntiih AuodatioD by C. Wilham llsnitni, D.CL. 
LL D . F R.S, M. Iius. C £. 
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dud bcTond certain limits Ai r^arda the chemical pi^ucta 
U wu thought that tbcic would prove rather bencfidal than 
otherwise, in furnishing the very ingredients upon which plant- 
life d^nds, and Further that the constant supply of pure 
carbonic acid resulUng from the gradual combustion of the ] 
carbon electrodes ini;^t render a diminution in the supply of 
fresh air possible, and thua lead to economy of fuel The plants ^ 
did not, however, take kindly to these innovations in Lheir mode 
of life, and it u as found nece«isary to put a lantern of clear glass 
round the light, fur the double purpose of discharging the 
chemical products of the arc, and of interposing an effectual 
screen between the arc and the plants under its influence 

The eficct of luterpoHiug a mere thin sheet of clear glass 
between the plants and the lourca of electric hgbt was most 
otidki^g. On placing such a sheet of dear glass so as to intercept 
thnrayi of the electric light from a portion only of a plant, for 
inotanca a tomato plant, it woa observed that in the course of a 
lingle night the line of deaoarcntian was most distinctly shown 
upon the leaves. The portion of the plant under lh« direct m- 
flnenoe of the naked eleclnc light, though at a diiitan:e from it 
of nine to ten feet, waf» dbiincily shrivelled, whire.u that noriiun 
under cover of the clear glafts conimoed to show a nealthy 
appearance, and thi^ hne of demarcation was disiincLly viNible 
on individual leaves. Not only the leaves, but the young stems 
of the plauts won showed signs of de^tructi m when exposed to 
the naked electric light, and these destructive influences were per 
oeptiblc, though in a less marked degree, at a dLstaiice of t4 entyfeet 
fromthc source of light, A qucsnon here preiicnts itself that can 
hardly fail to excite llie interest uf tlie physiological huianlst The 
clear glass docs not apparently intercept any of the luniiuous 
rays, which cann'it therefore be ilie cause of the dc'^lruclive 
action, Prof Stokes slio\edj however, in 1853, that the 
olectiio arc u particularly rich in highly refrangible invi ible 
rayi, and that these are largely absorbed 111 their passage through 
clear glasa , it therefore appcari^ reasonable to suppose that it 
IS thoM highly refrangible rays beyond the visible spectrum that 
wock deslrucuou on vegetable cells, thus contrasting wirh the 
lumioja-i rays of leas refran^bility, which, on the contrary, 
a^nnulate their organic action 

Being desu-QUs to follow up this inquiry a little further, I 
sowed a portion of the ground in the experimental conservatory 
with mustard and other quick-growing seeds i^i^d divided the 
ficM into equal ra'lial portions by means of a framework, ex- 
cluding difTuied light, but admitting Light at equal distances 
from the electric arc. The first ■eciion wai under the action of 
the naked light, the second was covered with a pane uf clear gins*, 
the third with yellow gloss the fuiirth wnth red, and the fifth 
with blue gln>9 The relative progress of the plants w,ui nited 
from day to day, and the differences uf clfect upon the deve- 
lopment of the plants was sufficiently striking to justify the 
foUowiDg conclusions: — Under the clear glus the Urgent 
amount of and most vigorous growth was induced ; the yellow 
glass came neat Jii order, but the plonU, though nearly equal m 
aae; were greatly inferior in colour and thick iiCbS of stem to 
those under the clear glass , the red gloss gives use to lanky 
growth and yellowish leaf, while the &ue glass produces 9tifl 
move limky growth and >‘ickly loaf. The uncovered compart- 
nant shewed a stunted gro^itli with a very dark and partly 
■bnveUed leaf It should be observed that the electric light was 
kept 00 from five p.m lili <^ik a.ai. every night except Sundays 
darsag the expen meat, whicli took place in January, 1S81, but 
that diRh^ed daylight wo'i not excluded dunng the mlervaU ; 
also that circulation of sir through the dividing framework was 
provided for. 

TbcM reanitfl are confiraiatory of tJiose obtained by Dr. J. W. 
Draper ' lahu valuable rc»earchcB on plant culdvolion in the solar 
Bpeetnim m 184.3, w^hich led him to the conclu Ion, m opposition 
to the than prevailing opinion, that t^ yellow my, and not the 
violet lay, wu most ^oscions U proaoUng the d^ompoiilioo 
of oarboiw add in the vegetable oelL 

Having, in consequence of these preliminary Inqulriei, dctei^ 
mined to sorround the electiic arc with a diu glass Untem, 
more salUfactory rcEnhi weie soon obsembla Thu^ peas 
which had been Hawn at the end of October produced a haivest 
of^ipe fruit on Febniary 16, under ibe inflaenca, with the eioep- 
tioa of Suadav nights, of continuous light. Uaapberry alalki 
into the noiiae on December 16 prodaced npe fruit on 
ah 1,. and strawberry plants pat iu about the same time pro- 

* &■ " SdemMo BISffloIn " by J W Drapw, H D , LL D. Msweir X. 


dnoed hm fruit of eawllent flavour and cokmr on Febniarj 14, 
Vines which broke on December 26 produced ripe grapesi of 
stronger flavour than usual on March 10. Wheat, barley, and 
oats hhot up with extraordinary rapidity under the influence of 
continuous light, but did not arrive at maturity ; their growth, 
having been t >0 rapid for lheir strength, caua^ them to fall to 
the ground, after having attained the height of about twelve 
inches. 

Seeds of wheal, b^ey, mid cMti^ planted in the open aic aipl 
groAn under the inllaeuee of the eaternal electric light, prodneod, 
however, more latiifsctory re^ulh ; having been sown in nnra oa 
January 6, ihey germinated with difficulty, on account of froit 
and snow on the ground, bat develope 1 rapidly when milder 
weather sei in, and shewed npe gram by the end of jnne^ 
having been aided m lheir growth by the clcctric light until the 
beginnin of May 

Doubts have been expressed by some bolani^tB whether plants 
giowa and brought to maturity under the influence of continuous 
light wuuld produce fruit capable of reproduction, and m order 
to test thij question the peas gathered on February 16 from the 
pl.'ints which hod been grown under almost cuuiinuous light 
action wcie rejilanted on February 18 Ifaey vegetated in a 
few days, showing every appearance of healthy growth. 

Further evidence on the >-auie queitio.i will bo obtained by Dr. 
Gilbert, F R,S , who has undertaken lo experiment upon the 
wheat, barley, and onts grown as above staled, but still more 
evidence w'llf probably be required be foie all doubt on the subject 
can be allayed. 

I am aware that the gri.at weight of the opinion of Dr. Darwin 
goes in Fav mr of the view that many plants if ^^t aH of them, 
require diurnal rest for their normal development In his great 
work on “The Movements of Plants " he deals in reality with 
plant life, as it exists under the alternating influence of solar 
light and darkness, he invcstigites with astonishing precision 
and minuteness lheir natural mwemenls oF circmnnutation and 
nightly or nyctitropic action, but does not extend bis inquiries 
lo the conditims resulting from continu lUi light, He clearly 
proves that nyctitropic action is instituted to protect the delicate 
leaf-cells of plants from refrigeration by radii lion into space, 
but it doei not follow, I would submit, that this protecting 
power involves the necensity of the hurtful mflurnce. May it 
not rather be inferred from Dr, Darwin’s mvestigations that the 
absence of light during night-time involved a difficulty to plant 
life that had to be met by special motor organs which latter 
would perhaps be graduslly duipcnsed with by plants if exposed 
to continual ligh^ for some yearb or generations 7 

It LS with great diffidence, and wilh'iul wishing to generalise, (hat 
I feel bound to state as ihe result of all my experiment, extending 
now over two winters, that although periodic darkness evidently 
favours growth in the sense of elongating the stalks of I'lants, 
the oontinuoua stimulus of light apiieaC'^ favourable for healthy 
development at a greatly accelerate P'lce, thr u^h ail the staM 
of the annual lire of the plant, from the early leaf to nie 
ripened fruit. The litter is buperior in him, in aroma, and in 
colour to that produoed by alternating light, and Ihc rcsoUing 
seedx are not at any rale devoid of rogerm mating power 

Further expcninents are necessary, 1 am awve, before it 
wouM be safe to geneiaUse, nor does thi^ qucition of diurul 
rest IQ any way bear upon that of annual or winter rest, which 
probably most plants, that are not so-called annuals, do require. 

The heneficiu influence of the electric light hu been v«ry 
manifest upon a banana palm, which at two periods of lU 
existence, vir , during Us early growth end at the time of the 
fruit development, was placed (m February and March of 1880 
and 1881) under the nigtu action of one of the electric lights, 
set behind glass at a distance not exceeding two yards from the 
plant ; the result was a hunch of fruit vreighiog 75 pounds^ deh 
banana being of unusual size, and pronouns by competent 
judges to be nnsurpaised in flavour Melons also, remarkKUe 
fbr KIT' and aromatic flavour, have been product undff the 
influence of contlnucrai light In the eerTy spring ef 1880 end 
r88i, and I am confident ttiat still belter results may be rceHied 
when the best conditions of temperature and of proelinlty to the 
electric light have been thoroughly investigated, 

My ol^ect hitherto hea rather been to afcmtun the ge aMl 
coadi.ions naoRwry to fvomote growth by the aid of etedde 
light than the prodnettoa of quantitative tMltx;-bnt [ ns 
disposed to think that the time li not fkr dietant ifhea tha 
clertric light will be found a valuable adjunct to the mcana at 
the dispoe^ of the hortlculmriat. In making bun really indepeur, 
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lint of climate and season, and funushuiB him with a power of 
pEoducmg new varioiiea. 

ficfore electro ‘horticulture can be cutei tamed as a practical 
proceii It wJhld be neceasary ho a ever to [^rove ila co&t, and 
mj expel uuentt of laal winter were lu poit directed towards 
thAt object. Where water-power is available, the electric light 
«an be produced at an extremely moderate cost, compriiiiig car- 
bjD electrodes, and wear and tear of and mtereikt upon apparatus 
and michmery employed, which expejience elsewhere has al- 
ready shown to amoLiiU to hd per hour for a lis^hl of 5000 
candles. The pcrhonal current artcntiou requisite in that ca^e 
canitats sun ply in rcpUcing the carlx^u clecLroJes every six m 
eight hour«, which can be done without aupreciablc expense by 
the under -gardener m charge of the hre<i ol the grceuhotiiies 

In my case no na'iiral source of ixjwer was avjilable, and a 
slefLin- engine bad tn be resorted to. The engine of 6 normal 
hone-power which 1 employ to work the two electric lights ol 
jocn c ludle-poArer cuch, conEumc^ 56 lbs of coal per hoiii (the 
caginc being of the uidnvary high-pre^sure lyjiO, which, taken 
at 201, a Ion, would auioiint to 6./ or to 3//. ])cr light of 5000 
candlc'i lliit against this expenditure his to be placed the 
tavmg of fuel cdfccted lu suppresBiiig the stoves fur heating the 
greenhouses, the amount of nhich 1 have not Lccii able to ascer- 
lam accui ately, but it may safely be taken at Lno~lhirdsof the 
coat of coal for the engine, thus reduLiiig the l o^t of the fuel pei 
li^t to \d pci hour f the total cost per light of 500 J caiidleh 
will thus amcjunl to 61/ +1^ =^d per li mr, 

This cilculaliun W(juld hold good if the electric light and 
engine power Mere required during say twelve hours p r dtentt 
but inasmuch as the light 11 not required during the daytimCf 
and the hung of the boiler has nevertheless to be kepi up 
in order to supply hent to tlic greenhouses, u ap]3ears that during 
the daytime an amount of uiotive-p jwer is lo-vl equal to that 
employed during the night. 

In order to utilise this powei I hnve devised means of working 
ihe dvnamo- Iliad iLue aUo during the daytime, and of ti ausmitting 
the electric ener^^y thus ijroiuced by cleans of wires to dilFercut 
|)omts of the faim, where such opcralions ns LhafT-cutlmg, 
swede-shemg, timber saw ing, and water- pumping have to be 
lierformed. 

The>ie objecU are aceaiapb^hcd by means of small dynamo- 
machiuea pi ice I a^ the points where powei i> rcquireil far the e 
various purposes, and which are m metalbc coiinectioti with llic 
LOirent-gcnerating dynamo- machine near ihe engine The con- 
ueoUng M'lres employed consut each of a naked strand of copper 
vfire su])porLed on W'ooden polei or on trees witbout the use of 
inBulaiO''*), whilst the lei in n- circuit is elTrcted through the park- 
railing or wire fenciug of the place, w^hich la connected with 
both transmitting and working machines by means nf shoit 
pieccb of connecting wire. In order to insure the metallic con- 
tinuity of the wire fencing, core has to be taken wherever there 
ore gates to solder a piece of wire, buried below the gate, to the 
wire fencing on either ^ule. 

As regal d'l pumping the water, a 3 horsc-ixiwcr steam engine 
was origiiiBlly used, working two force-pumps of ji-mch 
diameter, making thirty-six double slrokc'i per minute. The 
some pumps ora still employed, being now worked by a dynamo- 
manhine weighug 4 cwL When the ciaerni at the h <use, the 
gardens, and the form require filling, the pump^ are started by 
■unply turning the commutator at the engine station, and in like 
moBiiar the mechanical operations of the form already referred 
Lo are accomplished by one and the same prime mover 

It wouM be difficult in this in tance to stale occurntcly the 
Mnentage of power actually received at the distant station, but 
m trying the same mncbines under similar circumstances of 
realslauce witti the aid of dynamometers, as much as 60 percent, 
haa been realised 

In coDclUMon, 1 have plea nrc to state that the working of the 
oltctiie Ught and tnnsmi^-Bion of power for the various oprra- 
Uona ]iMt named are entirely under the charge of my hea4^ 
gerdeuerk Mr. BeobanaD, asnated bv the ordinary itafl of 
undar-gardeiiera end field -labourers, woo probably bdore never 
heard of the power of electricity.^ , 

Eleeinc (ransB»i»ion of power may eventually be apphed 
also to tbreihlng, reaping, end ploughing Tha^c oliyeds are at 
the present time accomplished to a large extent by means of 
portable ■UeB-eogines, a dais of engme which bai attalaed a 
high degree of perfection j but the electric m^or prfiEeufs ihe 
great advantage of lightneBs, its weight per horse-power being onJ/' 
% cwt.p whilst the weight of a portable engine ulih its boiler 
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filled with water may be taken at 15 cut per horse-power. More- 
over, the p^irtohle engine requLre<> a couimuou^ ••upt>ly of water 
and fuel, and luvolvei skilled labour lu the fiehl, whibt the 
electrical eugine receives its fuod Lbruugh the wue (or a light 
rail upon which it may be mode to m jvb aboui) from llie central 
htaUoii, w here power can be produced nl a cheaper rate of ex- 
pcudituie for fuel and labour than in the held The use- of 
^cemdary baUenci may also be requited lu wiih advantage to 
store electrical energy when it cannot lie uliliscd, 

Itt thu4 occojaplt hing the work of a (arm from a central- 
power station, considerable savings of plant ami labour miy be 
clTeclcd , the CDgine-piiwer will be chiefly lei^uirecl for diy work, 
.lud itb night Wurk for ihe purposes of riectro hiirUculiurc will 
be a secondary uliii alion or tlic Latiblhhmeni, iniolvin; bttle 
extia.exj)eiise. At the same time the means ore provided of 
hghtui' lUe hall and shrubbeiic!* m the m ut perfect manner, and 
of prunuciiig eflec s lu landscipe gordeiiMg that are strikingly 
beautiful. 


7NE ELECTRICAL DISCHARGE, ITS FORMS 
AND ITS FUNCTIONS'^ 

IT 


\ MONG the various circum&tancex v h ch combine to determiue 
the character of the (li<^chnrge, oue ol ihe most important u 
the size of the negative terminaL And m this respect, as well as 
ill others, the negative diflers fundamentally from the posLtive, 
If the negat ve be smill, not so much m coinparison with the 
posiLi\e as 111 absolute mignitude, and ] eihapR al 0 m reference 
to the diamctei of the tube, the tube will offer great “resist- 
ance,'* as It 15 termed, to the lla^slge of ihe discharge. On the 
other Iminl, if the neg dive be lai ge, the discharge paases « ilh 
coinparaUve ease In tbc first cave, evrn wbeq the discharge 
I as^c«, ^trix are formed only with difficulty, if at all; m the 
second they are readily This may ea ily be ^howa by 

using a lube with one small and o le large ternmial, which can 
be used alleiTiatcly as pobilive and as negulive , or by a lube 
luving a uegatLve terminal of variable length. 

Ihe ^ame dejiendcnce of stnalion upon ihe ■-ize of the nega- 
tive uiay be shown in the cast of a tube with a n^ative terminal 
of barely sufficient iiize. In thii ca‘e, if the tube be touchod by 
the hand (an operation which, as will be hereafter explained, u 
cquivilent to enlarging the iin;aUVL‘), s trim will be brpught out 
clear and dibtinct, while without tbii a-aiatance they appear 
only in a confu-^ed and irregular maancr 

Other chnrBctcTL-tic features of the negative terminal would 
deserve our attention if time {lerinictcd Tluis ibe well known 
phenomena of the so-called “ Holtz tube " (or tube divided into 
compailmcnts by diaphragms furuibhed wiih narrow pipea 
1 eof 1 mg from one com pad IT c it to the next, and all pointed in 
one directum), show that a small aprrlure will rerve as a negn- 
iive, but not as a fiosLiive ternlnal Thiii properly has been 
generalised by G ildstein, u ho, using as a negative terminal a 
cylinder of non coml acting subfitauce pierced with fine holes, 
reproduces all ihc’ phenomena appcftuuing to an orduiaiy 
metallic negative. 

And, even apart fro o the phenomena nC vacuDin tubesy it 
would not be difficult to oiUluce imrancei sho'^ing the uapoit- 
snee of ihu size of the negative termmal in electrical dischams 
generally. Of tha«e 1 will now mention only ibc latest. In 
making some modifications of Plante's battery M de Pozecr baa 
fuundi that, if the negative electrode he made of a plate of lead 
uf half a millimetie 111 thickae-ss, and the p iritivc of one of two* 
thirds of n millimetre, l^ct the former auuhle the sue of tba 
latter, great advantage oi-ues from the greater size of the 
negative. The diHcbai^e from a battery having a negative double 
a^arge os the positive 1a*^ted, on on average of several expon- 
ments, for an hour; while that from a battery, in wlnoh the 
Sizes of the electrode i were reversed, laste I only half an hour. 
The eflect of a battery with electrodea of equal size appeon to 
have lieen inter Jied late to that of the two oiber-i. 

From these phenomena, and ea[)eciaUy from thoee of the 
moving terminal, aV w ell as from other considerations, it appears 
that tbc general confi^umtion of the discharge ie mainly oetcr 
nuaed at the negative terminal. 

In order, however, to expenmeat wkk any hope of progrem 


* A Lcclnre delivvrad b«foH iIm British Anodxrion h Vnrk on Septtrabw 
5, ilSi, by WilliOm BpoUiiwoodo, D C L , LL D , Praddom of the Royal 
Soriaiy- Canlimicd mn p 531. 
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in oiir knowlcdM of (he nature and mctitu dptrandi of the dii- 
charge, we ought to bo in a position to modify the dischoige, so 
■I to compare it under different circunutances The methodii 
hitherto luually employed for this otapoct have been an alteration 
In the ^ai oied, an alteration of the pressure, and a diversity of 
figure in the tube or in its terminals. Of the general character 
or the dianges due to such alterations we have already seen 
something, But, besides these alterations, which are of a strnc- 
lural or lutrumental character, it u aUo dfeirable to operate on 
a discharge actually in tranntu. One of the methods, in fact 
the only one, employed until lately is that of the magnet, which 
was us^ as long ago as the time of Grove, Plucker, and other 
early experimenters. It is well known that a magnet will dis- 
place a movable oondoctor when carrying a current, according 
to laws established by Ampere. The same is true, m generd 
terms, with respect to a discharge traversing an exhausted tube 

Thu*^, In the tube now before you, you will see that when one 
pole of a magnet m presiented to the tube, the discharge is 
thrown to one side of the tube , and when the other pole is so 
presented the discharge is thrown to the other side. The^te two 
num features, however, very inadequately describe the action*? of 
a magnet, which in fact operates separately not only upon each 
stria as a unir, but even upon the various parts of a stria in such 
a way as to deform it a^ well as to displace it But they involve 
the mam characteristics of the magnetic action, and must suffice 
on the present occaMon to show that in the magnet we have a 
powerful instrument for examining the properties and functions 
of the discharge, even (if the term may be permitted) in the 
living specimen. 

The other principal mode of operating on the discharge con- 
sists in reducing it to what has been colled the sensitive state", 
i.e. to a state in which the position of the luminosity i-« affected 
by the approach of a copdnetor to the tube. For the details of 
an experimental investigation into the phenomena of this stale, 
and a discussion of the conclusions that may be drawn therefrom, 
the reader 11 referred to the Philosophical TransacUom of 1879 
and 18B0 But the following remarks may serve to convey some 
notion of the method and its issues. Sensitiveness is produced 
by breaking the circuit with a short interval of oir, or, as it is 
usually described, by interposing an air-spark " in one branch 
of the circuit, viz. either that leading from the positive, or m 
that leading from the negative, terminal of the machine to the 
tube, or bv otherwise rendenng the discharge intermittent The 
effect of this is to discharge the electricity discontmuously, so 
that from time to lime there passes into the tube a comparatively 
large quantity of electricity at a higher tension than woi^ld other- 
wise be the case. By this means ihe gas in the interior of the 
tube, or perhaps the interior surface of the tube itself, becomes 
moramtarily charged with electricity, thus creating an cleutiic 
tencioD, which may be discharged or "relieved " by a displace- 
ment in the elcctncity on a conductor brought near, or in contact 
with, the tube. This causes or permits a discharge from the 
interior of the lube itself of the electricity of an oppoMte kind to 
that with which the tube itself is charg^ If the air spark is 
on the potitive aide the charge on the tube » ponlive, and the 
relief negative, and vict t/rrjd. From this it follows, as might 
have been expeoted, that the effect of the relief on the visible 
ducharge 11 aifferent in the two cases. Jn each case the part of 
the inner surface of the tube nearest to the conductor acts as a 
qnnH terminal. As a general rule, with a positive air-soark, the 
relief, ,belng negative, tends to produce a dark space, ana thereby 
givei the appearanoe of a revision of the luminous eolumn. 
with a neg^ive air-spark the relief, being positive, tends to pro- 
duce a stria; it thereby causes luminosity, and gives an appearance 
of attraction of the luminous column. 

The appearance of the luminoui column when produced under 
the action of an air-apark is usually amonbons or unstratified, 
although this 11 not always the case. In the case of a positive 
au-ipnrk the column is more or less constricted and confined to 
the central jmn of the tube ; in the case of a ntf alive air-ipark 
it u more dinhsMl, and usually fiUi the whola diameter or the 
tabe. This Is doubtleu due to a gradual discharge from the 
ndea of the tube, and Is In accordance with what hu been said 
above. 

Under suitable circumstancci this relief discharge may be 
made to bnng out artificial strlc from on amorphous discham, 
the poeitioii of the strise depending upon the character of the 
sparlcuied. The positions occupied by itriie m the one case 
will ^ oeonpied by dark spaces in the other, and tna virsd. 

The faeti DCfC udneedf together with many others based upon 


a long series of experiments, all tend to the conclusion that, 
whatever the number or form of the striae in a stratified column, 
each stna is to be regarded as a physical unit, and that in each 
unit we have represented all the elements of a complete dis- 
charge. The form of each stria Is in every cue determined by 
that of its immediate predecessor, reckon^ from the negative 
end. This may be verified, among other ways, by obsenrlng 
the form of the successive stnee when distorted by the influence 
of a magnetic field The same research has further established 
the fact that the ne^itivc glow and the haze behind it, which 
terminates in what is usually known as the nentive dark apace, 
is a stria turned as it were inside out by the influence, the shape^ 
and the character of the negative terminal. From the mode In 
which this stna is connect^ with the negative terminal it has 
been called the ** anchored stria," 

The relief effects, may, however, be produced equally well by 
connecting a point on the surface of the tube with the opposite, 
or non-air-spark terminal, instead of with earth. By this meins 
we supply a charge of electricity of the opposite name to that 
with which the tube has been charged, and obtain a result of a 
Bimihr character to that of ordinary relief. 

Alongside of the relief effects above mentioned there is also 
a system of what we have termed " special effect^,*' which latter 
are converse to the former, each to each, These are produced 
by connecting a point on the outside of the tube with the air- 
^park terminal itself llie special effect with a positive air- 
S])ark ih equivalent to a relief effect with a negative air-spark, 
and vtt£ virsd 

Lastly, all these effects may be produced by means of im- 
pulsive discharges to the outside of the tube from an independent 
source of electricity, such as a second Holtz machine And, 
mutaUs mutandis^ tne corresponding effects may be produced by 
this method even on a non-sensitive discharge. This completes 
the entire cycle of phenomena due to impulsive action ah extra 
The character of these effect*) being known once for nil, this 
impulsive action may be used as a lest of the nature of a dis- 
charge U.e whether positive or negative) pojsing through a given 
tube For example, we may experimentally verify in the cajie 
of a end di'chorge what might have been anticipated on the 

f innciples now established. Such a discharge is in fact equally 
ntennitlent from both ends. There is no reason why either 
terminal should be regarded as the air-spark terminal rather than 
the other. Hence we might expect that the dischoige w'ould be 
positive through about one half of the tube, and negative through 
the remainder, with a neutral zone between them. And such 
proves to be the ca^e! 13 nt more than this, if we attach a small 
condenser to either terminal of the tube, so as to tone down the 
impulsiveness of the discharge at that end, we can thereby alter 
the proportions of the positive and the negative pirts of the 
di*> charge and shift the position of the neutral zone at will. 

The distinctive character which it is thus possible to convey to 
the whole, or to the two parts of one and the same discharge, 
naturally leads us to examine whether it be not possible entirely 
to separate one from the other, and to produce what may be 
called a unipolar discharge. And this in fact may be done ; by 
connecting the one tenninal of the tube through an air-spark to 
one branch of the circuit, and by leaving the other disconnected, 
we may pr duce a discharge which, haiang plunnd blindly into 
the tube, and finding no response from the other end, returns 
upon Itself, and finds exit by the « ay by which It came. The Uni- 
polar discharge is essentially intermittent, and therefore sensitive ; 
the positive is conical m form and tapering towards its end , the 
negative u broad, and, so for u it extends, it fills the entire 
width of the tube. Lastly, two unipolar dischirges of the same 
name can be produced in the same tube ; they repel one mother^ 
and each returns like a single one. 

From these experiments we conclude that the independence of 
the discharge from each terminal isi 10 complete that we can at 
will cause discharges from the two terminals to be equal In 
intensity but opposite in sign (aa In the case of the coll)f 
or of any degree of inequality (as in the cose of the coil with & 
small condenser). Or we can cause the discharge to be from 
one terminal only, the other terminal acting meray receptive^ 
(■■ In the case of the ^ir-spark dischaige) ; or we can cauM the 
discharge to pau from one terminal ody and return to it, the 
other tenninal not taking any port In the discharge'; or, finallyf 
we can make the tao terminals pour forth inaependent dii- 
chaivei of the same name, each of which piaies beck through the 
tennTiial whence it came. 

One of the most important conxequences which follows from 
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these coiuiderations ia that the discharges at the two terminala 
of the tube are so far independent os to 1)e pnmarily deter- 
mined each by the conditions at its own terminal, and only 
in a secondary degree, if at all, by the conditions that exist at 
the opposite terminal And since the discharges arc not neces- 
■only the same at both terminal*-, the tube must contain free 
charges at difTcrent time*?. A tube is therefore not like a con- 
ductor, but is an independent electrical system, holding much 
the some position as the air- vessel in a foremg-Dump All the 
electricity that goes into it goes out again, but iMs is true only 
when we consider the whole discharge from the beginning to 
the end, and It may not be true even approximately during a 
small finite time This independence of the discharges from 
the two terminals in the passage of electricity through rarefied 
gases dissipdtes the error of seeking analogies in metallic con- 
duction , and shows that any obedience to regular laws as to 
change of potential os we proceed along the tube, resistance, 
&c,, most arise from the fact that the efTecU measured are really 
average effects over an interval of time very long compared 
with the duration of the individual discharges. 

The importance which attaches to the negative end of the 
discharge has led experimenters to examine whether the features 
appertaining to it could not be still further enlarged And the 
only thing requisite to carry the experiments to a limit was an 
instrumeatal method of improving the vacuum to the degree 
required This was furnished by Mr. Crookes* refineTnents on 
the Sprengel immp. In a scries of most remarkable experi- 
ments he hai shown, ai mentioned above, not only that the 
striated column may be reduced to zero, but ihat the anchored 
stria itself may be so driven back that the blank space m 
question may be made to occupy the entire length of the tube. 

When an exhaustion ‘■nch as that described, or an exhaustion 
nearly equal to it, has been reached, a phenomenon, previously 
noticed, but nut before mode the subject of serious inquny, 
presents it elf. Certain parts of the interior surface of the tube 
become luminous with phosphorescent light. The colour of 
this light depends on the nature of the glass, and not m any 
way on the nature of the residual gas within the tube, nor on the 
substance of which the terminal is mode With German glass 
the phosphorescent light is green, with FCnglish glass it is blue. 
But the porlion of die glass thus rendered luminons depends 
upon the form and position of the negative terminal This 
pnenometion is supposed to he due to the ^treauu of gaseous 
particles shot (jff from the neighbourhood of the negative ter- 
minal during the discharge, Although there la reason to think 
that the e streams are an accompaniment rather than an integral 
part of the diacharge, yet the particles would seem to be them- 
selves charged with electncity, inasmuch as their paths are 
affected by a magnet, just as is a movable conductor carrying a 
current, or a charged body in rapid motion. 

The whole subject of thcbc sti earns, their power of heating 
metaU and other suhaUncci>, the shadows cast by bodies inter- 
posed in their path, and other properties of them, have been so 
well and so fully illustrated by Mr Crookes both in published 
memoirs and in a lecture before this Association, that it is un- 
necessary for me now to dwell upon the subject m detail. 

Their nature and propertiC!), however, having been thus in 
the main determined, these streams have proved a valuable 
auxiliary In an investirailon of what have been called the 

small time-miantitiei ^ involved in the discharge. The dis- 
charge Ls, as has beeu already Jihown, a complex phenomenon, 
the various parts of which, although not entirely separable, may 
be shown to occupy different periods of tune \ and the length of 
these periods may he compared a ith one another, and with other 
known electrical phenomena We cannot, it is true, make any 
ibao ute determinations of the time occupied in any of them, 
bat we may still form a table of relative magnitudes of these 
inull time-quantitlcL And 1 will now endeavour in a few 
words to rive some idea of the nature of these quantities, and 
of the method whereby they have been measured. 

If we take a tube of such high exhaustion aa to cause the 
discharge to became intennitlent, or if we u-ve a positive air- 
sMrk of sufficient length with a tube of fau exhauation, phoi- 
phoreoGeiit light, due to molecular stfeamii w411 be leen on the 
inner surface of the glau near the nentivc terminal. If then 
a patch of tinfoil, connected with earth, be placed on any other 
pih of the tube. It will cause negadve rcUer duchaiges to Uke 
place from the glaas immediately within It, producing phwphof- 
Gseenoe on the opposite side of the tube. 

If any solid olqect, sneh as a piece of wire, shoold be present 


in the tube below the point of contzict, it will cast a shadow ou 
the phosphorescence, precisely as m Crookca’ expenments with 
the streams from the negative terininaL U there be two points 
of relief contact, the baine object will throw two shadows, ui 
directions conformable with radiation's from each. To these, 
otler experiments might be added. 

A determination of the precise directious m which these mole- 
cular streams issue from a relieving surface is not a very simple 
problem , and we mubt here content ourselves with ^bowing that, 
in the case of intermittent discharges at least, the -itreams do 
lint issue normally. If a strip of tinfoil placed along the tube 
be used as a relieving surface, the phosphorescence takes the 
form of a sheet wrapped round the tube , if the strip be 
wrappetl round the tub ■, the phosphorescence takes the Form of 
a sheet laid along the tube. If contact be nude with the finger 
over a finite surface, or by a ring of wire laid close upon the 
tube, the phosphorescence takes the form, approximately, of 
the evolute of an ellipse. In all these cases the illumination is 
somewhat irregular , but the geometrical elements of which the 
phosphore<:cent figure is composed, and the stripes or strlations 
of more mtense light, are always formed at right angles to the 
iDnger dimension of the contact piece This being so, suppose 
that we place nn the lube a strip m such a curve that the normal 
plane'- to the curve will pass through the taugent at the corre- 
sponding point of the image of the curve, t e. the curve on the 
opposite Hide of the tube, each point of which is exactly oppo 
site to a point on the tinfuil. In such a case all the striations 
will lie along the curve formed by the locus of the central 
patches of pnosphore-cence, and the rei^ult will be a single 
bright curved line of phosphorescence without any spreading 
out or striated margm. The curve fulfilling these conditions 
will be a helix, whose pitch is half a right angle Experiment 
conBrm^ the anticipation. 

One more step in the i^iudy of these molecular streams is 
iicccb ary foi our present purpose, namely, an application to 
them of the ^a^ 1 e method w'bich we have used with the electneal 
discharges (licmselves , vi£ we must examine the effect of an 
inductive stream produced extra upon a direct stream due to 
the discharge inside the tube These effects may be described 
generally as the interference of molecular stream^. 

If the finger be placed upon a highly exhausted tube through 
which a discharge with a positive air spark is [lassmg, the phos- 
phorc^c^'iice due to the molecular streams from die negative 
terminal is ^een to fade away from the jdacc where the finger 
rests, and from a region lying thence in the direction of the 
positive terminal The effect is that of a shadow over that part 
of the tube , and thi±> 15 produced not by any real mlcrvening 
object, but by an action from outside, we have termed it a 

virtual shadow ” The phenomenon is due to a beating down 
of the streams of molecule^ coming from the negative terminal, 
by the transverse streams from the side of the lube immediately 
within the part touched. 

The interference of two molecular Jitrcams may be further 
illustrated by a variety of experiments, and in particular by 
arranging within the tube a conductor of some recognuiable form 
— say skeleton tetrahedron. If the tube be touched at a place 
opposite to this object a shadow of the latter wiU be formed m 
the relief phnsphoreacence , but if the tube be touched also at a 
point on which the conductor rests, the iihodow will be splayed 
out in a striking manner. Thu splaying or bulging of the 
shadow u due to the interference of the molecular streams issuing 
from the surface of the conductor, which then acts ai a fttasi 
negative terminal, with the originai relief streams issuing from 
the first pomt of contact 

With the help of these properties we are able, by connecting 
a patch of tinfoil on the hibe with earth, or with the negative 
ternunal itself, or with a second patch ehewhere on the tube, to 
detect the presence or absence of a demand for negative elec- 
tricity , to localise the main seat of such demand ; and even to 
compare the electrical condition of different parts of the tube at 
the &tme time or of the same parts at different times during the 
very patcage of the discharge. In this way we approach the 
que-itlon of the small time- quantities involved In the dudiarge. 

And, in the first place, it must be understood that the whole 
duration of one or those intermittent discharm is compri.-*^ 
within a period of which the most rapidly reviving mirror has 
been incompetent to give any account. It may be In the recol- 
lection of a few of my audience that when the dischaige from 
great Induction-coil was enhiUted at the Royal Institution 
with tubes on a Kvolvlng disk the discharge show^ a duradonal 
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ghaurtir u Long u the coil elone wu lued ; but Ob Boon la % 
Lfl^den jnr woi introducedi vrhicb wia in the mam equlvalont 
to ui eir-iperk in a continuouB currciit. the durational chincter 
diiappearMij and nothing waa vULble but a bright line, the width 
of which depended, not upon the duration of the discharge, for 
no velodly of rotation in anv wav affected it, but only on the 
width of the ilit through which tne discborge in the lube was 
Been. But, notwithatendlng the extreme rapidity with which the 
dlicherge la effected, onr eapenmcnta have alieady shown that 
the apaf k or discharge ia n complicatod phenomenon, the vanoua 
porta of which take piace in a certain order or aequence of time ; 
and that in virtue of thu sequence we have succeeded, at the 
vanoua praiiurea compiued within our range, in affecting and 
modifying it mirojarj/H. This suggested the idea that, although 
the lubjcct ia anrrounded with difficiiitiea, it might itill be 
possible to form aome relative estimate, at all events, of the 
time occupied by the vorlou parla of which the whole pheno- 
menon la composed. And in fulfilment of this the following are 
lOme of the conclusions to which we have been led 

The time occupied in the posaoge of electncUy of either name 
along the tube la ^eater than that occupied in ita paasage along 
an equal Length of wire. 

Thu mav be shown by connecting metallically a piece of tin- 
foil near ine air-ipark terminal with another near the dutant 
temiinal ; for it then seen that the former denvea os much 
relief from the latter as if the latter were not on the tube. This 
abowB (1) that at the time when the electric disturbance reached 
the nearer piece of tinfoil the more dial ant piece vioa unaffected, 
and (2) that the disturbance propagated aloDg the wire reached 
the second piece before the arrival of the aame dnilurbance 
propagated within the tube. 

The negative discharge occupies a period greater than that 
required by the particlea composing tne molecular slreami to 
Iraverie the length of the tube, but comparable with it. 

Proof a of this prQpo<tition are to be found m the phenomena 
of virtual shadows, and in other inatancea of the interference of 
molecular fitrcaniB ; but, omitting detailed expcnirents, the gene- 
ral argument on which the above conclusion la ba^ed is as follnwa ‘ 
If two molecular streams, one Issuing with positive relief from 
the bide of the tube, the other coming from the negative ter- 
minal, show signs of interference, it la clear that the former of 
theic, which certainly sLorted first, must have continued to flow, 
at all eventH, until the arrival of the latter. 

The time occupied by the paaiage of electriaty of either name 
along ihc tube is incomparably shorter than that occupied by the 
emiBjNon uf the molecular Mreama, or (what is the '^aine thing) 
the lioM occupied by the negative discharge. 

Id supfioit of this conclusion we have time only to mention a 
blngle experiment, IF two pieces of tinfoil connected by a wire 
be placed, one near the negative, the other near the positive end 
of a tnlie tbrongh which a negative discharge with a rather long 
sir-Rpark is pas^ng, the former will show rdicf (poMtive) effects, 
the latler special (negative) effects ; but no phosphnresccnce will 
be caused at ihe latter, however long the air-spark used When 
the Buond patch la lifted off the lube and placed upon another 
through which no current la passing, phospborescenee la imme- 
diately produced. The explanation of uiis appears to be ai 
foUowi t The im^ative electricity, bunting into the Lube, sum- 
nuoni all the positive which it can dnw from the tmfoiL Thu 
la anawifed wi promptly, that the second patch gives up to the 
ffrat through the medium of the wire all tue po«itive that it can 
yield, or, which is the annie thing, driwi off from the Erst all 
the uqpitivc that it can obtain ; and th a is done before the 
advancing negative reaches the distant peloh. But so rapidlv 
does the negative advance, that it rbaehcs the distant pitch 
befbia the molecular atreanu have had time to flow from the 
latter in a aufficiont alrcem to produce phoaphorsFccnce ; and it 
^agehes It ID time to nvoke the supply bf poeitire to the nearer, 
and to dnw back the supply of neplure which would have oome 
to, oed with it the mokcDlar linaaie which would otherwioe 
hove flowed Irom, the fttether pnbeh. When the iccond patch U 
placed on on independent tune, wfaoe no such revocation is 
poiiiU^ phoapbomieenaa aetaaily appeon, abowing that the 
Bovacolibn k no mere luppoaition, hot a nil phanomenoii. 

Tnm. the last two Uwa it flaJiowa oi a oonseqaance timt iiegD> 
tine iMkioaty, awl therefore alee eleetiUty of dthar name, m 
tfafl Inhffouinuslhe moleouler straas. 

We DOW fiairiy ask whothiif the phenomena which we 
hoiiyiWM Undying haneeny ca w derper tin the Jnignr opecetie&a 
of Hlua i whieh are going on utmiid ns, end whether the cobf 


elusiona to whuh wo have been led afford any explanation of 
observed facts ? Many natural phenomena doubtless fundameo- 
tally depend upon elrctncity j haw mai^ we hardly yet know. 
But there are two in parUcular, namely, lightning and the 
aurora, which ore unquestionably olectrical, and whose com- 
spondence with the spark proper, and with the dlacharge in 
rarefied gases, resMtively has offen been noticed. On thaae 1 
venture to offer a few remarks 

To say that both of there phenomena are dependent on the 
electrical state of the atmosphere is not raying much ; both for 
other reasan*^, and es^icciaLLy because wc do not know upon what 
atmospheric electricity itself depend*. But it n* clear that it ifa 
to a kn^tw ledge of the dislribulion of buch clactricity that wc 
mu L look fora proximate, as well os an approximate, explanation 
of the facts. 

In a thunder-cloud we have on aggregation of aqueous nartiden 
aouiU enough to remain, temporarily at least, aubpendeu in the 
oir. All of these, it would appear, are limilarly electnfied, and 
by their mutual repulsion are restrained from fun her coalcEceoce. 
By their presence the ground below the cloud becomeb indno- 
tively electnfied m the opposite sense , and os sonn oa the cloud 
by its motion cjmea within sparking distance, or by an incrtasc 
of Its charge attains {sufficient tension, a spark discharge lokoR 
place, which, os we have sein above, is a flash of lightning. A 
similar action may naturally lake place between two clouds 
oppoMtely electrified The electrical tension required for a 
flash of lightning is of course enormous It has been calculated 
that in order to pniduce directly from a battery of the moat 
favourable cunslruLtion a spark of 42 inches, equal to that given 
from my grrat induction coil, from 60,000 to 100,000 celU vould 
be necearery ; while for a flash of lightning a mde long not loiih 
than 3,500,000 celK would be required. 

In some interesting experiments on water flowing from a nuoll 
orifice in a cistern Lord Rayleigh has found that the breaking of 
the continuous column into drop!, is cheeked by Comnmnicauiig 
to It a small charge of electricity , but that it is promoted by a 
large charge. We may imagine with him that somellimg of the 
same kind takes place in the cloud ; and th t before Ihe na^h the 
aqueoub particles arc kept apart by mutual repulsion due to their 
being all highly charged with electricity of the Rome name , but 
that after the n.i5h they are left either without charge or with so 
*«light a charge as to promote their coalescence ^nd their 
consequent fall in the form of ram. This would be on explana- 
tion of the well known downpour which frequently occurs niter 
a fla<.h of lightning 

There is morer.ver another foim of lightning to which the dis- 
charge in our vacuum-tubes offers, to ^ay no more of it, consider' 
able analogy, namely, that commonly known as ball lightuing. 
The appearance of ball lightning is described on that of a 
luminosity or ball of fire moving generally towonla the earth, in 
a directibn more or less oblique, and diaappeanng in most eases 
before reaching the giLund. In some lubes, the cxhonstion of 
which IS very moderate, say, having a pressure of several nnlLi- 
melres of mercury, it hB|mns not only that the blocks of light 
termed entities by Mr. lie La Rue are formed, but oloo that 
these entitles travel along the tube from the immediate neigh- 
bourhood of the positive terminal to a finite distance in the 
dircetjon of the negative, and then disappear It would r^eem 
not unreasonable to lup; oae that ball lightning is due to condi- 
tionii not diBsimilor to those of such tubes, namely, to a ducharge 
OGCuriing in the upper regions of the air, at an elevation of por- 
haps twenty miles, more or leaa, where the prcsMiro la modoralOf 
that IS to »y, greater than that under which on aurorel-lika dis- 
play could take place, and yet leas then that which would gioe 
nse to a true spark or ordiimry flash of lightning. Aod If 
farther we effect the diachoige m the tube by the gradual ool- 
pounng of olectncity from a charged Leyden hottery, or 01 bar 
eonden^er, through a suitable resislonoe, or if we me §m indoc- 
tioo-coil, then the condenser, or ooil, will repreaent the chorgod 
cloud, or portion of the atmmheR, from « hich thf phap niM ran 
pgoee^ ; and the BMlagywUl perhopa be oodaldared uiffieraiily 
clnae to render fnrihw obpervalaona In proof or dlipmof of ^ 
theory deximble. 

Let na now Luni to the odroro. Suffieiut eopgimen t a hiM 
been made thu cvemng to show that the diechargi inmuefied 
gnaae difiere from tho^ m gaaca at bighv [ rtMuraa ; and thei the 
diftreuce ooiMpondi euoily to that obeetvod between ih# 
diitticd, gentle, and fliekeriag pby of the aurora and Am eoddon 
era<-hing spark of a flaih or lightAing, U u oloo abuodmtltf 
eltar i£at at an elmLlasi -of twenty or thirty mUai above the 
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euth’i ■urfaoe the ^tmoapheric rArcfactlon miui be nich ai to 
canvert what would be lightning at a lower leve Into a discharge 
•imilar in the mam to that in a vacuum tube, 

Furtherj it u an ascertained fact that a di(Tcrence of electrical 
condition In different portions of the atmosphere often prevails 
We have, therefure, mit un frequently present in reghiu at 
moderate elcvatinn>., bay from twenty to hfty miLe^, all the con- 
ditions necessary fur the production of an auroral display. 

And not only so, but our caperiinenti enable us to determine, 
at all events approximately, some limits of elevation nithm 
which this phenomennii can occur, and thereby to check the 
very divergent esti uates of tho^c who have observed it. Lsti- 
mates of the altitude at which the auroial di'tchargc takes place 
have been mide from bimultaneoub ub^icrv.'tioiis at dlfl^srcnt 
points, and thc^ic have ranged up to fifty or sixty, and evci to 
281 miles Hut even the lowest of these appears to he im- 
probable. The prc<4iure at which the re'^iitance of air is least is 
a little less than '4 of a millimetre of mercury , and the corre- 
Bponding elevation ib about thntv-eight miles A vacuum lube 
mevured by hundred- thousandtha of an a tin os ph ere would 
Correipond to an elevation of a little more than eighty-one 
miles. Thrpugh a hydroge 1 vacuum at this pressure Mr, De 
La Rue failed to obtain a discharge with 11,000 cells, ' nd he 
add -I that ** it may be assumed that at this height the discharge 
would be considerably leas brilliant than at thirty -eight mileA, 
idiould luch occur.” 

It seems to be a well-ucerliincd fact that m high latitudes 
there are fewer thunderstorms and moie auroras than 111 lower 
latitudes Tins fact pointa to (be concliiMon that, after a disturb- 
ance, the re distribution of atmospheric electucity is efFecled by 
one proceis or by the other, according to, or rather in con- 
sequence of, the meteorological differences between arctic, 
temperate, and tropical regions In colder regions, uhere the 
air IK generally dner, and, consequently, a better insulator than 
in wanner, there is less liability to a discharge taking place in 
the lower and denser strata ; that 1-, there is less liability to 
lightning Hat at higher levels ihe rarefaction may c nnpensate 
tfaw, and cause on auro al discharge In take plicc nisiead. 

Ihere are other features in which a comparison may be made 
betwten the auroral light and vacuum discharge The^e dls- 
Lbargei, uheii free to arrange themselves in a magnetic field, 
follow the lines of force, the auroral streamers appear to run 
parallel to the dipping needle. The colour of sulIi discharges 
varies viith the exhauatinn , that of the aurora vanes, like Hi at of 
Vk aiT •vacuum, from red almost to while , and ni tbc absence of 
mdependent obnervatioiiB to the contrary, we may fairly attnhiite 
the vorirly of tint in the aumra partly to a diver iiy of elevation, 
aad, consequently, of rarefaction In the region where it takes 
jdiee, but partly aLo perhaps to the eleclncal condiiiona present 
antetior to the passage of the di^ charge 

These and other features of the phenomcnan of the aitroia, m 
uell as the kindred subject', of earth CuiTent>, the disturbances 
of the magnelic needle, and the connection of Ihe whole with 
solar radiation as a predisposing cause, have been brought to- 
gether under one theoretic view by Prof Stokes, to whom I 
am indebted for much of what I have here ‘^aid on the subject. 

Having thus gone through, so far as circumstanc s permitted, 
the expenmental and inductive parts of my subject, it might 
have been very pleasant to have cast aside for a few mOinents 
the links which connect strict induction wlthwha^ maybe termed 
the fixed points of ascertained fact , and, rcstiained only by the 
more elastic bonds of scientific imagination, to have indulged in 
speculations about things iitill lying on the borders of ‘•cience 
and of dreamland. But t must leave each of you to follow out 
ihlt vein of ihon^ht after your own fashion, and, confimn;; 
nyself to a single remark, 1 will simply indicate the direction 
in whloh my own thoughts on the present subject are inclined to 
turn. Tliq remark is this : If m the search lor a Rolution of the 
mystery of electricity there be one element more deserving our 
attention rather than another, u is that of time We have uUtUed 
this element In our experiments with the revolving mirror ; and 
en htw touched upon its nore sablle influences m our conqlu- 
sions about the small time quantities in relation to the dlichaige. 

Ail Dperallons of natore take plue in time. It is in the tittie^ 
■«p«ce of phawa, often ippariirtly slmnltaneoiu, but lit revlity 
■iPMire, that m may ho^ to strike the origifi of many com- 
fdiwttfl' phenomena. Tlmr ii the oeecn beneath whose spwrei 
enrrenti thenoetlountBhiHof truth an to besowhc; 
Tuhe ii the eoean srfaen mighty stream eneirclea sot llfe^ Tiort 
te ^ ooi an wlume " ocnuitleB snrtiH*’ gm hSifih 


the Nereids and all the infinite forms of beauty and of bright- 
ness which play around our youth Tune is the ocean from 
whence sprang aho the steeds of Neptune, typical of the strength 
of our mo-e mature years Time is the ocean m whose lovuig 
arms we fall asleep, when the boh sinks low on the horizon, and 
ihe Rhodes of night are creeping over the heavens, and all things 
tell ns that our coar>>c ts run 

BIOLOGY AS AN ACADEMICAL STUDY^ 

II 

TT may help to the understanding of vhat I mean by a sound 
^ method of biological tcadiing if I give a brief outline of the 
coiine of Btudy I hope to pursue with my students ihib Bcssion. 
It U hardly necessary for me to state that Lhia course is derived 
from Frol. Huxley's by a natural process of descent with 
modification. 

In the first place there will be some four or five lecture', on a 
common flowering plint, giviug an account of its ordinary 
structure as seen by the naked eye, of its microscopic structure, 
of Its physiol igy, and of the process of its development After 
each lecture the students will examine for themselves the plant 
de'^cribed, learning not only to di^^cct it in the ordinary way, 
but to make preparahon^ for the microscope 13 y this means 
they will be familiarised with the use of the microscope, the 
employment of staining fluids, and other reagents U'.ed in the 
investigation of minute structure, and with the chief processes of 
manipulalion As the laboratory will be o^ cn fur nine hours a 
week, so a>^ to give three hours for working out what has been 
dciicribcd in each hour’s Uctare, it is to be exjicclcd that a 
student of average intelligence will, by the time this part of the 
course is over, have a very fair notion of what a flowering 
plant IS, of the prucessea by which its life is earned on, and of 
the manner in w hich it originates 

The next few leclures, and the corresponding portion of the 
practical couise, will be occupied with a similar treatment of an 
animal the one selected, os 011 the whole the most convenient 
and Ihe mo^t instructive, being the common sea crayfish of our 
markets In the examination of this organism, the students 
will leain something of Ihe art of dissection, and will further 
apply the knowledge of microscopic struclure which the study of 
(he ^tnt lias given them, to the far more difficult problems of 
animal histology The ^tildy of the crayfisli, and the comparison 
of it, point by point, with the plant, should give a clear concep 
tioii 01 the mam points of difference and of likeness between the 
more highly organised animals and plants — between aniujals and 
plants iu> they are generally known to us. 

In dealing wiih theie types in the lectures it will be my aim 
always to proceed from the known lo the unknown \ to begin 
with points which every one who has seen a flowering plant or a 
crayfish mu t hive noticed, gradually leading np to such points 
of structure a*, require minute observation to verify them, and 
above all never to give a definition or a general statement 
without first supplying the Facts from which it is legitimately 
deducible. 

Next, 1 propose to take a number of typc<) selected on the one 
hand from the lowest plants, on the other from the lowest 
aniinals: to show how these unicellular organisms agree in 
structure and lU the nature of their physiological processes with 
the individual cells of which the bodies of the higher plants and 
animals arc made up, and to point out how, in de'ding with 
these lowest mcaibcrs of the two kingdoms of organic nature, 
the boundary line between the two kingdoms tend^ to disappear, 
and it becomes veir difficult, sometimes even impossible, to aay 
what 18 a plant and what an animal, The study of theie lowly 
forms will also lead to queition of the origin of life, and It 
will be necessary (o say something of the attempts which have 
been made to e^tabh^h the doctrine of spontaneous generation, 
and to discius their value. 

The conoid oration of a few other animal and vegetable types, 
espeaally such a«, although mnlticelJular, exhibit none of the 
complex tissues found in the higher animals and plants, will 
bring the introductory part of the course to a close — the part 
which deals with the general facts and pruciples of biology. In 
it the atvident should learn how onimi^ and plants agree with 
and differ from each other, and from inorganic bodies ; what are 
the relations of animals and plants to one another, and to 

■ lugunl L«flUiffa'd«livand In iha Univereity LihiarT, ilay h by 
^ Jaflanr Parker, B Sc.. Lo^„ Brobupr of Bulogy in cha UnJnruty ii 
mgo, ComhiBedlioMp mA 
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Inorjuic nature ; ^vhat U meant bv differentiation of itracture, 
and by the diriiion of phyiiologicil labour exhibited by the 
hi^er organisms in contradistinction to the lower He will alio 
have gained some conception of the all-important truth that the 
higher organisms begin life as a simple cell, comparable to on 
entire unicellnlar organism, and that, of that cell, the animal or 
plant itself, os well as every element of its fully- fonned tissues, 

IS a lineal descendant. And these matters will be impressed 
upon his mind by actual verification of all the more important 
poinii ; so that he will, it is hoped, have begun to learn the 
first duty of the student of science — to take things on trust only 
so long as he is unable to bring them Lo the K^t of obierva- 
tion and experiment. 

The whole of this part of the course is a modification, adapted 
to 1 )cal requirements, of Prof. Huxley'd well-known Genera 
Biology” course. It will be seen at once that it serves as an 1 
introduction both to botany and zoology, forming a starting- 
point from which lectures on both these subjects may diverge 
I hope to give a few lectures on stmctural botany on Monday 
evenings, Imt the remainder of the ordinary biology course will 
be purely xoologicnl, dealing chiefly with animal morphology, 
or comparaiive anatomy, as opposed to systematic zoology It 
IS graduBlly being acknowleged by those most competent to 
form an opnnn, that zoology in ibm latter sense is a subject of 
no educational value whatever — I mean as far as the beginner is 
concerned — since it necessarily followa a course exactly the 
opposite of that which the scientific novice should pursue It 
begins with generalisation and ends with details ; it provides 
elaborate systems of classification without giving even an ele- 
mentary knowledge of the totality of organisation of a single 
animal, and — ^whnt is most mischievous for the beginner — it 
regularly ignores facts not of " clossificatory Importance,” and 
ko tends to offer a premium on superficiality 

The pnncipal groups of animals will therefore be treated 
partly by the description of ” types,” selected as exhibiting the 
chief charactenstics of the group, partly by the comparative 
method— that is, by taking up a particular organ or set of 
organs and tracing the modifications it presents through a aeries 
of group*;. The more important fossil members of any division 
will be considered along with the recent form*;, a good deal will 
be haid of the embryology or development of the chief types, 
and the mam fact'; of their distribution in space and lime will 
be considered, as well as the ernes ti on of classification and the 
principles upon which it is conducted. 

From time to time the necessity will anse of diBcus^'ing the 
relati jdb between thexe several divisions of the subject and the 
ex pi 1 nations of them. It will be shown, for instance, that a 
roximate explanation of the extraordinary changes undergone 
y an animal in its development from the egg is a horded by the 
theory that the evolution of the individual Is a recapitulation — 
much abbreviated and distorted— of the evolution of the species 
Or, to take another example, it will be pointed out that in the 
doctnne of evolution we nave the only satisfactory explanation 
of the fact that in tracing back the history m past lime of many 
groups, I he boundaries between them tend to disappear, and spe- 
cies are found at last oacignahle to no existing group, but com- 
bining in themselves the character of two or more As a linking 
example 1 may mention the recent discovery of the second known 
specimen of the fossil called ArcMac^fryx, hilherto Buppo*'ed 
lo be a true bird, although exhibiting certain approximations 
rowardi reptiles. It is now known that Archzopteryx is com- 
pletely intermcdute between reptiles and birds — toat it h indeed 
a feathered reptile ; and it cannot be doubted that we have here 
clearly indioated the line of descent of the group of birds, at the 
present day 10 sharply separated from all other vertebrate ani- 
mals, In the some way the mammalia, when traced back to tfac 
earlier tertlaries, are found to be represented by animals which 
are neither marsupials nor rodents, carnivores nor herbivores, but 
form a caamon group of generalised forms, from srhich the 
well-marked orders of mammals as we know them to-day are 
seen gradually to diverge as we trace the foinli from the lower 
to the upper tertiaries, 

While this the CTeater part of the course is going on, the 
laboratory work will consist in the disMctlon of one or more 
common anbnola selected as types of etch of the chief groups. 
The Mollu'-ca, for instance, will be lUustrated fay the cockle or 
moxsel, the slog, and perhaps the octupna ; the gnat group of 
articnkled anlmala by the crab, landhopper, beetle, moth, spider, 
millepede, Ac. ; the Vertebrata by loma common fish, wch u 
the eod, dt a frog if it can be nad, hjM plfeon and a labbii. 
In 0114 way the stiment will become nimliar with the entire 


organlsatloD of a infficient number of animal types to enable him 
to understand the description of other types given him In lectures 
or in books. Further illustrations of many points of importance 
will be afforded him by the examination of specimens from the 
mnirum, notably in the case of Fossils, and m that of the skele- 
ton, which latter, apart from its purely (icientific importance, 
affords an excellent training for the facnitiei of observation, of 
comparison, and of memory. Moreover, if the time holds out 1 
hope to be able to let the students see for themselves some of the 
chief stages in the development of the common fowl — the most 
convenient starting-point for the study of embryology 

Lastly, from time to time short practical examinations will be 
held Subjects will be provided differing from those already 
seen, and the student will be encouraged to investigate their 
structure without help, and to compare the results thus obtained 
with those of the more formal work, 

I think no one will doubt that a course of this sort must fur- 
nish a trnc discipline. Whether as a discipline it is supencr, 
caferis panbtts^ to a classical course — to a study of the grammar 
and construction of the I.atin and Greek languages, and a cerLiiu 
acquaintance with their literature, 1 must leave to the decision 
of those who know more of the latter subjects than myself. 
Certainly a consideration of the facnltirs the two studies are 
likely to bring into play, train, and develop, leads one, m the 
absence of other data, save the sad memories of one's own 
school work, to assign a distinctly higher value to scienlific than 
to grammatical study as a mentsl training. Dut this point has 
been so often insisted on by men whose words carry weight that 
no remarks of mine arc needed What I consider it my busi- 
ness to point out is the way in which a course in my own branch 
of natural science should, and the way in which it should not, be 
carried on, and I feel convinced that even those who have no 
knowledge of the subiect will see that the training affunled I 7 
the course of which I nave given a brief outline in obbervation, 
in induction and deduction, in the comparative method, and in 
the true understanding of the relations between cause and effect, 
is not easily surpassed, to say nothing of the leas important, 
though by no means to be despised, training of the memory, and 
of the exercisQ of the imagmation provided by theories of molec- 
ular structure, and their application to morphological and physio- 
logical problems, 

As to the effect of tbe'«e studies upon still higher facultiea, I 
feel that I cannot do better than quote a well-knoiKn pasMge 
from a lecture of Prof. Huxley's, delivered nearly twenty-seven 
years ago. He lays . — “There is yet another way in which 
natural history may, I am convinced, take a profound hold upon 
practical life, and that is by its influence on the finer feelings as 
the greatest of all sources of that pleasure which is derivable 
from beauty I do not pretend that natural history knowledge, 
as such, can increase our sense of the beautiful in natural objects. 
I do not suppose that the dead soul of Peter Bell, of whom the 
great poet of Nature says — 

" ' A prunrose by the river's bnm 
A yellow pnmrjie wri to him. 

And It was nolhing mora,'— 

would have been a whit removed from iU apathy by the infor- 
mation that the primrose h a dicotyledonous exogen, with a 
monopetilouB corolla and central placentation. But 1 advocate 
natural history knowledge from this point of view because it 
would lead uv to seek the beauties of natural obiects instead of 
trusting to chance to force them on our attention ’’ 

Indeed the elevating effect of science this point of view 
is of quite the same nature a<; that of art, and with the alLeratioh 
of a word or two the sentence put by Browning into the month 
of Fra Lippo Lippi expressei exactly the same idea as the pas- 
sage I have just quoted 

*' For doD’t you mirk 7 — Wa're mida 10 that ve lova, 

Kirit when we ice them pointed, thmgi we have posud 
Perhapi a hundred liirci, nv cared in ice ; 

And w they ore better pointed— better to ui, 

Which II ihe ume thing Art was given for thit** 

One may even a step further and say, with the Laureate, 
that he who could know all about one single little flower would 
know “ what God and maq Is ” 

I would draw attention to the fact that 1 have said nothlDg ai 
to what ii often called the practical bearing of sdentific instnic- 
Uoa. And this pnrposeiy ; for we who have the charge of 
higher education in toa ordinary seme— as distiDgniRhed from 
pmeuional or teehnleal education— have nothing whatever^ 
do with so-calM practical ends. Our buiineM ii, u far ai In ua 
lick to train the mlndi of our itudenta— to teach them lo think 
and to learn for themselves, knowing that whatever caraer Hhtf 
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may choose, this sort of training will be of primary importance 
to them— will form indeed the itirest foundation for any course 
of pro fesBional training they may afterwards choose to follow 

S o fiu- 1 have been con sidcnng only the elemental^ teaching of 
biology, devoting special attention to the coune 1 propo'^e to 
adopt for preparing beginners for the Pass Degree, and with 
certain additions to the work, for Senior Scholarships It i>till 
remains to say something about the course of study lor Honours 
in the biological sciencei:. 

It is enacted in the regulations of the New Zealand University 
by what seems to me one of the wisest rules in the calendar/ 
that a candidate for honours in biology mu^t specialise — that is, 
must choose bonie special branch of either roolo^ or botany, 
and work up that branch as fully as his tunc and opportunity 
will allow. He bos already, in taking hi^ B A degree, proved 
his general acquaintance with rnology or Ix^tany , he now has to 
bhow that, of iiome Limited department of one of these sciences, 
he possesses more than a mere text book knowledge. 

Suppose, for instance, that a student selects the group of 
fishes as hii special subject. It w ill be my duty to direct him to 
the more important works on ichthyology in the Univerbity and 
MuMum libiarie*!, so that while taking the most recent work on 
the general subject os his text -book, be may, when desirable, 
refer to the original sources of information and acquire the habit 
— most esscniial for a student of 'cience — of seuing upon the 
points of real impoitance in a monograph or brochure. While 
undergoing this course of reading the candidate will dissect as 
many as possible of the more important New Zealand hshe«, 
making careftd notes and drawings of their anatomy, and com- 
paring his results with the statements he 6nds in books. 

Bui It IS further enacted that the candidate for Honours shall 
send in the results of some onginal research In the hypotheti- 
cal rofe I have chosen the subject for investigation would most 
probably be an inquiry into some branch of fish anatomy aa for 
ms it could I'lc worked out on New Zealand species — the nervous 
system, for instance, or the skull, or the digestive organs m one 
of the gron) s, or the detailed anatomy of some single <ipecies. 

It IS, I think, from this part of the Honours work that the 
conscientious student v ill derive the greatest benefit, and it is m 
the fostering of research on the part uf its members that n uni- 
veraUy performs its highest duty. Until it assumes that position 
indeed, it is only a step above the high school, differing from 
U in degree only, and not 111 kind, It, is only when original 
work IS directly encouraged, and indc^ looked upon ai the 
goal of university life rather than the taking of a degree or the 
nlning of a scholarship — in other words it is only when know- 
ledge IS not only communicated, but advanced, that a university 
takes its true place, not as a mere finishing school, but as a centre 
of sound learning. 

In the case of the advanced student I repeat it is only when 
his work becomes in some slight degree original that he derives 
the greatest possible benefit from it “Lvery man," si^s 
Carlyle, "Is not only a learner but a doer he learns with the 
mind given him what has been , hut with the some mind he 
discovers further, he invents and devises somewhat of his own. 
A^lutely without oiiginality there is no man,’' It is impos- 
Bible to estimate ihc benefit to a man’s whole nature of setting 
him to purzie out something that has never been thoroughly 
worked out before, of putting him upon his mettle to spare no 
effort in the elucidation of the problem before bim, and to "hold 
it crime to let a truth slip.’* If a man has anything in him this 
assuredly wnll bring it out, more than years of absorbing other 
men's thoughts and verify mg other men’s results. The problem 
he has set himself may seem to otfaen quite in<ugnificant, and 
Its solution a matter of no ihoment— "the pitifulleit infinitesimil 
fraction of a product" — but to him it is aH-lmpioitant— "an 
ill-fmvoured thing, sir, but mint cn»n^' 

This brings me to the last point 1 have to touch npoa It is 
to be hoped that a certain proportion of the students who study 
biology here may be brought to look upon it not aa a dimi of 
educailon only, but as a DUrsuit to be carried 00 after leaving 
the Universi^, It is inuresting to notice how much scientific 
work in England has been and u done by what may be oallad 

" 1 sQi Kin to M ihot tin Snwfet ol iti namt nKiing hu Woptod a 
rwlitloD whKh esanot foil to lower imniuiarmbly the lUadoid td the 
HoBoun enmlnoilon in biologr. It Is nropoeed in net to make die ean^- 
data take up a ipeael euhJect In both wiuy end loology A studeat, fer 
iBeUiwe, whuee pndiUcUoai ere Kolofflal, old who may aevae have snidied 
boOiiy at elk u to nuihe ■ specUl study of ** Mnu one fanlly of the v^«- 
loUa fchiidoiD," u wall oi of some group of enlinsJi the MUTiuhla rendt 
iriB ba that one or both Subjecia win be cnoimod, end Hooonn ra noK 
to have tbdr legidiiieto veuic, and nUI bsooae nothliu men than a attf 
beyood the Fim Degree. * ^ 


scientific amateurs, men who, w hile engaged in professional or 
business pursuits, devote their spore time to the advancement of 
some branch of natural knowledge. And 1 think 1 am justified 
in saying that New Zealand has hitherto been pre-eminent among 
the Colonics for following out In this respect the traditioPB of 
the Mother Country To say nothing of botany, many groups 
of animals have already been thoroughly well worked up, and 
considerable headway has been made with others ; but " them 
remamelh yet very much land to be possessed,” and one may 
venture to hope that workers from this Umvermly will before 
long begin to swell the Transactions of the New Zealand Insti- 
tute and the publications of the Geological Survey Upon any 
who may have thn laudable ambition before them I would ven 
lure to urge the advisability — I might almost '•ay necessity — of 
acquiring a sound ard exact, although necessarily elementary 
knowledge of biology as a whole, before beginning to study any 
special branch. Ihe work of a man who knows his owu limited 
branch of science, and nothing beyond, is quite i^ure to be im- 
perfect, and will most probably be evanescent The highest 
results are only to be obtaiued by studying a group or a species 
not only in and for itself, but in connection with other groups or 
species, by keeping always in mind the pos'-ihle connection of 
one's own results with those of othei>, by ren cmbering that the 
objects one is «>tudying are not isolated things like corns or 
postage-stamps, but are or^anisms^ who^c special characters 
have been impressed upon them by forces which have been at 
work from the beginning of all things 

Finally, it is juit pos'^iblc that some day one of our students 
may be brought to take up biology as a career. I need hardly 
say that such a one, besides completing his studies elsewhere, 
would be probably compelled, unless po'^se'^sed of private means, 
to exercise his profc'^^’ion either in Europe or in AmencB, since 
there is very little chance at present of more than one biologicnl 
appointment in a decade falling vacant in Ibis Colony. But a 
man with a love for his subject ard not afraid of hard work, 
who, after learning all he could learn here, availed himself of 
the best teaching at home — at T ondon, Cambridge, or Heidel- 
berg — would, 1 feel convinced, have every chance of succeis. 
He would never get nch ; the prerent practical applications of 
biology are not such as insure fortunes. He would have all his 
life to be satisfied with an aurca meciiocritas^' m matters of 
finance, but he could count upon what is even better than a large 
income— increasing 107 and constant development through a 
thoroughly congenial life work. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford. — The Collegcameet on Saturday, October 15, and 
the professorial lectures begin the following week, The pro- 
fessors and lecturers m physics have drawn up the TolLowing 
scheme of lectures and classes for the Michoelmns term — Prof. 
Clifton lectures on Wednesday and Saturday on teirestnal mog- 
neti'im, and Prof Bartholomew Price lectures nn Tuesday, 
Thursday, and Saturday nn the dynamics of material systems, 
Mr. Hayes lectures 011 electrostatics (treated mathematical It). 
Instruction in practical physics is given daily in the Clarendon 
T abonitoiy, under the direction of Prof. Clifton, Mr. Stocker, 
and Mr. ncatoib Mr Stocker gives an experimental lecture on 
elementary mechanics, and Mr. Heaton has a class for problems 
in elementary mechanics and physics. The above lectures are 

f iven in the University Museum. At Queen’s College Mr 
)Uiot gives a courte on geometrical and physical objects , at 
Christ Church Mr. Baynes gives a course on elementary heat 
and light ; and at Balliol Mr. Dixon givei a course on ekmen- 
magnetism and electricity 

n Tuesday the Fellow of Widbam College elected Mr G. 
£ Thorley to the wardeuship of the College, m place of Dr 
Griffiths, resigned. It is understood that Dr. Onffitba will con- 
tinue to reii^ at Oxford, ind will remain a delegate of the 
.Univeruty Pren and of the I^cal Examinations 

An examination for Natural Science Scholanhips begins on 
Thursday, October 13 , at Exeter and Trinity Collms. The 
scholar elected at Exeter will be expected to read for honours in 
the biological school, and the ichoUr elected at Trinity will be 
expected to read for hemonn in chemiRtry or physics. 

An election to a Bnckenbury Naturnl Science Scholenhip at 
BalJioi College will be held in November. Papen will be set in 
phyaidi chemistry, and biology. CandidateB may offer them- 
Belvei in two of these subjects, and may also take mathemadca 
of an English essay. 
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Cammidoe — Prof. Pa^ will lecture on Cltnical Medicine 
it theHospitfil thu term ; and Prof. Latham on the Phy^iolo^al 
Actiofuftira TherapeuHc Usea of Remedies, at Downhif College. 

Prftctfcal Anatomy commenced at the Diuecting Hoorn on 
October 5 j and deuionatraiion^ for eecond year men on October 7. 
Prof. Humphry's leclnres on the Organs of Digestion begin on 
Oetober 13 A class in anatomy and physiology, preparatory 
for the wcond M h and the Natural ScKncei Tnpos, will meet 
for the first time on October 17. 

IVijf Liveim; lectiire>< this term on the General Fnnciples of 
Chemrstry, and also on Spectroscopic Analysis, taking limited 
cla'i'es at snccassiwe hours on the latter subject, there will he 
both practical obFervation with spectroscopes, and explanations 
of princi|ile<i and roulrs. Prof Dewsr will lecture three times a 
week on I’hysical Chemistry, beginning October 14 j and two 
tutorral leer ures ^ivekly will l^e given in connection with the>^e 
lecture^ by Mr A Scott, the professor’s B<i^isLant. Investiga- 
tions nmy be camerl on in the ikboratorieSj w'lth the approval of 
the prnfessi'rs. Demonstrations in Volumetric Analysis will be 
given by one of the rlcmonstrators three times a week 

Mr F. M Balfour w ill irive two courses of lectures (elementary 
and advanced) on Morphology, with practical work, at the New 
Mu^euin^, each cuurse to extend over two terms Both courses 
will be on the Invrrteln ata Ihiii tcim 

Pr Vines cninmenced his lectures on the Physiology <tf Plants 
nt Chiist'i College on October 12. 

Prof Stuart lecmre» on Mechanism three time? a week ; the 
worki^hui)^ and drawing office open on October 14 Mechanical 
draw mg and machine designing will be taught m the drawing 
office ; aiiri the ii'^e of tooh, the elements of practical engineering 
and the construction nf phyxical mstrumenli m the work'^hops. 
Prof Lewi<i has two courses this term, one on Dev-cnptivc 
CrystTllo!(rajihy, and the other on the pnneij'al minerals known 
as rock-coii^tiUitnts. 

lord Kaylriirh Icciiires on Electricity and Magnetism, Prof 
Cayley on Abel’s Theorem and the Theta -functions , the deputy 
PLumian Profe^bor cm Practmal Astronomy. 


SOCJEl'IES AND ACADEMIES 

London 

EntQKXioLagiCil Society, September 7.— Mr. II. T. SUintun, 
F U S,, pre'4aLnt, in the cBoir.^Rev. A, E Eaton exhibited a 
dried specimen of the nymph of a species of Enthyphem^ a geiiub 
of Ephtmtruis previously known only in the adult cnrditnm — 
Mr E A hitch exhibited a larva of Zeuzera tatu/r, inftsted 
with a species r^f Eneyrtus in extraordinary numhrrs ; sjicri- 
mens of a fly \Diosopk%ia rr//arvj) bred from a bottle of ]iicklcs , 
i Fenos r^f luterewUng galls nod soiue of 

E^ihstum in whn.li Urva of Doimts tiUz^tterM w'ere fcerling. — 
Mr. T. U. Bid up-, exhibited six new Briti7h Uhneumcn — 
Mr C. O Waterhouie exhibited a ipecunen of tlie common 
Diouie attacked by ifae larva of an <Estms — Sir S. .S Saunders 
exhibited spec 1 mens of Sari&pha^a /Miro/j, Fall,, which destroys 
locusts 111 the Troad, aud of ChaUu Panz , v,ira«-iiic on 

the pnrasiie it-.elf, — 'I he president rend a letter from the Colomal 
Ofhcc rospecti'ig (he rep lit forwarded by the Society on ]ocu>t 
paroifttfui^Mr C. O Waterhou-e rend descnptiona of vamc 
new Coitopitra from buinitra. — Mr J S Baly communicalcti 
descrijitions of some new sfieriej; Eumolpitiee ; and Mr A G 
Bullar e^iinmuiiicaled a list of builerflies colUcled in CbiU by 
Mr. T. Ediijondo. 

Paris 

Academy of Scienoea, October 3. — M Wurlxinthe chair 
— M Dumas com mu mealed the dccixioni recently come to by the 
Congresj of Eleciricians on electrical itandnudK. He alio ex- 
hibited an mgot of ^lecl produced by Dr. Siewean in the Kxhi- 
hUioTi, by electric fuMun (in fonrlcin minuies) of a few kilo- 
graipmai of rteeJ in a migneiia orucibLc, The expenditure of 
fuel to dnve the maohuie was jeax than that required by direct 
fusion in a common furnaoc^^On the secukr dupiocemtnts of 
the planti of oibitB of three plcnata, by M. Tiwerand. — Public 
expCTinMntf on vaccinatiod of lympkomatic miule at 

ChtumoBt (Hiute-Mume) on Sopifmbflr 26^ ifiSi, by M. 
Bouley. Aymptoniatia ohnrbon ii proved to be dUtinetfrom I ac- 
tendun ^arbm ; a/m, the mlcrobeior the former, intro- 
dnoid MiD the vmc, maaroi future iiiiiitiinKy» prodnaing at the 
time only ili^t fever Thii vaccination or MM, Arloiig, 
Coraevini and Thoniaf, difTers froA that of M. PoHieur ur that 
ihc miuf U virui is uoed la all Hi CMigy (not atteDuated). Cafe 
haa to be taken not to let the virui enter cellular tuuuc, but 


only the (jugular) vein. The experlmenta here reeorded 
mode on 25 youn^ cattle, Tj of which had hem vaccinated, 
and the results distinctly vindicate the method. In ihc second 
injection the caunulx was deeply Inserted in muscular tissue — On 
& new application of Ihe equation of Lame, by M Gylddn,^ 
Observations of the comet d i88r (Encke) and e iBSl (llarntrd), 
made at Fans Observatory, by M BigmtrHan. — Applicatian in 
rndiophony to telegraphy; multiple inverse elrctnc tefenrvAio- 
phime, by M Mercodier. (This wa> a i-ealed packet, depriiM 
May 31 ) A continuous current traverses a senes of radio- 
phooic selenium receivers and telephones at ^tslion A, then 
the line, then another lenea at B. H?fi>re each receiver 
a wheel with circle of holes rntatei regularly, and the 
pasFage of the bght rays 11 blocked at will with a Mene 
Key, giving interruptions of the musical notes in the 
telephone^, coiTesponding to Morae signal The wheels «re 
arranged to give different note>-, and each listener wiih a tele- 
phone concentrates his thought on a particulir note The system 
may be applied to lines of great length. — On a new elcclrninag- 
nelic pointer designed for ci pen mental refienrche«>, by M Noel. 
The Author sought n means of eviimaling very quickly and 
exactly the physiological dural ion of tendinous reffex pheno- 
mena in muscles. A needle is arranged with allriction-coupliDg 
of two hollow cones, one of which, when in contact wuk its 
con ceil Inc cone, causes the needle tu traverse a graduated disk 
at the rate of once in one iccond j contact of the other cone^ 
hiops the needle The motion is determined by enrrenU 
m a Hughes differential tram, t r. two opposite electro-niagrets 
with common armature In equilibrium betweeh. When one 
current pas es through their four coiU, ihc ai m a hire u attracted 
to one magnet, nml remains ihere till an current brings 

It to the other, Ihe^e currents flow respectively on applying to 
the tendon an instrument, which I3hs*^es (he first circuit, and on 
contraction of the muscle, whfch opens this circuit and clnsia 
the other.— On Rccondary batteries, by M Rou^Se. In one 
arrangement he uses a palladium pln^e as negative pole, nnd lead 
as positive ; the liquid being sulphuric acid solution (one-ter th). 
Another battery x^o giving good results is made with slieet-iror, 
lead, nnd a solution of sulphate of ammonia (the lead either inire 
or covered with litharge, or pure oxide or sulphate, or all these 
mixed). Again, sheet iron, feiro manganese, and sulpbate 
of ammonia solution — On a manganese bitlery, the salts of 
which are ullbicd or regenerated, by M Roume Ferro-man- 
gniiese IS substituted for zinc in the Bunsen battery ' For weak 
cun flits 'iiid III apartments, penuai^ranate of potash is usfd fur 
deiKiUnsBtion (in other case-i nitric acid) 'Ihe ^alts produced 
are sulphate and nitrate of mangiinese, or sulphate and ipibrnte 
of potash, remianganatc of potash, or |ieTosiile of ma^gx- 
ne^c is then obuintd by chemical process e- — On leviilosr, 
by MM, jiiiigfleisch and I efranc — On nn egg nf an ancient 
ostrich, by M. Bflllaud This wm fiom a mblerrniif'an colum- 
liarium at Goniaga He compare- its clumical constitutinu vfiih 
that of a recent egg There is more cArhonate and phosphate of 
Iiinc, and le&s carbonate uf magnesia, Ac 
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THURSDAY, OCTOBER 20, i88i 


GEOGRAPHY, NATIONAL AND INTER- 
NATIONAL 

I T seems impossible to get any full and authentic account 
of the doings of the recent International Geographi- 
cal Congress held at Venice^ so that at present it is diffi- 
cult to say how much it did for the promotion of the subject 
with which it is connected Congratulatory addresses 
seem to have been a prominent feature, and much time 
was devoted to the subject of interoceanic canals, with 
special reference to those across the isthmuses of Panama 
and Corinth If the Congress itbclf was disappointing, 
the Exhibition in connection therewith appears to have 
been a great success It was a sti iking illustration of 
the dimensions which geographical science has now at- 
tained Maps and chaiis and globes ancient and modern 
we should of course expect to find , sextants and com- 
passes also, as well as tents and hammocks, and other 
paraphernalia of the explorer But besides the exhibits 
to which geography can lay special claim, nearly every 
other science was laid under contribution in one way or 
another. Geology and meteorology, botany and zoology, 
and ethnology, and even chemistry and physics, have 
been placed iirdcr levy to help in forming the multi- 
farious departments to which geography now lays claim 
This wide extension of a subject, which at one time had 
Little claim to be considered scientific, has it*i advantages 
and disadvantages. It has reached its widest limits on 
the Continent, in Germany, where there are chairs of 
geography, whose professors, to judge from their pro- 
grammes and their text-books, would require tobcalmont 
omniscient If a student faithfully follows the course 
thus chalked out, he ought to end by having a fair know* 
ledge of all the 'sciences And it comes to be a question 
whether the same object might not be attained by 
beginning at the other end Why, it may be asked, 
might not the student begin by acquiring a know- 
ledge of the principles and facts of the sciences con- 
cerned, and apply them afterwards to the special subject 
of geography^ At the same'limc, it must be confessed, 
to have a complete knowledge of the geography of the 
world, a little of everything is necessary , and the Con- 
tinental conception of the subject is certainly preferable 
to the bald and dry idea entertained of it in this country, 
as exhibited m most of our text-books Happily better 
things may be looked for in the future with the use of 
such text-books as Green's " Geography of the British 
Isles,'* and the late Keith Johnston’s Geographical Hand- 
book. While geography thus levies tribute on all the 
sciences, it must be admitted that in return she largely 
pays back her debt in the multitude of new data brought 
home by the best of her pioneers. Unfortunately all ex- 
plorers do not start with that knowledge of the sciences 
which would greatly increase their observing capacity. 
Every explorer is not a Livingstqne or a Holub, a Preje- 
valsky or a Maclay ; and for such especially, as also for 
missionaries, a course of geography similar to that whk"h 
prevails at the German Universities would be a dedded 
advantage. For practical, and especially for school pur- 
poses, it is well that some limits should be defined as to 
VoL. XXIV.— No. 6as 


the sphere of geography , the happy medium has, we 
think, been well struck by M Elis^e R^clus in his mag- 
nificent “Geographic Universcl’e," which, when com- 
plete, will no doubt form a mine fur compilers of text- 
books 

Cne of the most valuable recent devclof inents of geo- 
graphy is seen in the scheme conceived by the late Lieut 
Weyprecht, for ihe esUblishincnt of a ring of PoUi obser- 
vatories. This is now close upon being an accomplished 
fact, as will be seen from the account ve gave of the 
recent meeting of the International Polar Congiess ,iL SL 
Petersburg As our readers are no doubt aw are, many 
Arctic authorities are of opinion that thedayb of great and 
expensive national Polar expeditions aie past, and that the 
money thus spen t w ould be put to much better u e by being 
devoted to the carrying on of a coniinuous series of obser- 
vations At various points around the Arctic area obser- 
vatories will be established as near as praciic.iblc to the 
Pole, where a continuous senes of observations will be 
taken, according to a common pre arranged plan These 
observations will be connected with meteorology in all 
Its departments, with terrestrial magnetism, the aurora 
borealis, atmospheric electricity, the movements of ihe ice, 
biology, combined with geographical exploration where 
practicable After a year or two of such observations we 
may then be able to compare and co-ordinate Polar con- 
ditions with those which prevail m regions further south 
A vast array of data must necessarily be accumulated 
that cannot but be turned to valuable account by science 
Our knowledge of the mcteorolog) of the temperate zone 
can never be complete until we are well acquainted with 
Arctic conditions, and thus the work to be dene at these 
observatones will have an important practical bearing. 
Not Only so, but it is maintained that it is only when wc 
have the knowledge which will be collected at these sta- 
tions that we shall be in a condition to send out an expe- 
dition for the Pole itself with anything like scientific assur- 
ance of success We cannot but regret, then, th.\i England 
has no share in the scheme The countnes forming the 
International Association are Ru'^sia, Germany, Norway 
and Sweden, Denmark, Austna, the United States, and 
we believe Canada ; France and Switzerland lend it 
then countenance, and Lieut. Bove’s Italian Antarctic 
expedition is to some extent affiliated to the Association 
Stations are to be established on the north coast of 
Siberia, Novaya Zemlya, Spitzbergen, Jan Mayen Island, 
the west coast of Greenland, Lady Franklin Bay, and the 
neighbourhood of Behring Stmts The colony for Lady 
Franklin Bay, seflt out by the United States, has already, 
we believe, reached its destination, and the others will 
probably be all at work next year. 

While speaking of Arctic matters we must express our 
surprise at a journal like the Pail Mail GaseiU t.dking of 
Polar exploration as a barren work This of cour:!e de- 
pends on what one looks for in the way of results , if an 
immediate return \n £s d is looked for, the work is 
barren enough certainly, na barren as all purely scientific 
research seems at its first undertakmg ; though even the 
Pall Mall Gaziltf must admit that all the diflFerence 
between the present and the past, matenally and intel- 
lectually, is due to the ultimate results of this same barren 
work. And we are glad to see that Capt. Adams, the well- 
Imown Dundee whaler, again found time to take part in the 



578 


NATURE 


\PcL 20 , 1881 


barren work of Arctic research while doing his best to fill 
hia blubber tanks. He succeeded in sailing up Welling- 
ton Channel as far as has hitherto been done ; visited the 
scene of the Furjf and Hec/a disaster^ and brought home 
some interesting relics of the Franklin Expedition, as 
well as some additional information. He fell in with an 
Eskimo who remembers Crozier and his men, and from 
whom Capt Adams seems to have obtained some addi- 
tional information on the fate of the disastrous expedition 
It cannot, however, amount to much after what has been 
done by the late Capt Hall, and quite recently by Lieut I 
Schwatka; still, Capt Adams deserves the greatest credit ^ 
for attempting to increase our knowledge of the Arctic 
area at great risk to himself , he is evidently made of the 
nght stu^. From the United States, we learn, an expe- 
dition 13 to be sent out as early as possible to endeavour 
to hnd the records of the Franklin expedition, which 
Capt. Hall always maintained would be found in the 
clefts of some rocks near the scene of the disaster The 
results will be looked for with interest, and will at least tend 
to the promotion of knowledge. So also will the interna- 
tional search for the mx^^in^Jeanneiie^ which it is Rimoured 
may be undertaken next summer The suggestion of Baron 
Nordenskjoldj deserving as it must be of every considera- 
tion, seems improbable, the bodies and the bottle of 
whisky found at the mouth of the Lena on September rj, 
1879, could hardly have belonged to the Jeannette, which 
was seen steering for Wrangel Land on September 2 — 

I e. 1400 or 1500 miles away. Mr B J. Jenkins suggests 
that the Jeannette has been fortunate enough to get into 
open water not far from the Pole, and may turn up next 
year There is no harm in hoping on to the last, as wc 
are justified in doing after the experiences of the Austro- 
Hungarian Expedition 

What IS the ronception of geography entertained by 
our Geographical Society may be learned from the very 
interesting sketch of its history just published by Mr. 
Maikham in connection with the jubiLc of its founda- 
tion, which took place upwards of a year ago. The Geo- 
graphical Society was founded on May 24, 1830. Its 
ongmal objects were " to collect, digest, and publish in- 
teresting and useful geographical facts and discoveries ; 
to accumulate a collection of books on geography, voyages, 
and travels, and of maps and charts ; to keep specimens 
of such instruments as are most scrvice.'ible to a traveller, 
to afford assistance, instruction, and advice to explorers , 
and to correspond with other bodies or individuals en- 
gaged in geographical pursuits." All highly necessary 
and useful objects in connection with the advancement of 
knowledge. The Geographical Society absorbed the old 
African Association and the Palestine Club, and among 
its founders or first ofEcers we drd the names of Murchi- 
son, Robert Brown, Sir John Barrow, Admiral Sm>th; and 
in Its first list of Fellows some of the leading scientific 
men of the time. Mr Markham compLiins that the 
Royal Society did so little for the promotion of geography 
before the Geographical Society came into existence ; but 
it would have been beyond the functions of that Society 
to deal with the objects referred to above, and Mr. 
Markham admits that it really did a great deal to pro- 
mote all that was most distinctly scientific in connection 
With geography. It must be admitted that the Geographical 
Society has very faithfully carried out its programme. Ft 


soon became popular, and after it recovered from the re- 
sults of bad management and extravagant expenditure, it 
rapidly increased in members and income, until now it is 
probably the most numerous, if not the most wealthy, 
learned society in the world. Admiral Smyih established 
Its financial prosperity, and, as every one knows, Sir 
Roderick MurcbiEon made it fashionable. It has now 
upwards of 3300 Fellows, and its receipts in 1880 
amounted to 8600/, while the Society's funded capital 
was 18,500/, not to mention the value of its fine premises, 
library, maps, dec., in Savile Row Notwithstanding all 
this material prosperity and its weakness for showing off 
travelling lions, the Geographical Society has really done 
much for the promotion of exploration and geography. 
Directly or indirectly it has been connected with all the 
expeditions of importance that have gone out from Eng- 
land since it was founded, il has encouraged exploration 
by grants of money amounting in the aggregate to a con- 
siderable sum ; it has bestowed its medals and other 
rewards on explorers and geographers of various na- 
tionalities, ail of them men who had really earned such 
honours , it has been of much service in instructing ex- 
plorers in the technicalities of their business, and recently 
has established a sort of school for topographical ob- 
servation , it has accumulated a valuable library and col- 
lection of maps, which arc freely at the service of all who 
care to use them ; and its Journal and Proieedings contain 
a vast amount of information, not simply relating to geo- 
graphical exploration, but many of the papers relate to 
the more scientific aspects of geography. The Society 
has itself initiated or materially supported not a few 
expeditions of importance, one of the most productive 
being that which Mr Joseph Thomson recently brought 
to so successful a conclusion One of the most important 
functions undertaken by the Society is the yearly exa- 
minations in geography which it holds in connection 
with schools ; and the papers set at these examina- 
tions are both comprehensive and scientific ; in this 
direction the Society is doing really good work in 
the promotion of scientific geography It may be re- 
membered that the Council recently instituted an annual 
course of lectures on the more strictly scientific depart- 
ments of geography, by men of acknowledged eminence 
in their subjects Unfortunately the Council did not feel 
themselves encouraged to continue these lectures ; but 
we venture to think^they were too easily discouraged. 
Let them by all means have their fortnightly popular 
meetings during the season ; but at the same time there is 
nothing to hinder them having also more esoteric meetings 
at stated intervals, at which original papers might be read 
or lectures given of a kind akin to those found so fre- 
quently in Che proceedings of Continental geographical 
societies. In this way the Society would do much to 
encourage scientific geography, and be Justified in claim- 
ing the rank of a really scientific society, which many of 
its well- wishers feel that it can hardly claim at present. 
Why, moreover, should the Council not at least lend their 
countenance to the great international scheme of Polar 
observatonesj and take some steps to induce -our Govern- 
ment to lake an active share m the work ? They might 
easily do this without in any way fettering their action in 
reference Co those great Arctic expeditions to which some 
of them appear to be so partial, 
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The Society has shown itself remarkably liberal in the 
distribution of its medals ; out of the 109 which have 
been awarded since its foundation, 37 have been given 
to foreign explorers and geographers Mr Markham 
gives a brief and interesting sketch of the great advances 
in geographical knowledge which have been made since 
the Society was founded, but shows at the same time how 
much remains to be done, even when we have obtained 
a rough knowledge of the whole of the earths surface, 
while deep-sea research is yet only in its infancy The little 
volume also contains an admirably-arranged list of papers 
in the Journals and Proceedings of the Society, covering 
nearly fifty pages ; this, wc believe, is the work of the 
libranan, Mr Rye, and will be of the greatest value for 
reference. 

Altogether it is evident that in recent years geography 
not only has made immense advances in the knowledge 
It has acquired of the ‘‘world and they that dwell 
therein,’’ but has acquired a character which entitles it 
distinctly to be regarded as a department of science 


THE LATE A H GARROD'S SCIENTIFIC 
PAPERS 

In Memonam The Collected Scientific Papers of the 
late Alfred Henry Garrod, MA, F.RS. (London: 
R. H Porter, 1881 ) 

F ew customs are gaming greater ground at the present 
day than that of making the death of any man who, 
by his energy or talents, has raised his nape a little above 
that of the unknown crowd, a reason for opening a sub- 
scription and calling upon all his friends and admirers to 
tax themselves to found a memonal commemorative of 
his career. It is first decided that there shall be a 
memorial, and then the question usua11> anses as to the 
form that it shall take It very often happens that some 
person or some institution has a need at hand The pro- 
sperity of a school, and indirectly of all connected with it, 
will be promoted if it has scholarships attached to it 
which will attract needy students A window is wanted 
to complete the ornamentation of a church. Those in- 
terested in the church or school eagerly seize upon the 
opportunity which the hand of death has afforded, and 
suggest a fitting method of bearing testimony to the 
memory of the departed. .Such memorials generally, 
after a few years, retain wonderfully little personal con- 
nection with him they arc supposed originally to honour. 
The name remains, but the percon is forgotten, unless 
preserved in remembrance for other and more cogent 
reasons 

Personal memorials of really eminent men, of those who 
have done good service to mankind, are of inestimable value. 
True records of their lives, their character, their works, 
their words, even of their features, afford encouragement 
and example to all who come after By such memorials 
tlie whole world is enriched and its progress ensured. 
Among such we scarcely know of any more appropriate 
to its subject than that which has just been carried out 
by the Garrod Memorial Commlkpee. It is a handsomely 
printed lai^e octavo volume of 537 pages, containing an 
excellent portrait, a memoir, and a reproduction of all' 
the important contributions to science made during the 
short but fruitful career of the extremely talented biolo- 


gist whose loss we deplored almost exactly two years ago 
The work contains, in a most convenient form for refer- 
ence, a vast number of facts relating chiefly to the anatomy 
of birds and mammals, togethci with all the figures with 
which the several memoirs were originally illustrated, and 
a copious index It has been ably edited, evidently as a 
labour of love, by Prof Carrod's successor in the post of pro- 
sector to the Zoological Society, Mr W A Forbes, with the 
assistance for the physiological portion of Prof K A Schafer 
Mr. Garrod was all his life favourably circumstanced to 
a remarkable degree for pursuing biological research 
He had from his earliest age the advantage of scientific 
associations and the best of educations, and ^^non 
placed in an independent position, which enabled him to 
make the occupation of his life that which almost all 
others, even those holding most of the existing scientific 
appointments, can only do in snatches of time saved from 
the educational or admmistiativedutics connected^ ith their 
offices. Of all these advantages he fully availed himself, 
but considering he was only thirty-three years old at 
the time of his death, the amount of his already-published 
work when collected together is surprising, and causes 
the greater regret that he was not spared to continue 
what he had so well begun, especially as his editor tells 
us of the immense amount of material in notes and 
drawings which he had accumulated, besides that which 
was in a sufficiently finished state to see the light. 

In these days, when so much is being said about the 
encouragement of scientific research, and so many experi- 
ments are being tried, both with public and private money, 
as to the best means of promoting this end, we cannot 
help making the reflection, before concluding our notice 
of tins volume, on the great results that may follow a 
small expenditure judiciously and steadily devoted for a 
senes of years to one object If the Zoological Society 
had not in 1865 established its proseclorship, we should 
have seen little of the really solid advances in our know- 
ledge of the anatomy of the two higher classes of verte- 
brated animals contained m the valuable memoirs of Dr, 
Murie, those collected in the present volume, and those 
now in the course of publication by Mr Garrod's successor 
in the office. 


THE DIAMONDS, COAL, AND GOLD OF 
INDIA 

The Diamonds, Coal, and Cold of India, By V Ball, 
F G S. i2mo (London ■ Trubner, 1881 ) 

T N this handy little volume the author presents us with 
^ a compendium of the facts known concerning the 
occurrence and distribution of the three pnncipal mineral 
products of India. The work being so designed that it 
may be used as a handbook to the detailed accounts 
published by the Geological Survey of India and by other 
authorities m numerous scattered publications to which 
full references are given In the first chapter the different 
localities producing diamonds, including both active and 
abandoned mines, are noticed in some detail. These are 
grouped into three areas, the most southerly being that to 
which the name of Golconda is usually applied, although, 
as the author points out, that town is not actually in a 
diamond producing distnet, but was the staple place 
where the product of the district was bought and sold. 
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The actual mines are in the southern part of the Madras 
presidency, in the districts of Kadapah, Karnul, Kistna, 
and Godaven. The second great tract, further to the 
north, lies between the Mahanadi and Godaven rivers, 
the chief localities being at Sambalpur and Weiragud, 
eighty miles south-east from Nagpore,and at a few places 
in Choia Nagporc. The third great tract is m the vicinity 
of Panna in Bandelkhand In addition to these a few 
small diamonds are reported to have been found near 
bimla In all cases the dfamondi appear to have been 
found in sandstones or conglo nerates, or in the gravels 
derived from their alteration These sandstones arc re- 
ferred in the southern localities to the lowest member of 
the Karnul formation, which as a whole is considered to 
be the equivalent of the lower part of the so-called 
Vindhyan formation of Northern India An upper gioiip 
of the 1 itter, the Rewali conglomerate, being the diamond- 
bearinj bed m Dandclkhand, There docs not appear to 
beany authenticated instance of a diamond being found 
in India in other than sedimentary rocks One case, 
however, at p 49, where the matrix is said to be “a net- 
work of strings of calc spar inclosing lamina? and small 
himps of green clay,^’ suggests the pos'iibility of the 
material in question being a decornposecl basalt or basaltic 
tuff, and as such comparable with the South African 
occurrences What the present total production of the 
mine-i may be wc arc left to guess , as far as can be 
gathered fiom the scattered notices collected by the 
author, the larger number of the mines arc of historical 
interest only 

The second chapter, that on Coal, is mainly an abstract 
of the CO nmiinications on this subject made to the Records 
of the Geological Survey of India by Mr Theodore 
Hughes, and is ralhei behindhand m point of time The 
latest information appears to refer to the year 1878-79 
The arguments for and against the supposed Mesozoic 
age of the Indian coal-beanng rocks aic given in abstiact 
with gieat fairness, and the author's conclusion that 
“ floras alone form an unsafe guide to the correlation " of 
the ages of ro'ks in different countries is probably the 
only safe one that can be drawn from the available evi- 
dence, As a mere question of stratigraplucal position it 
IS probable that these rocks represent the uppermost coal- 
measures (Permo-Carboniferous) of Europe Any one 
acquainted with the smaller coal-basms in the south of 
Euiope cannot but be struck with the numerous analogies 
between them and the Indian coal-fields, more particularly 
in the thickness and irregularity of the seams The 
author's statement that the Ramguiij coal “may be 
described as a non-caking bituminous coal/' is rather too 
general It is tnie for the larger seams, but besides 
these are to be found others in which the caking property 
IS as well developed as in any caking coal id the world. 
The coke produced is not of particularly good quality, 
which 15 however due to the large quantity of ash in the 
coals, but as to their caking capacity, there can be no 
doubt whatever The estimation as to the quantity of 
coal available seems to be rather wild guesses in some 
cases, and one of these, for which the data are pro- 
fessedly given, is a good specimen of an arithmetical 
puzzle, They are as follows (p. 69) — 

The coal occurs in three principal seams . . . average 
total thickness of 16 feet . over an area of 8) square 


miles. The amount of coal may therefore be estimated 
at 1,360,000,000 tons, and the available poition of this at 
80,000,000 " 

How the largest of the above figures is obtained, and 
what Its relation to the smaller quantity may 1^, is 
Certainly not apparent from the author’s statement. An 
allowance of 94 per cent for faults, waste, and unwork- 
able coal, which the above figures lead to, seems rather 
large 

The chapter on Gold contains extracts from most of 
the published details on the occurrenre of precious metals 
in India down to the Reports of Mr Brough Smyth, and 
the Litest remarks of Indian newspapers, which latter 
however are dated as far back as May, 1S80 An original 
investigation of the author's as to the distribution of 
auiiferous detritus in areas occupied by rocks of different 
characters is of interest He found that the proportion 
of gold obtained was larger upon crystalline schists than 
upon gneiss and granite, a result which agrees with that 
generally obtained in other paj ts of the world As this 
was predicted to him by his native workmen, it is difficult 
to see how the author arrives at his belief that gold 
washing in India aflford^s an example of human degra- 
dation. 

His evidence seems rather to show that the gold 
washers have a highly skilled and minute knowledge of 
the distribution of gold-bearing alluvia, but the value of 
such knowledge is diminished by the circumstance that 
the amount of such material available has been practically 
exhausted by the labours of many generations of workers 
through a period of 2000-3000 years. Tbe great extent 
of old workings discovered m some of the Wynaad mines 
also shows that the “ old men ” were no contemptible 
workers as vein miners 

In the earlier part of the volume the work done by 
“amateurs” in Indian geology is somewhat pointedly 
contrasted with that of the “professionals,’' whose whole 
time is devoted to the subject This is to be regretted, 
as is aNo the assumption of an air of flnality for the work 
of the Indian Suivey, which the nature of the work cer- 
tainly does not allow. For instance, we are told m the 
same paragraph that the rocks of the Vindhyan formation 
are absolutely azoic, and that they may be of any age, from 
Lower Silurian to Carboniferous ; the real meaning of this 
expression being that no fossils have as yet been found in 
them In this sense the New Red Sandstone might be 
said to be azoic over a great part of the central plain of 
England The results of the Indian Survey are of great 
value as furnishing a broad outline of the strati graphical 
features of the peninsula, but there will be work enough 
and to spare for both amateur and professional for many 
years to come before that outline is moderately filled in 
detail. H. B. 


ora £OOAr SHELF 

Tiu ShidtHfi Handbook of Acoustics By John Broad- 
house. (London : William Reeves^ l8Si.) 

We are not quite sure what the title of this work is. The 
title jiut given is from the lettering on the back. Within 
the covers appears a second title, “ Musical Acoustics,’' 
and on the actual title-page appears the triple annoimce- 
ment, “The Student's Helmhmz," * Musical Acoustics/’ 
and “The Phenomena of Sound as comected widi 
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Music." The book itself may without unfairness be de- 
scribed as an “ arrangement,” or rather as a “ pot-pouiri/* 
inasmuch as it re^emblcb those musical compositions in 
which some of the frfigmcntary themes of one or more 
grcdt masters are dished up for the public m some new or 
popularised setting, consisting of commonplaces of a moie 
or less florid type. About 80 per cent of the pages bcfoic 
us consist of clippings and quotations taken vetbatun it 
literatim (and in quotation marks Be it added) from 
the works of Hchnholtz, Stone, Pole, Tyndall, and Sedicy 
Taylor, interspersed with a conncctive-tissuc woven from 
the author's” own brain We have found this in- 
genious fabric very remarkable reading, and have gleaned 
a number of new f.icls from it We have learned, for 
example, that the transmission of verbal messages, pra>ers, 
h>mns, and seimons through the telegraph wiie by the 
telephone must be held to " prove that air is not the only 
mecfi urn through which sound-impulses can pass" We 
And our author declaiirg on p 80 that the reason why so 
romantic a name as the "sjien should be applied to so 
matter-of-fact an instrument iloes not appear j while on 
p 98 he seems to have made the discovery that the name 
15 a misnomer, because “Homer’s " (j/^) weie 

not endowed with the power of singing under water as 
this instalment can (_ ur author is veiy unhappy in 
dealing with equal temperament, and complains that 
nearly all writers on temperament, with the exception of 
Mr Ellis, describe it as dividing the octave into twelve 
precisely equal semitones, “without explaining that these 
semitones are not absolutely equal ” That the perfect 
equality of the theoretically equal tempci ament is never 
attained tn ptaitue is indeed true; but why does our 
author And fault with writers on temperament for stating 
the exact theory ? His accusiitiou against Dr Stone for 
palpable misuse of language (on p 359) is utterly out of 
place, and only shows that the author has not compre- 
hended the true meaning of a musical interval as defined 
by a ratio He appear'^ not to know that if an octave is 
divided into twelve exactly equal geometrical parts or 
ration, the differences between the successive terms of the 
ratios are not, and cannot be, authmclically equal to one 
another Hence his attack on the perfectly unexception- 
able statements of Dr. Pole and Dr Stone The dia- 
grams with which the work is interspersed consi'^t prin- 
cipally in pictures of syiens and in copies of wave-forms 
taken from Mr bedley Taylor's “Sound and Music/' 
and spoiled by drawing them as if made up of semicircles 
pieced together. The wave-form given on p. 266 to illus- 
trate beats does not show the wave-form of the beat at 
all ' and though the author gives on p 102 a wave-form 
which illustrates a beat admirably, he appears not to know 
it, as he passes it by as being merely one of a few dif- 
ferent forms of tracing which a vibroscope can register 
But we have said enough to justify us in having at the 
outset pronounced “The Student’s Helmholtz" to be 
what we called it — a pot-pouni — or, in the pDin English 
tongue, a hash 

Africa im Ltchte unserer Tage Bodengestalt uad geolo- 
gischer Bau (With a Hypsometncal Map.) By Josef 
Chavanne. (Vienna ' A. HarCleben ) 

The conclusions come to by Herr Chavanne we have 
already referred to Africa, he finds, is, on the whole, a 
high plateau or table-land, crossed here and there by 
mountain-chains or single elevations The plateau com- 
mences in most places at a remarkably short distance 
from the sea, the slopes south of the equator being par- 
ticularly steepi North of the equator the land may he 
looked uTOn as a very slightly ihdined plane, whi^ like 
the southern plateau, 15 also crossed by separate eleva- 
tions, some of them being very considerable. Th» 
presence of numerous, and for the greater part widely- 
distributed, lakes IS unlike tKe general physiognomy of 
the other large continents. By hr the most important 


part of the auihor’s W'jrk is the cxccIJciU li \p sonic tiical 
map whii'h accomji.inies tbc book, and to which wc 
referred a short time ago Its scale is 1 30,000,000 
Ihe elevations aie maikcd in eight different tints of 
brown, showing so man> grades and altitudes from zero 
upwards 'I'hus at one glance we see the Afii an con- 
tinent rising as a rule from o to 600 metres m the 
northern half, while, in the southern half, elevations from 
900-1200 nielres arc the rule The greUcst heights — 
those of 1 500-2000 metres and mure — arc packed 
together on the ea'-t side, between the •souLhcin end of 
the Red Sea and the Zambesi Rivci, and only occur 
again in the extieme south-east (NataJj and far up in the 
north-west (Atlas). The text of the book i-. well wuticn, 
the .luthors dtscriptions are always aUraLiivc, to ihe 
point, and free fioin all superfluous wordiness 


LETTERS TO THE EDITOR 

\1 he Editor does not hold hitmtlf reponsibU Jbr opinions er/msiu 
by hts Lona/ofidcnts Aeit/nr tan he undettake to return^ 
or to iOfre\Hnd ivith the o/i rejated fnanusenpts 

A^e fiotue rr taktn of anonymous tommuri nations 
[The Editor urgint/y n^nests lOin^pondenis to keep their letters 
as ihofi as po^\ibIe J he /nssufe on his ipate is io great 

that it IS impos\,bU otherii'irt to ensure the appearance tv n 
of lonihiumLattcns containing inter edtng and /nz'f/faits,] 

Struggle of Parts in the Organism 

1 HE review of Dr, Hoiix’s w ork on the ” Struggle of Parts in 
the Organism ” liy Mr. flen J Romanes which .ipiuais in your 
nuiiiber tf .Sejitrmljtr 29 (p 505) contains i.omc piisviges which, 
I venture to ihinl, are Ijatdiy con littnl wilh the ; iirpo c to 
which the cnlunins ( f N/ViuHi£ are devoted. I iindei^tind that 
purpose to he ihe di'CU>-sion of '-cieiitific f icN and ‘cicnlific laws, 
properly so c.dlcd I ^Imuld he I he last to deny ihat ihc^c facts 
and these laws may have, .ind indeed mu^t have, then own ulti- 
mate hearing upon Lhe' logv, whether natural or ic\ca 1 ed. PiiU 
It IS not I he ] ur[vo c of a puicly sc entihc journal to enter upon 
this discusi^ion , it is ( ne whuh cannot be ihcie pur ucd without 
involving cti nil overlies alien to the spirit in which phy-ual 
science ought to I)e studied ai d exjilaiiied 

And if even tempende discu sum upi n the subji ct ought to 
he avoided in a juicly scicnlilic journal, itill more i u;»ht there 
to he a scnipulcus ah tention from di gmatic utterances whuli aie 
hostile to ihecih gical cpmnais, nnd which are uiisuppoitcd by 
even the ‘cmblance of arguu ent 

Tn the passflge^ to which J icftr Mr. Romanc^^ a seits ihat to 
the whole "argument fimn dr-ign” m nature an " eiid liox 
come" — as the result cf Mr. I^arwin's 'Theory of Evolution — 
that the "founlains of Ibis gie-it deep have betn hrol tn up by 
the power of one roan,” aid that "neser m the history of 
thought has a change been cfTccted of a cum parable ii<agmtude 
nnd inq orlancc ” 

As an cxpres'^ion of the c pinion of ^Tr Rom.-nes that the 
Darwinmi lliCLiy ought to [ ut an end to the " arj^uicent from 
design,” ihis assertion may le allowed to pas, I'ut as the 
assertion of a fact I vtiilnrc to say ihat it has no foundation. 
There are many minds, i icln-'ing some of ih e ino^t distin- 
guished in ^cieiicr, wIm 1.0I only fail to ■‘cc any cuiiti adiciion 
between evolution a«d de^gn, but who held that ihc dnctniie of 
evolution and the facts on which it is founded hasc up; lied 
richer ilJustmlions than were eicr Ijefi re nccesMl le uf ihc opeia- 
tions of design in uaturr 

I '•hould be ti ansgres*^ ing my own rule wire I to clrfeiid this 
view in your columns I khall there fre content myself with 
saying that no pusfiible arm nnt 1 f discovery concerning the 
physical causes of natural pliciioinena can alTcct the aigmnent 
that the combination and co oidinalnm of ihe^e causes which 
produce the "apparent ” effects of purpose are really and truly 
what they seem lir be — the ork of Mind and Will, 

Jnverary, Octeber 4 ArCY*-L 

Solar ChemlBtry 

The reFearthes of Mr. I.ockyer, and other", summarised by 
him in recent numbera of Naturl, ha\c to a great cxlcut coin- 
pheated the aapect of this grand pioblein, whicn appeared so 
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simple to StokcB and TKomson m 1852, and to Stewart aikd 
KirdihofT a few jean later 

1 wish to consider briefly, what are lh&>e new and puzzling 
complication') of the ■^olar problem ; and whether we may not 
still preserve our belief m the existence of issint^ally Hiffirmt 
elementary atoms, which la the basis of the beautiful Vortex 
Theory For it seems that to hazard ^however naturally) such 
a step as is involved m assumed dissociation of the (so-called) 
elements, before we make certain that no less serious hypothesis 
will account for the observed fact^, is contrary to the spirit of 
Newton'a ReguLe Phxlasophandu 

The most prominent of these complications seem to be — 

(1) The variations of the relative brightness, width, &c., of 
the linea in the spectrum of a particular su^tonce, m dependence 
on the source and circumstances of its incandescence. 

(a) The so-called "long" and "short" hues. (These, as 
Will be seen, are prohably a case of (1) ) 

(3) . The fact that, in the spectra uf sun-spots, some lines sup- 
posed to be due to a particular clement indicate rapid motion uf 
the glowing gas , while others, supposed due to the same element, 
give no such indication 

(4) , The (at least apparent) coincidence uf lines in the spectra 
of two or more elementary substances. 

To these may be added : — 

(5) , The remarkable peculiaiities of star-spectra , especially 
the paucity, and the breadth, of the lines in the spectra of white 
stars 

As regards (i), let Ui conoder a sounding body with a large 
number of different modes uf vibration, exposed to impacts 
either periodic 01 at least with an average period The relative 
intensitiefl of the vai loiis notes which it can give will obviously 
depend upon the pciiid of the impacts Now thia is precisely 
' the case of a particle (I use the word to avoid misconception) of 
a glowing gas The average number of blows it receive^ will 
depend on (a) the number of pai tides ]ier cubic inch (and also 
upon whether thtrt be another jpu pieient or ttOj a point of very 
great importance) and (b) the tempciatuic, which la directly 
connected with the velocity of the pirticlc'i. 

Change the density, the temperature, the admixture with 
foreign substance , or any two, or .ill, of these , and the average 
period 0/ the bat/enng to which a particle is subjected may be so 
altered as to elicit from it tn any rfqmied ratios of rdative 
intensity the various simple rays it can give out 

It will readily be seen tliat this may account for all of the 
phenomena of classes (i) and (2) above 
(3) may be accounted for in many ways I mcntiou only one, 
4s my object is merely to show that we are not yzt compelled to 
accept dmsociatiDii of so-caJlcd elements even m its mildei.t 
form, Other modes of escape, though luL quite 40 bimple, 
present themselves 

What IS seen in a sun-spot is the integral, as it were, of all 
that is taking place (as rcgaid^i both radiation and ab'^urption) in 
many thousand mile-i of solar ntmuspheie, containing the same 
substance under the most saried conditions That portions in 
which ceitam lines of that subs lance are promment over others 
mny be at rest relatively to the observer along the line of sight , 
while others, in which (from different density, teinpcralure, or 
admixture, as above explained) other lines are specially prominent, 
may have large relative velocUie-i, is certain, Thu would nt 
once account for these singular observations, 

As to (5) we must remember that in a star s]pectrum we have, 
u it were, a triple integral. For we not only integrate through 
the depth of the atmosphere, hut also over the whole surface of 
the star ; spots, hurricanes, and rotation of the whole, included. 
Thu u equivalent to the superposition of innumerable separate 
spectra, no two of which may have any one individual line in 
the same place or of the same breadth, fitc. Feeble lines may, 
in fact, entirely disappear under such treatment. 

(4) If not due to want of dispersive power in the apparatus, 
this may be legitimately attributed to Inevitable impurities. It 
u only in "tall talk'' (or in advertisements) that any human 
preparation, elementary or not. can be spoken of as *^chemisch 
fvtff.'* And we all know how faint a trace of imparity can be 
detected by the help of the spectroscope. 

Even in the last resort, 1 see nothing to hinder the existence 
of exactly equal vibratlon-periods in two perfectly distinct vortex- 
atoms 1 — ^tboi^h their occurrence h extremely improbable 
If we couhTget an absolutely transparent gas , one, therefore, 
which could give no radiation under any circumstances ; the study 
of the behaviour of a given quantity of hydrogen mixed with dir- 


ferent proportions of it m a vessel of given size, and subjected 
always to the same conditions of Incandescence, would ^ve us 
invaluable information. G. H. 

Replacing Flakes on Palaolithic Inplementi 

This wonderful feat was first performed by my friend Mr 
F C. J. Spurrell of Dartford- On first thoughts the thing 
seems utterly impossible, and it Is obvious that no Aake can 
possibly be replaced upon an implement unless one lights on the 
exact spot where the in^trumcut was made, and finds both imple- 
ment and flakes m position. Mr. Spurrell so found hii material 
During the pre-ient summer I have duoovered another and similar 
PaliEolithic floor, far removed from Mr. Spurrell' and where 
implements and flakes are exposed in a stratum perfectly undis- 
1 uroed smee they were gently covered up in Palmolithic times 
with fine sand containing the shells of such freshwater molluscs 
as UdIo, CyreniQ, and Bythmia. For obvious reasons — the 
chief one of which 14 that my work would be totally htopped if 
I mentioned the locality — I will content myself with stating that 
the position is nearly a mile from any river, and the floor is 41 
feet above the level of the nearest stream , above the fioor is a 
thick deposit of fine stratified sand, and above that loam. On 
this Palxohthic floor I have found several implement') and a 
large number of flakes, and on one of the finest implemeuLs, 
an example 6 inches long, 3} inches wide, and weighing lb 
I have been able to replace two flakes, one 2{ inches long, the 
other 2 inches in exact position , the flakes slightly overlap 
each other on the implement, and both have been shuck from 
the edge cif ihe implement at right angles across its face The 
iin;deaienl and fliilvcs were clo.e together, .ind with them I 
founl n hamiuei-^tone of flint with a distinctly battered and 
abraded edge Mr Spurrell replaced many flakes round his 
iinplcruciit, but the implement itself was a spoilt and poor 
example My implement, on the contrary, is an unusually fine 
one, large, heavy, and perfect. Both the implement and flakes 
show a little of the oiigmal grey crust of the flint from which 
the instrument was made, and this peculiar grey colour led me 
to attempt the replacement of the nakcs with the ab)ve-men- 
ti metl successful result. One flake has a slightly uneven edge — 
in some instances considered a proof of UiC — the sec ind flake is 
quite sharp, 1 shall exhibit thi<j implement, with other imple- 
ments flakc', &c , frou the same place, at an eaily meeting of 
the Anthropological [iislilutc WORTHING TON G SMITH 

125, Giosveiior Koa-J, Highbury, N. 

Integrating Anemometer 

Perhaps the following brief descnptiuirof the integrator 
devised by me will suffice to establish its near kinship with Mr. 
WiUon'i (Nature, vol, xxiv. pn 467 and 557) — A roller with 
a ipheii cal edge is made to revolve with a velocity proportiouol 
to that of the wind as recorded on an anemogram. Tnis roller 
pi esses on a plane table earned by two mutually perpendicular 
pairs of rails in planer parallel to tnat of the table. The lowcut 
of the pairs of lads 1^ suppoited by a fiame corned on the 
extremity of a vertical shaft. The point of conlacl uf the roller 
with the table lies in the prolongation of the axis of the shaft. 
The table can rotate with the shaft, but not independently. By 
a simple arrangement the shaft, and consequently the table, are 
caused to take up position') corresponding from moment to 
moment with the direction of the wind record on the anemo- 
gram. A style concentric with the shaft presses lightly against 
a compound sheet of tracing and carbonised paper attached to 
the under side of the table. Arrangements are also made 
for obtaining the sum of the movements of the table toward each 
of the four cardinal points, If the roller be moved with a 
velocity proportional to that of the wind, whether directly by a 
cup-anemometer or by a mechanical translation of the trace as 
given by such an instrument, while the table simultanaoiuly 
assuTDeB onentations corresponding to Che direction of movement 
of the air, the line drawn by the style will be a minutare copy 
of the path of an imaginary particle animated by the movements 
actually belonging to the masses of tlr which successively affect 
the anemometer at the given station dunng the selected period, 
rigomudy in accordance with the principle known as Lambert's. 
But in order that the trace drawn as described should correctly 
represent the actual movements of the air, it is evident that the 
whole mass of the atmosphere must be supposed to move 
"parallel to itself,” «.r, in sneh a manner that the itni^t 
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line joimiig any two particlcb of air Khali always be parallel 
tob lU original direction, an assumption which is manifestly 
incorrect. If 1 nghtly understand the description of Mr 
Wilson's integrator on p. 467, the trace given by it is 
precisely that which has just been shown in the cose of my Oivn 
machine to be based on a fallacious assumption. Bat though 
the trace may be useless the summation of the movements of 
the table above described gives results which ore reprcbentativc 
of physical realities, being 111 fact the quodrantal components of 
the wind-movement at the station during the period dealt with 
by the machine 1 trust that the preccdiug remarko will Euihce 
to justify the statements contained in my last letter. Dr. von 
Oettingen’s remark, referred to in my concluding sentence, 
related, not to his wind-component-integrator, but to the con- 
tinual change of form in what may be called the physual 
Lambert's line, and implied the consciiuent advisability of dis- 
carding Lambert's method of treatment. 

Cjiarlls E Burton 

38, Barclay Road, Walham Green, S.W , October 14 

P.S. — On September 2i last I forwardetl to Prof. Stokes a de- 
scription, with drawings, of two forms of uind-componint in- 
tegrator, suitable either for attachment to .1 cup and vanc- 
anemometer, or for the reduction of existing anemograms of 
the pattern adopted by the Meteorological OfTite , and of simpler 
mechanism than ray earlier machine, or Dr. von Oettingen’s. 


CaUbar Bean as a Preaervallve 

As many find such a difficulty in preserving entomological and 
other natural history specimens it may not be uninteresting to 
your readers to have a brief note on the use of Calabar Kean as 
a preservative About eight years ago, when AqiiilU Smith, 
M.D,, Professor of Materia Medica, Trinity College, Dublin, was 
showing me through the museum that he has rendeied so famous, 
1 was struck liy the perfect manner in which the specimens were 
preserved , the little brown beetle that is generally such a pest in 
similar collections being entirely absent Dr. Smith told me 
that he treated the hpcamens W'Uh tincture of Calabar Bean, and 
very kindly gave me a bottle of ibc tincture 1 uicd the tincture 
freely in my cabinet of Lcpidoptera, and, although the collection 
has Dcen wofully neglected ‘‘ince, it has remained quite free 
from mltCh. Dr Smith tells me that the tincture was prepared 
by Mr. Squire of 277, Oxford Street, London, its strength being 
one part of ihe bean to eight of (rectified 7) spirit 1 might 
mention that Mr. Fetherstonhaugh used some of the tincture 
which I gave him in his cabinet, and was delighted with its 
action. A drop of the tincture is placed on the body of the 
inicct. I found it a good plan to dj this whilst the insect was 
on the drying board, os otherwise, in newly set nisect^^, the 
damping with spirit caused the wing^ to ^spring 

E. MacDowel Cosgrave 


A Correction 

1 FIND that tl'c term "glis'ieUc" is not used precisely in the 
sense which I had snpposcd A reference to Mr. Besant’i 

Notes on Roulettes and Glissettes ” (which I had not before 
me last week) shows that the envelopes of the moving lines, to 
which the theorem in my last letter refer*!, would be properly 
deaenbed as roulettes It is obvious, however, that glisseilcB are 
in general also roulettes George M. M inchin 

Royal Indian Engineenng College, 

BfTect of Green In Painted Windows 

1 NOTICED to day a curious effect in the ea.st windows of Old 
Upton Chmch which may intereBt ortlsti among your readers, 
and of which 1 should be glad to lee any carnation The 
pattern u in small regular pieces In which a strong red is pre 
valent, especially in the nbbon round the edge. Green is 
perhaps the least represented in area. At all events, general^, 
red largely prevaiL over green, Thb Utter U not over brilliant. 
At a distance of ten feet the general effect is red. At that 
distance I see the pattern sharply, and green is not at all obtrii- 
sive. At the length of the church, say fifty feet off, 1 cannot 
dlstlngnish the pattern, and the whole window looks a thin 
watery green haze ; the bright red margin is inappreciable. 

Richmond, October la W, JT Huschbl 


THE AUTUMN MEETING OF THE IRON AND 
STEEL INSTITUTE 

A t the meeting of the above Institution, which has 
just taken place, several papers of scientific and 
ractical interest were read and discussed They may be 
roadly divided into two classes, viz ist, those relating to 
the production of iron and steel, from the ore, and the 
qualities of the material when produced , and 2nd, 
the various applications to which steel has been put in 
recent times The latter class of papers, at the recent 
meeting, dealt principally with the use of steel in the 
manufacture of ordnance, small arms, projectiles, and 
gun-carriages, and the papers, some of whi?h were of great 
interest, will be reserved for consideration in a separate 
notice Amongst the papers dealing with the manufac- 
ture of steel we may notice specially a memoir by Herr 
Paul Kupelweiser of Witkowitz, in Austria, on recent pro- 
gress attained in the use of the basic process at the works 
with which he is connected. This process, which has 
been frequently referred to in NATURE, seems — probably 
on account of the quality of the 01 es met with — to have 
been adopted more frequently in Continental steel works 
than in our own country, for according to Herr Kupel- 
weiser’s summary, no less than thirty works in France, 
Belgium, Germany, Austiia, and Russia, have acquired 
licences under the Thomas patents, the greater number 
of these being already at work , while the rcinainder are 
adapting their old plant, or erecting new works with the 
view to its immediate introduction The weak point of 
the process hitherto has undoubtedly been the want of 
durability in the refractory linings of the converters, and 
on this point the author states that, in spite of numerous 
trials with other materials, the works with which he is ac- 
quainted still use the materials originally proposed by Mr. 
Thomas, viz, either the basic bricks or the shrunk lime 
and tar mixture. At Witkowitz, however, a new material 
has been used containing a comparatively small per- 
centage of silica, and the quality of the bricks manufac- 
tured from this has been found to be materially improved 
Ground brick mixed with 5 lo 10 per cent of lar is also 
used at many works for lining as well as for repairs. 
Basic tuyeres have been tried m many places, but are not 
commonly used ; but the author states that magnesia 
obtained by precipitation from chloride of magnesia by 
milk of lime appears, from experiments made on a small 
scale, to be a promising material for making tuyeres. As 
regards the quality of the steel he makes the following 
remarkable statement ■- "The basic process, as regards 
the quality of its products, is not only completely equal 
to the acid process, but even, in my opinion, superior to 
the latter ” As a specimen of the excellent quality of the 
mild steel manufactured at WitkoiAitz the author exhi- 
bited a locomotive boiler tube made of this material, 
which had been expanded cold by means of a tube 
expander from 9 to 17 millimetre^, on an onginal dia- 
meter of 48 millimetres, equal to an extension of from 20 
to 36 per cent on the penpheiy of the matenal, without 
even splitting at the line of weld 
Another paper of great intercbt to foreign manufac- 
turers was Prof. Tun ncr’s memoir "On the Use of Lignite 
or Brown Coal in the Blast Furnace It is well known 
that the Austro-Hungarian Empire contains immense 
deposits of this fuel It would be difficult to over-esti- 
mate the benefit which would accrue to the iron industry 
of Austria if this abundant and inexpensive fuel could 
be used successfully in the blast-furnace All the experi- 
ments made in this direction till last year were of a more 
or less isolated and unsatisfactory character. In June, 
1880, however, the " Mining and Metallurgical Associa- 
tion of Styna and Carinthia ” anointed a committee to 
investigate the subject afresh. This committee has not 
yet reported, or indeed concluded its labours, but it is 
satisfactory to learn that it is fully acknowledged that 
there is no theoretical difficulty in the way of smelting 
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iron with raw or co'aed brown coal, and that the practical 
difhcultaes have been partly solved ; for learn that at 
Kalan a blast-furnace was for a time worked with a 
mixture of from 25 to 75 per cent of brown coal, and 25 
to 75 per cent of coke. The great difficulty in the 
utilisation of this fuel lies in the fact that, owing to the 
high percentage of contained water, the raw coal is 
liable, when heated, to splinter up into s nail pieces, 
somewhat similarly to anthracite, and the coke formed of 
It is also very small and tender It is, however, satisfactory 
to learn from Prof Tunner that these difflcuities may be 
in a measure obviated by the U'.e of a strong blast, and 
especially constructed furnaces The chief dilHculty 
arises m continuing the oper ition when sponge-iron is 
roduced , but it is suggested that the reduction might 
e completed from this stage in a s nail furn ice, such as 
a Siemens furnace with coked Fuel, 

The results of the furthei labours of the Committee will 
be awaiLcd with great interest. 

Mr G J. Snelns of Workington contributes a paper 
on the Distribution of the Elements in Steel Ingots It 
was till quite lately taken for gi anted that the steel plates, 
&c., produced from ingots weie not only mech.anically, 
but chemically ho nogeneous When the disastrous failure 
of the boiler plates of the Ltvaiia took place, this subject, 
amongst many others, was minutely investigated, and 
samples of different portions of the plates were sub nittcd 
to cheiniCcil analysis, with the staitling result that the 
proportion! of carbon, manganese, phosphorus, and 
sulphur weie found 10 vary greatly At the spring meeting 
of the Institute Mr Stubbs announced, during a discussion, 
that lie had discovered that during the solidification of the 
ingots a redistribution of the elements took place, the car- 
bon, sulphur, and phosphorus going to that part which le- 
jmained fluid the longest Mr Snclui has now by experi- 
ment conrirmcd this statement so fai as Urge ingots arc 
concerned This fact is bi ought out most cUarly in the 
following table, which gives the analysis of carbon, 
fiulpliui, and phosphorus, of six samples taken from a 
slice 21 inches below the top of an ingot, measuring 
7 feet X 19'' X 19", and a similar number from a slice 
4 inches above the bottom , the number in each case 
being taken fro n the outside, number 6 from the centre, 
and there naming numbers from intermediate positions — 




Top 

1 

No 


‘ UoUon 


no 

C caib 

Sulphur 

rhoipii 1 


C cirb 

Sulphur 

Phosph 

I, 

44 

■032 

044 

I 

44 

048 

'060 

2 

54 

04S 

063 j 

2 

42 

‘056 

062 

i3 

57 

oSo 

086 1 

3 

41 

048 

054 

4 - 

61 

096 

«J 97 

! 4 

40 

048 

*054 

5 

68 . 

120 

'111 

5 

38 

04S 

058^ 

6 

77 ■ 

187 

142 

1 6 

37 

■044 

052 


In eximming smillcr ingots, hn we ^'er, Mr Snclui found 
that the metal was practically homogeneous, and conse- 
quently the want of unirormity m the Livadtas boiler 
plates cannot be accounted for in this way, seeing that 
they were produced from relatively small ingots 

Mr £ Iward Richards gave an account of a sene? of 
experiments on the strength of samples of mild steel 
The specimens were tested both for ordinary tensile 
strength, and also for the tensile strength after the 
sarnplc? had been submitted to long-continued tensile and 
compressive strains approaching the elastic limit to tor- 
sional strains, and to long-continued strains below the 
clastic limit He also made experiments on the strength 
of simples of plates which had been perforated 
The results are of great interest, and will well repay 
careful study, though they are too voluminous to be re- 
printed here We may however notice that in one sense 
these experiments go to support the much-combated 
opinion held by Dr Siemens, that any mechanical treat- 
ment to which mild steel is subjected, has invariably the 
effect of increase of strength 


THE ^'QUARTERLY REVIEW^' ON 
EARTHQUAKES 

T he pages of the Quarterly Rtview constitute perhaps 
the very last place in which one would look for a 
new theory on an important scicntilic question, and the 
perusal of an article in the July number of that journal 
on Earthquakes tlicir Cause and Origin,'* has left us 
in grave doubt as to whether the author of it is writing 
seriously or is perpetrating a gigantic practical joke 
The article professc! to be a review of the well-known 
and valuable works of Schmidt, Heim, and Mallet on 
Earthquakes , but added to this list of books for review 
we hive *' Scepticism in Geology, and the Reasons for it, 
by Verifier” > When we find that a considerable portion 
of the article is occupied with passages quoted from this 
last-mentioned book, in .vhich the most absurd miscon- 
ceptions and misconstructions of the writings of Lyell, 
U.irwin, Huxley, and others are embodied, we can 
scarcely forbear from leaving the task of framing an 
hypotheiis concerning earthquakes, in order to indulge 
in conjectures as to the relations which may possibly 
exist between *' Verifier” and the author of the article in 
question 

Ignoring the whole body of facts which have been 
accumulated by seismologists concerning the amplitude, 
direction, .and velocity of earthquake waves, the author 
denies that the earthquake movements arc waves at all , 
and in his reasoning (if such it can be called) he hope- 
lessly confu<)es the vibration with the shock which has 
produced it DismiS'sing with contempt the views of 
others on the subject, he proceeds to offer his own con- 
jecture as to the cause of earthquakes It is no other 
than our oil friend elect! icity, written with capital letteis 
Some wcU-knovin examples of clpctrical discharges taking 
place from poitions of the earth's surface arc adduced, 
and It IS then naively assumed that such discharges of 
terrestrial electricity would pioduce the eflTect of an 
earthquake The unJulatory movements are supposed to 
be the result of a struggle of the electricity to break 
throu^jh cushions composed of soft, non-conducLing 
materials, and the cracks and chasms opened in the soil 
to the power of the *'clectiic jet" to up asunder the 
surface 

The facts on which this extraordinaiy theory (or “con- 
jecture," ns the author very properly terms it) appears to 
be based are of two kinds In the first place it is noticed 
that peculiar atmospheric and electrical disturbances have 
occurred at the same tiiiie as earthquakes In the second 
place Dr Schmidt is quoted to prove that the earthquake 
shocks which he had studied in Greece had very com- 
monly a course from north-east to south-west The 
author adds to this the fact that an earthqu ikc-wave 
occurring in the United States in the year 1870 took the 
same direction. He then asks triumph intly, “Is not this 
the line of path habitually followed by electric currents?" 

Excited beyond all bounds by thia supposed discovery 
of the true cause of earthquakes, our author then proceeds 
to make a number of suggc tions which arc certainly 
rather sensational than practical To the Society of 
Telegraphic Engineers he appeals to invent a conductor 
which shall ward off the electric currents and divert 
earthquake-) from their habitual haunts Medical men 
are requested to examine the bodies of people killed 
during earthquakes in order to discover “lightning- 
scars" And lastly, Sir William Thomson and other 
eminent electricians aie asked to “ direct their attention 
to that storehouse of unlimited energy already filled 
within the bosom of the eaith," and to utilise it for useful 
purposes. 

This curious article may at least serve one useful 
urpose. Its author is evidently a man of some geaeral 
nowledge and considerable culture, and the absurd 
errors into which he has fallen are manifestly the resuli 
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of his never having received any proper training m the 
rudiments of science. If the appearance of this article 
serve to call the attention of the managers of our public 
schools, and ethers interested m education, to the painful 
consequences which may result from the want of a pre- 
liminary grounding in the facts of science and the principles 
of scientific reasoning — then we think it will not have 
been written in vain 


THE STORM OF FRIDAY, OCTOBhR 14 

great storm, which appeared so suddenly, sped 
Its course over North-Western Europe ^0 rapidly, 
and involved so wide a region in its destructive violence, 
will be long reincmburcd for the well-nigh unparalleled 
loss of human life which it has occasioned among uur 
fishing population between the Forth and the Tweed 
For some days previously atmospheiic piessiire had been 
low to the noith of the llntish Isles and high to the 
south, the difference from noith-wcst to Land's End 
being about an inch, thus giving steep gradients, and 
resulting strong w'est and north west winds, and stormy 
seas along the W'est coast ; and as the area of low press- 
ure moved very slowly eashvards the weather conditions 
continued W'lth some pcisistence sub:>tantially the same 
At length on Thursday morning the daily weather cliaits 
showed that a change had just begun in the extreme 
south-west of Ireland, at Valcntia, where, and where 
only, with a baiometei beginning to fall, the wind had 
changed to a southerly direction, but everywhere else ni 
the lintish Islands ii remained north westerly , whilst at 
the same time the area of high pressure to the south was 
advancing fiom France to vSpain, indicating tliat the path 
of the coming storm would take a more southerly course 
By 2 pm the area of a falling barometer had spread 
eastwards, ani the wind changed to south-west as lai as 
Holyhead, ami by 6 p m observatioii'i showed the con- 
tinued lapid easterly advance of the storm, the wand being 
now southerly 01 south-westerly at all the telegraphic 
stations except N.iun, where it was wcat-north-west, 
showing that Nairn was still within the influence of 
the slow-moving depicssion to the north 

High winds and veiy heavy rains occurred dining the 
night over the northern half of Great Britain, and on 
Friday morning the weather charts showed that North- 
Western Europe was involved in a storm of great 
intensity, the centre of which had now advanced as far as 
Midlothian- Gradients were steep all round the lo^ 
centre of pressure, and consequently gales and stoims of 
wind prevaded in all parts and in all directions over the 
British Islands, being west over France and the south of 
England, south-west and south over the north of Eng- 
land and the North Sea, north-east in the northern half 
of Scotland, and noith-west in Ireland. From the baro- 
metric readings published m the 7 'tfft^s it is seen that the 
lowest reading occurred in London about Sam, and, in 
accordance with the isoba'-s on the Weather Chart, the 
lowest reading occuired in Edinburgh at the same houi. 
In London, which was some distance from the centre of 
the storm, the lowest barometer was only 29 086 inches, 
but in Edinbuigh, over which the centre passed, pressure 
fell to 28 425 inches, which was an inch lower than it was 
twelve hours before. After 8am a rapid lecovcry of 
pressure set in ; the most rapid rise of the barometer m 
London was o 214 mch in the two hours from 4 to 6 p m., 
and 0*163 inch in the two hours immediately following 
In Edinburgh the increase -preceded at a much more 
rapid rate, beginning with o'oiS inch, from 8 to 9 a,m,, and 
increasing gradually to o'i66 inch from noon to l p^m , 
and 0*150 inch fiom i to 2 p.m , after which ic rose less 
rapidly^ and continued to do so at a steady, though greatly 
diminished, rate for two days till Sunday at 10*30 a m , 
when the barometer stood at 3^*370 inches, having thus 


risen nearly two inches in little more than forty-eight 
houis. 

On Saturday morning the centre of the storm had 
advanced fully 600 miles to eastward, being at the high 
daily average of 2$ miles an hour, and was now near the 
south-west angle of Lake Wener in Sweden. Here the 
lowest barometer was about 28 600 inches, whilst at the 
same time to weatwaid at Valeniia pressure had risen 
to 30 230 inches, thus giving foi the southern shores of 
the North Sea steep gradients for north-west winds, 
which, with the high seas they raised, proved very de- 
stiuctivc to those coasts 

The anticyclone indicated by the high barometer fol- 
lowing m the wake of the storm was accompanied with 
temperatures unusually low for the season during the 
night of Saturday -Sunday, when temperature fell to 
27“'o at Parsonstown and Nottingham, 29“ o at Ard- 
robsan , and 32" o at Leith, Shieldb, Cambridge, Oxford, 
and Miillaghmorc Snowfalls of some depth occurred in 
many dl^t^lct5, doiiig no litilc damage tu green ciops, and 
in later districts to gram riops still standing m the fields, 

I he lamentable dcstiuctiun to fishing-vessels off the 
coast of Berwickshire was doubtlesi to no inconsiderable 
extent due to the deceptive character of the weather on 
Friday morning in cases where the barometer either is 
not consulted, or such a fall as an inch during the twelve 
hours immediately preceding, is discredited as a precau- 
tionary warning In Midlothian, shortly after eight 
o'rlot'k, the clou Is broke up and the sun shone in a sky 
rapidly clearing of clouds, boon, howevci, a charge 
commenced, and within an hour, behind a low bank of 
darkish looking clouds in the northern horizon, a long 
hank of ashy, Icaden-huLd, ominous clouds began to 
appear, and rose higher in llu sky Jn .1 brief space of 
lime the whole of the sky v\as overcast, and a darkness 
quickly followed so great as to lender gas necessary in 
reading the morning newspaper It was remarked at the 
time that the darkness lasted tliice or four Limes longer 
than IS usually the case with the darkness which is ob- 
seived immediately to be followed by .1 loniplete change 
of Wind Wlicn it passed awry, the wind had changed 
from soulh-\^cst to noith-iioi th-cast and the temperature 
l.illeii, and Lhcreafter the wind gradually rose to a gale. 
On the other hand, olf the Benvickshirc coast the dark- 
ness was denser and mote threatening, and almost 
simulUncously with its approach a hurricane broke out 
with a devouring energy which bore everything before 
It, and, explosively as it were, instantly rose to a height 
which, judging from actual facts related bv the fishermen 
who escaped and the spectators on the shore, can per- 
haps only hz paralleled in this country in recent years by 
the Edinburgh hurricane of January 24, 1868 On land 
tn my lives were lost in London and elscwheie, and in 
all parts of the country chimney-stacks, roofs, and walls 
weic blown down, telegraph lines were wrecked, and tens 
of thousands of the finest trees were snapped asunder 
and levelled with the ground When there has been time 
to collect the records of this storm, it will be found to 
have been one of the most destructive to life and pro- 
perty in these islands in the memory of the present 
generation 


THE INTERNATIONAL EXHIBITION AND 
CONGRESS OF ELEC 7 RICJTY A T PARIS ^ 
IV 

we believe our readers will be interested in a fuller 
description of the arrangements for the telephonic 
hearing of the Opera than wc have yet given, we extract 
the following from Nos 50 and 51 of the new and populiir 
French cleclrical journal, Ln I umi^rt Alectnque, edited 
by Count Du Moncel. It is from the pen of the Count 

' Coniioued from p 564 
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himaeir, and 19, we believe, the best account yet published. 
Our own additions are in square brackets. 

One of the greatest successes of the Exhibition of 
Electricity is certainly the arrangement for the telephonic 
hearing of theatrical performances which has been or- 
ganised by the Socidtd G^n<$rale des Tdldphones By 
means of an electrical connection which has been esta- 
blished between tbe Opera, the Thditre Fran9ai9, and 
the Exhibition Palace, it has become possible to hear in 
the most complete manner the pieces played on our two 
principal dramatic stages. The singing of the Opera 
especially has a fairy-like eflect, and all who have been so 
fortunate as to penetrate into the sanctuaries reserved for 
these hearings go away astonished and enchanted as if 
they had come from a dream of the Thousand and One 
Nights. The effect is in fact captivating ; for the singing 
of the Opera is positively better heard in this way than in 
the Opera House itself; the words are more distinct, and 
the delicate turns of sound are belter rendered, in conse- 
quence doubtless of the fact that the telephonic trans- 
mitters, being interposed between the actors and the 
orchestra, the instrumental music is to some extent sacri- 
ficed to the singing. It would scarcely be an exaggeration 



to say that we hear too well, for the words of the prompter 
are heard with a distinctness which is somewhat distract- 
ing. In short the success is complete, and the Socidtd 
des Tdldphones, as well as M. Ader, who has superintended 
the arrangements, have a large claim on public gratitude 
The theatrical performances are to be heard not only 
in the four rooms allotted to the public, but also in a little 
boudoir off the so-called Salon de Flmpdratnce, which is 
at some distance from the others Here there are no 
external noises to distract, and it is possible to enjoy the 
charming melodies at one's ease 
The four public rooms, one of which is represented in 
Fig. 3, are covered on all sides with drapery to deaden 
external sounds, and the telephones are hung in pairs 
from wooden panels, of which there are twenty in each 
room. Chandeliers supporting lamps of Swan, Maxim, 
and Lane-Fox light each of these rooms, and the entrance 
to each is through a kind of pen which holds twenty 
persons in single hie. The auditor has only to put the 
two telephones to his ears to hear the theatrical per- 
formance. On the table in the centre of the room there 
Is a telephone for the use of the officiali. 


The connecting wires pass across the northern portion 
of the galleries of the Exhibition, and thence tnrough 
sewer pipes to the Opera House and Thif&tre Fran^ais, 
where they abut on the stage of each of these theatres, 
and terminate in transmitters, which are in fact micro- 
phones with multiple contacts Those which are em- 
ployed are of the Ader system, and are the same as those 
which are used for the Telephonic Exchange of Pans, 
but with one slight modification to meet the exigencies of 
this special purpose. As is well known, the acting por- 
tion in these transmitters consists of a sort of gndiron 
composed of two fixed paraUel bars of carbon loosely 
connected by means of six smaller cross-bars of the same 
material, whose ends are supported by resting in holes in 
the sides of the large bars, and are free to rattle about in 
them. This frame of carbons is attached in a horizontal 
position to the under side of a thin board of pine, which 
IS the vibrating plate [Sometimes the gridiron is doubled, 
50 as to consist of three fixed bars, the middle one being 
connected to each of the others by five small bars (ten 
small bars in all) The terminals of the battery are m 
both cases connected with the two outside bars, and the 
current divides itself between the five small bars as it 
passes from each large bar to the next, An ordinary 



Fig a ^Conncctioni betwecD Open mud heftrwg-raMii. 

Bve-barred gate, without the sloping tie, gives a good 
idea of the general form. It is one of the many forms 
which have been given to Crossley's microphonic trans^ 
mittcr, and is believed to be about on a par with many 
other forms.] 

On account of the multiplicity and variety of sounds 
which it 15 capable of transmitting, it has been fixed on 
a leaden socket standing on four india-rubber feet, to 
deaden the effect of the vibrations of the floor of the 
stage. The necessity for such an arrangement is obvious 
in a theatre where the floor is continually being shaken 
by dancing. 

At the Opel a House there are ten transmitters of this 
kind disposed on both sides of the prompter's box along 
the edge of the stage. The arrangements suitable for 
any theatre vary according to the position and magnitude 
of its stage , and M. Ader informs us that he intends to 
double the number of transmitters at the Opera Houm, 
so as to render the sounds still more intense. 

The receivers in the telephonic rooms of the Exhibition 
are the tiliphonfi d surexcitaHon of M. Ader, which we 
have described more than once in this journal, and the 
arrangement of the batteries which work these multiple 
systems posicisei no special feature. The batteries are 
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placed wherever there is room for them, ^nerally under- 
neath the stage , but as they would become too highly 
polansed if left m circuit during a whole representation, it 
IS necessary to renew them every quarter of an hour, and 
for that purpoie a commutator has been provided which 
allows the change to be made in a moment, This comu- 
tator consists of a board furnished with as many spring- 
plates as there are transmitters, and serves to keep up the 
connection between the transmitters and the batteries 
The greatest difficulty that has been met with has been 
how to render the transmitter more sensitive to the voices 
of smgers than 10 ihe loud sounds emitted from the 
instruments of the orchestra, which would otherwise pre- 


dominate. M. Ader has had Co make a number of 
acoustic studies and trials on this pome, which we cannot 
explain without going too much into detail, and has com- 
pletely vanquished the diffimlty ; we will, however, 
explain the means which M. Ader has employed to- 
enable the auditor to follow to some extent the movements 
of the actors on the stage 

Everybody knows the stereoscope, which enables a 
person, by means of the superposed visual impressions of 
the two eyes, to see Che stercosLopic images with Chcir 
natural relief M Ader applies the same principle to the 
perception of sounds. 

Suppose two microphonic transmiUers, placed on the 



Fig 2 —Oils of iho heariDg-rooina m the Exhibition 

Stage at T and T' (Fig. 1). Let one of them be connected walks irom our left ta our right The same principle wiU 
by wires with the receiver R, and the other with the apply to a number of actors crossing one another on the 
receiver A', these receivers being applied to the two cars stage. Fig 2 explains how this idea has been carried out 
of the auditor, and suppose an actor to stand first at A at the Opera House 

and then at A'. In the former position^ as he is nearer to We have already stated that there are five transmitters 
the transmitter t than to t ', nis singing wiU be heard on each side of the prompter’s box [marked souffleur in 
loudest with the left ear ; but when he is at k * he is nearer ^be figure] along the edge of the stage. Each of these 
to than to T, and the right ehr Will receive the strongest transmitters has its own separate circuit, and conse- 
impression. Thus as he goes from a to a' the definite quently its own separate underground cable. On arriving 
sensation which the auditor will receive wiU be that of a at the hearing room, the cables terminate each in eight 
diminution of loudness in the left and an increase of receivers, but always in such a manner that to each 
loudness in the right ear, which is the same as the sensa- auditor the efTcers are very different for hii two ears, 
tion^hich we experience when a parson who is speaking 1 Fig. 2 show's the course of the circuits for two trans- 
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mitterSj and ihc circuits for the others are arranged on 
the same plan. A little study of this hgure is enough to 
show that in each pair of telephones in the receiving 
room the left one corresponds to the transmitters on the 
left side of the stage, and the right one to the tiansmitters 
on the right side. All the left-hand telephones are in one 
circuiti and all the ngbt-hand ones m the other Ihis 
arrangement, which is clearly shown in the figure, is very 
iDgeniouSi and tliough a simpler arrangement with a 
smaller number of circuits could have been employed, 
the additional expense involved in having so many cir- 
cuits was not allowed to stand in the way, as it was 

necessary in order to make forty-two pairs of telephones 
work properly ; and even this number is not sufficient to 
satisfy the public curiosity. 

These brilliant experiments show that there was no 
exaggeration in the statements which were published 
soon after the invention of the telephone, to the effect 
that concerts and sermons had been heard at great 
distances It cannot now be said that we were too 

credulous when we announced in 1873 that the opera 



FlCa 4 — AdWo lelephoBa ^ ^uri.M^iiai^pt9k 


"DoaPte^uale " had been very well hoaod nr Che telephone 
at Bdlinzona, and that none of the fine turns oif dirs 
churning music had been lost. We believe indeed that 
the mules then obtained were far infenoc tO' those whicii 
me have now the opportunity of enjoying; and still more 
muvellqui results In telephony have, we are informed, 
Ixen quite recently obiained 

Fig 3 represents one of the hearing rooms, namely, 
that which 15 lighted with Lane-Fox lamps, A mahogany 
wainscotting is esmed round the walls at about the 
height of the ear, and on it are fixed twenty small wooden 
panels furnished with hooks to hang the telephones on 
The telephones arc connected with the underground con- 
ductors by means of flexible wire cords which come out 
of the wainscotting, so that nothing is easier than for the 
auditors to put the telephones to their ears. As the 
telephones are connected, eight in each senes, with one 
and the same pair of micropnonic transmitter*, and the 
different pain of transmitters occupy different positions 
on the stage, the effects are not the same for all the tele- 
phones. Those which are in connection with transmitters 
at the extreme right or left are more affected by the sounds 


of the loud instruments in the orchestra than those which 
areconnccLcd with the transmitters nearest the prompter; 
but these latter, on the other hand, arc more affected by 
the prompter s voice. 

To make the effects as equal as possible, M. Ader has 
so arranged the connections that the two transmitters 
which foim one pair arc in precisely opposite conditions ; 
for instance, the transmitter at the extreme left is paired 
with the first to the right hand of the prompter, the 
second from the extreme left with the second to the right 
of the prompter, and so on. The bc^t effect is obtained 
from the pair winch occupy the middle places m the two 
sets These differences give an obvious explanation of 
the different accounts given by different persons of the 
predominating sounds which they have heard, and explain 
why many of them, having heard in different parts of the 
same room, have not received the same impressions 
Naturally enough they attribute the difference to the 
quality of the telephones, but though it is possible that 
some of these may be belter than others, it is to the 
positions of the transmitters on the stage that the differ- 
ences are chiefly attributable. 

[Ihe receiving instrument, which, as above stated, is 
ihc telephone d surexatation of M Ader (pronounced like 
the Lnglish name Adair), is very similar to the Gower- 
Dell reieiver, having like it a steel horseshoe magnet, 
which forms nearly a complete ring, and which, being 
coated with nickel, serves as the handle Round the two 
soft iron pole-pieccs of this magnet coils of very fine wire 
arc wound, which arc in circuit with the line wires, so 
that the currents from the transmitter at tbe sending- 
station pass through them A thin circular plate of iron, 
fastened by its edges, is fixed at a very small distance 
from the pole-pieces, and serves as the vibrating dia- 
hragm The peculiarity of the Ader telephone is that a 
at ling of soft iron is fixed at a little distance behind 
this vibrating plate , that is to say, on tbe side remote 
from the magnet, its office being to concentrate and 
intensify the force of the magnet upon the diaphragm. 
This IS what 15 meant by surextilalton The plate, in 
fact, IS moie strongly attracted by the magnet than it 
would be if this ring were absent In Fig. 4 (which con- 
sists of three sections and one elevation of this telephone) 
X is the steel magnet, B B are the coils, M M is the vibmt- 
ing diaphragm, X X the flat ring for intensifying the 
force of the magnet upon the diaphragm, O the resonance 
chambec, and E the tnimpet- shaped opening which is 
applied to the ear ] 

Thc-floilDwing account of Ryssfllbeighe's meteorograph 
was acsidentally omitted from a previous article — 

One of the neatest specimenB of clectncal mcchanian 
i» the meteorograph ot M Vai Ryaselborghe, exhibited 
by the Royai Observatory of Brunei It gives its 
raconis not only at the place of observation, but at one 
or more distant stations, and is now giving every night at 
Pans a record of the indications erf the matruments at 
Brussels. Once every ten mmuies it comes into action 
and registers one after ihe other the six following ele- 
ments (i) temperature , (2) humidity ; (3) water in rain- 
gauge - (4) direction of wind , (5) barometer ; (6) velocity 
of wind. It also makes a mark about every half second 
due to the action of clockwork at the sending-station. 

The registration is made by a diamond point on a thin 
plate of zinc which is bent round the surface of a revolving 
cylinder, and which is covered with lamp-black to make 
the marks more visible. This plate serves afterwards for 
printing anjr number of copies. There may be several 
of the^e cylinders at as many different stations, all reoeiv- 
mg simultaneously the indications furnished by any one 
station. Tbe mode of action is as follows ; — 

Let us take for example the case of one of the thermo^ 
meters. The thermometer- tube is vertical and open at 
the top. A long metallic probe smaller than the tube of 
the thermometer descends once in ten minutes with a 
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slow motion produced by clockwork. Ihe probe, bv 
touching the mercury, completes a circuit, through which 
a current is instantly transmitled from a local battery 
The line-wire is included in this circuit, and a corre- 
sponding movement is produced in the diamond point of 
the receiving instrument. A local electro-magnet is also 
made by this current, and the arrangements are such that 
the current is thus diverted from the mercury at the 
instant after the probe has touched it, and there is con- 
sequently no spark when the probe leaves the mercury 
The instantaneous cunent which thus passes is always 
fiom the probe to the mercury ; in other woros 
the mercury is the negative and the probe the posi- 
tive termini. If any moisture be present its oxygen 
goes to the probe (which is of platinum) and the 
hydiogen to the mercury, which thus, instead of oxidising, 
is kept always bright Evidently the higher the mercury 
stands in the tube, the sooner will the contact be made, 
and thus the scale of equal parts before-mentioned gives 
the height of the mercury 

The diamond point makes a succession of short marks 
which (in virtue of a mechanical interruption) form a 
regular senes up to the moment when the piobe touches 
the mercury, after which they cease for several seconds. 
The cylinder revolves once in ten minutes, and the dia- 
mond point hah at the same lime a slow longitudinal 
motion (being mounted on a screw axle), so that the 
successive indications of the same thermometer form a 
nearly continuous curve (traced by points). 

Thus by one line wire and one diamond point the 
curves for all the six instruments are drawn at a station 
which may be 200 or 300 miles distant The value of 
such an instiument foi fuinishing the director of a central 
station with accurate data on which to base his weather- 
predictions speaks for itself, and as regards expense, 
all the expenses of photography and of- reducing and 
engraving photographic traces are saved It has been 
worked in Dclgiuin over a wire of the length of 750 
miles 

{Tq be Continued) 


NOTES 

The Roy.iJ In&titulion SesHon will commence with a cour'^c 
of SIX lectuics on silroncmy, adapttd to a juvenile audience, by 
Prof R S Pall, F.R S., Astronomer- Royal in Ii eland. Dr 
Wi Huggins will give a discour c on Comets at the (irjit Friday 
evening meeting, January 20, 1882. 

The International Coinmi‘,sion for tbc next transit of Venn% 
established in Fans under the presidency of M, Dumaa, has 
accomplished its work and published a senes of instructions, 
which will appear in the next number of the Comptes rendus of 
the Academy of Sciences, and be sent to all a'^tronomers and 
ob5ervalorie*>, A complete scheme for internal lonal co-operation 
has been adopted. 

As No. 12 of the Bibliographical ContnbuUous, edited by 
Mr. Ju&tin Winsor of the Harvard UnivcrsUy Library, we have 
a List of tile Fubli cations of Harvard Umverbity and its OIH 
cers, 1870-80. It containoj for example, the publications of 
the Astronomical Observatory, the Duhscy Institution, the 
Museum of Comparative Zoology, &c , followed by an alpha^ 
beticol lul of the officers (professor", &c ) of the University 
with their publication*^ and including such names os tho^e 
of Agasoiz, father and son, J, A Allen, the ornithologist, 
J. P. Cooke, professor of chemistiv, Asa Gray, II, A. Hagen, 
profesior of entomology, £, C. Pickenng, profraior of astro- 
nomy, the late Benjamin Peirce, S. H, Scudder, N, S, ShaJer, 
J. Trowbndge, professor of physica, and otherr, 

The experiment! made at I he Foni Open in electric lighting 
have been Rucceisrul for ifgnlatora. Not len than thbty-iuc 
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Brush lamps illuminated the celebrated monumental staircase, 
with Werdennann in the circular gallery, and Jai»par in the buffet. 
Sixty-four JablockhofT lights were disposed on the ceiling round 
the chai delier with success in spite of the numcioua cliongea of 
colour. The incandescent light exhibitor^ — Swan, Maxim, and 
Ellison — Mere not ready to act their pari, and the oppurlunity 
was lost for them , a second Mill be given to-day 

A RUMOUR has been spread by the Journal Oj^rut ihut the 
Rllectritnl Exhibition m-iII be closed on the 1st of November The 
hnpcndiTig rc-ignation of M Coch^ry is stated to be at the 
bottom of this seini-ofTicial attempt But it is certain no 
alteration v'lll be made in the onginal date of closing, except 
to extend the time granted up to December i. 

The death is announced, at the age of eighty-four years, of 
M. Dubrunfaut, a well known I'rcnch industrial chemist. 

It is stated that M Herv^-Mongon, dircotor of the Paris 
Con*~ervatQire des Arts ct Mctiei*?, has decided to resign his post 
m order to devote him* elf more entirely to polilic*-, he having 
been elccled recently as tlepulif for the department of LaManche. 
Probably he will be •■ucceeded by Col I aui^sedat of the Poly- 
technic School 

Prof, IIaeckIlT, has .irnvcd at Vienna on his way to 
I Ceylon 

In connection with the Museum and LibriUy, Queen's Rond, 
Bristol, the folL wing syllabus of a cour*^e of nine lecturea, on 
literary and hcicnlific subjects, to be delivered during the winter, 
1881-82, has been L<^Bued — October 3 1, 1 88 1, Llemenis R. 
Markham, C B , l',U S , Sec H.O S., the Basque Province! of 
Spam, November 14, Prof, W. J. Sola.**, MA, h.RS.E., 
F.G S , the Natural l^islory of VolLauoea , Noveml er 28, Prof. 
S P Ihompson, B.A , D Sc., F.R A S , Electric Storage and 
Lighting , December 12, Prof. William Ramsay, Fh.D., 
F C S , ImproxemenLs in Iron and Steel Manufaclure ; January 
23, 1882, Prof Bentley, F L S , Fpiphylic and rara'-it'c Plants, 
with some observations on the Life of olhci Plants, Felmiary 
6 , Veil. Archdeacon Norris, B.D , Canon of Brcstol, Rcdchffie 
Church ' ils Architecture and Hisloiy ; February 20, J. E H. 
Gordon, B A , the Leyden Jar; March 6, W Saville Kent, 
Infusoria ; March 20, Rev. A. H Sayce, M A , the Land of 
the Phocniciaus 

Lieut Friedrich Will will shortly undertake a thorough 
zoological-cntomologjcal inveiitigDliun of the pfovincei of Bahia, 
Pernambuco, and Pi.iuhy , he iH ^ent by the Entomological 
.Society of St ell 111, tbc prcMdcnt of which is Dr, C. A Dohra. 

We have received parts 1 and 2 of the first volume of the 
Traw actions of the Seismological Secicly of Japan, cciniaming 
an address on Seismic Science by Prof. Milne, together with 
papers by Messrs Ewing, Wagner, and Gray, on various seismo- 
metric and seismo graphic inatnimcnt*', and by Mr Mendenhall 
on a determination of tlic Acceleration of Gravity at Tokio, 
Ihe Society is to be congratulated on the numerous piwjN of 
activity w'hich it bos already •■how n, and on ihe very valuable 
scientific woik it is doing m this r.iiher neglected branch of 
study. 

A USEFUL paper by Mr. W. J Ilamson, Science Demon- 
strator for the Birmingham School Dnarrl, on the Teaching of 
Science in Public Elcmcntaty School^ has been issued by him 
in a separate form Ho resum e^ all ihc reasons for science^ 
teaching m '^churls in a clear and forcible manner, and grvn 
some hiQta that might he of service to science teacher^. la 
Birmingham, w# believe, they are now endeavouring to ohtam 
money for science scholarships, by which boys nf merit wilt pose 
from the Board Schoolb to the great Foundation School ihere 
(Kmg Edward's Grammar School), then to tha Mason College 
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and perhaps subsequently to some unlveruty. There are now 
flooo children and aoo pupil teachen under science instruction in 
BlnzunshaiD, and the results so far have been most encouraging, 

BIajor-Gbm BILAL Maitland, writing to the Times in connec- 
tion with the Bordeaux Phylloxera Congress, makes a suggestion 
which appears quite worthy of attention. He believes that all 
the remedies hitherto applied or proposed are open to the re- 
proach to which all cmpbic treatment of disease ii obnoxious — 
vis. the attacking of a symptom instead of the essential root of 
the disease, and thus betraying a want of right apprehension of 
Its true origin. "This, in my humble view,” General Maitland 
says, *'ii to be attnbuted to exhaustion of the vitabty of the 
plant, induced by unduly and unnaturally overtasking its pro- 
ductive powers. In this respect the phylloxera of the French 
vineyards bears a close analogy to the red spider of the Indian 
tea garden, to the leaf-worm of the Indian, American, and other 
cotton belds, and, in short, to parasitic growth wherever proving 
fatally destructive thronghout the vegetable kingdom The 
mode in which this law of nature, as it may be termed, operates 
may be understood by reference to the physiological paradox, 
*Life dies, death lives.' Wherever the vitality of a plant is 
abnormally diminished by over- pluck mg, over pruning, and un- 
ceasing mexorable demands to produce more, more, when nature 
demands rest and repose to reermt exhaustion, the sap, the 
plant's bfe-blood, becomes poor, sluggish, and enfeebled 
Parasitic life ib then evolved, and preys upon the bttlc re- 
maining life that injndicioiu culture has left the plant. If the 
above view in regard to the origin of phylloxera be accepted as 
an approximation to the truth, the remedy would seem to be 
lelf-mdicated — repose. Give the vineyards rest ” 

An extraordinary report of four large expeditious fur Africa 
being organised m Brussels, was lately given in the Fall Malt 
GaMette, and has this week been reproduced by the Daily News 
There is, however, absolutely no foundation for the statement 

The Colomes and India stales that the unusual spectacle of 
snow was seen on Table Mountain on August i6 Such an 
occurreuce has been recorded only once bincc 1813, viz. m 1878 

The first list of the honorary council of the Internalion.il 
Electric Exhibition which is to be held at the Crystal Palace, 
compnses the following names of well-known men of science : — 
Mr James Abemethy, President Institute Civil Engineers ; Prof 
W. G. Adams, F,R,S., Sir James Anderson, Prof Ayrton, 
F.R.S., Sir Henry Cole, K.C.B , Mr. W'llham Crookes, F.R.S,, 
CapL Douglas Gallon, C.D,, F.K S., Dr. Gladstone, F K S , 
Col, Gouraud, Sir John Hawkshaw, C.E., F R.S , Dr. 
J. Hopkinson, F.R.S., Prof llecming Jenkin, F R S , Sir 
£. J, Reed, C B , M P , Mr. B SamueUon, M P , Dr. C 
W. Siemens, F.R.S , Mr. W. Spottiswoode, President Royal 
Society. The following gentlemen will be the chief oilicers 
for the Exhibition. Manager, Major S. Flood Page, secretary, 
Mr W. Gardiner ; superintendent, Mr P. L. Simmonds , assis- 
tant CDginier for Exhibition, Mr. R, Applegarth, C.E. ; clerk 
of works, Mr. W. Carr. 

The Pragranune of the Technological Examinations of the City 
and Guilds InitiLute for iS8i-a contains several new subjects 
and arrangementi— improvement! on previous programmes. 
The examination papers set for 18B1 are interesting 

Wb loUce in the Russian journal. Old and New Russia^ an 
interesting paper on M. Tyaghm’i wintering at Novaya Zemlja, 
on hunting m that land, together with a good sketch of the bird 
life In the neighbourhood of the wintering place. 

Dl Gobi, who has investigated during many years the flora 
of the White Sea, has published his researcha in a separate 
work in Rulan. 

Wb notice in e peper published in the Annah of the Spanish 
Society of Natural Hbtoiy (voL x. 1881), that Don Fr. Quiroga 


observes that the numerous implements in Spanish museums 
which ore usually described as nephrite ore mostly made of 
flbrohte, this name having been given by Count de Boumou to 
a variety of sillimanite. Out of 115 hatchets which were 
considered os nephrite, and were found / mostly during the 
geological survey of the provinces of Guadalajara and Cuenca, 
only one was of nephrite, whilst HI were of fibrolite and three 
of jadite. The fibrobte is often found among the mlcm-slates of 
the provinces of Madrid and Guadalajara, 

The same volume of the Annals contains a paper, by Don 
S Calderon of Arana, on the evolution of the earth. 

A STRIKING instance of the activity of man In destroying 
forests may be shown by the following figures, which we 
find in M. Olshevsky's paper in the last issue of the levestia 
of the Russian Geographical Society After having taken 
into consideration the surveys which were made in the pro- 
vmce of Ufa before 1841, and the recent distribution of 
forests in that province, M Olshevsky shows that the area of 
forests, which formerly was about 17, 577,000 acres, has now 
diminished by at least 3,500,000 acres , although the population 
]S still very sparse, that is, less than three iiouls per square milei 
and It was yet less some tune ago. 

The well-known publishing linn of A. Hartleben (Vienna, 
Festh, and Leipzig) have recently published a little work by 
Heinrich von Littrow, "Carl Weyprecht, der osterrcichiiche 
Nordpolfahrer.” It contains many characteristic reminiscences 
as well as letters of the late discoverer of Franz-Josef Land. It 
Is a fitting and touching literary monument to a brave, energetic, 
highly cultivated, kind, and modest man of science, whose useful 
career was unfortunately cut short so prematurely 

Auf der the title of a new international review, edited 

by Leopold v Sachcr-Masoch, and published at Leipzig by 
Greiisuer and Schramm (London : Dulau). The first number 
(October) contains several lutcreslmg articles, though none of 
them Bcientibc j among the list of contributors, how ever, we 
notice the names of several Continental men of science 

Dr. King's report on the Government Cinchona FLanUtion 
in British Sikkim for the year ending March last, showi a con 
tinued and highly satisfactory [irogrcss — a progress that has been 
made not only m the extended cultivation of well-known and 
established specie^, but also In the propagation of valuable and 
rarer kmdq. Most satisfactory results are recorded of the species 
known as Cinchona Led^enanat one of the varieties of Cahsaya 
which, as Dr King says, is surpassingly rich in quinine, and 
which has derived its name from Mr. Ledger, a collector who 
brought tbe seed from South America. Regarding another 
valuable kind, namely, the plant yielding the Carthage n a or 
Columbian bark, which is largely imported to this country from 
tbe northern part of South America, and of which four plant! 
were sent to the Government Plantations from Kew in January, 
1880, Dr, King sayi, "They arrived in good condition and 
during the year they were increased largely hy cuttings. Propa- 
gation went on most.favourably for some time, but Uter on in 
the year the young plants were severely attacked by the pest 
only too well known to gardeners as * thnps.’ The usual treat- 
ment was applied with vigour, but in spite of this, when the year 
ended the six original plants hod been increased only to sixty 
rooted plants and ninety partially rooted cuttings.” Dr. King, 
however, further says that every effort will continue to be 
made to increase the stock of this interesting species,” Both 
the general condition of the plantation and the financial results 
ore reported os sallsfoctoiy, and the resultB os gathered from the 
quinologist's report, which is appended, ore also satisfictoiy, 
Inasmuch as they show an increased muttfocture of febrifuge 
ond^olfo on Increased demand. Dr, King and his co-workers 
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are to be congratulated on the contmaed auecessful results of 
their labours. 

Dr. Obst, the director of the Ethnographical Museum at 
Leipzig, after attending the Archscological Congress at Tiflis, 
mtended to make an exploring tour in the Caucasuii, Armenia, 
and Asm Minor, and then to return to Saxony via Constantinople 
and Athens. 

A STRANGE phenomenon was recently observed at Emerson, 
near Lake Winnipeg A dark cloud formed of mynuls of 
winged black ants passed over the place from ea<it to west_ 
When it descended the ground over a large area wah covered an 
inch deep with the insects. 

Maun A Loa (Hawaii) is again active, and the lava threatens 
the port of Hilo, situated on the east side of the island. 

In a letter which we have received from Mr. G II Klnoban 
he disavows the luggestion imputed to him (Nature, vol xxiv 
p. 471) that Lburentian rocks occur in Co Tyrone 

The additions to the Zoological Society’s Gardens during the 
past week mclude a Macaque Monkey (Macacus cynomolgus 9 ), 
a Bonnet Monkey (Macacus radiaius 9 ) from India, presented 
by Mr. G £. Jarvis , a Vervet Monkey (CercopUhecus lalandn d ) 
from South Africa, presented by Mra Braasey, two Leopards 
(Fells pardui) from Ceylon, presented by Lieut -Col. J S 
Armitage, F.Z.S , a Mesopotamian Fallow Deer (Cervus meso- 
potatnicus 9), two Beatrix Antelopes (Oryx beatrix 9 9), two 
Arabian Gazellci (Gasella arabica d 9 ) from Muscat, presented by 
the Lord Lilford, F Z.S ; a Naked-footed Owlet (Athene noctua), 
European, presented by Mr R J. Marlton, a Common Kestrel 
(TtnnuncuJus alaudanus), a Common Hare (Zepui europxus), 
European, presented by Mr W K, Stanley, a Paradise Whydah 
Bird (Fidua paraduea) from West Africa, presented by Mr. 
Bowyer Bower, two Bonnet Monkeys (Macacus radiaius) from 
India, n Bell’s Cinixys (CiMijr>j belhana) from East Africa, 
deposited , on Osprey (Pandion haUaetus\ European, pur- 
chased , a Hardwicke’s Hemi^ale (liemigalea ^ti) from 

Borneo, received on approval, 

OUR ASTRONOMICAL COLUMN 

The Satellite of Nefiune.— W e subjoin such a table os 
was sugnsted by Prof. Newcomb for indicating with little 
trouble the aj^proxlmate position of the satellite of Neptune, at 
any time about the approaching opposition The argument u 
has the same significance as in Newcomb’s Tables 
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2 122 51 2 511 

3 183 77 3 7 '« 
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5 306 29 5 , 12 76 

6 iS’ji 

12 30-63 

From which figures u may be interpolated for any hour required. 
When u IS found in the second column of the table, the angle of 
position IB to be taken from the second column 

Comet 1881 / (Denning, Octoder 3) —The comet disco- 
vered by Mr. W. F Denning of Bnstol during the night of the 
3rd mst. has been observed at Marseilles by M, Coggia, and al 
Lord Crawford's Observatory at Duneebt Elements calculated 
by Dr. Copeland and Mr Lohse upon Dunecht observations on 
October 9, lo, and 12, are as follows — 

Perihelion passage l88r, September 12 0943, Greenwich M T. 

Ixingitude of perihelion 22 ^ "9 ) u p'n 

Ascending node 72 47 45 V 

Inclination 7 45 12 \ ° 

Log. perihelion distance 9*859822 

Motion— direct 

Hence it is found that this comet, like that discovered by Mr. 
Barnard on September 19, is receding both from the sun and 
the earth As remarked in Lord Crawford’s Circular, No. 33, 
the elements bear some resemblance to those of the fourth comet 
of 1819, detected by Blanpain at Marseilles, which was certainly 
moving in an elliptical orbit of very limited dimeniioni This 
circumstance alone attaches a particular interest to Mr. Denning’s 
comet, and makes it of importance that it should be accuratdy 
observed for position as long as practicable 


Ceraski’s Variable— U Cefhet —The following Green- 
wich times of minima depend u^xin Mr. Knott’s observation on 
the 2nd inst with the penud 2** 49280 : — 
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BIOLOGICAL NOTES 

The HvrOFHYBis in Ascidians.— In a second paper to the 
Belgian Academy on this subject (Bull No. 6) M. Jnlin de- 
scribes the quite special arrangement of the "hypophysary 
gland ” in Phailusia mamdlata. Besides the principal excre- 
tory duct existing m all Ascidians, and here considerably reduced, 
there are a large number of orihces bv which the glandular tubes 
pour their product of secretion into uie peribnnchiol cavity, of 
which the cloaca forms the median part, which receiveb all 
the products and residues of the organism, to be cost out 
Hence the products of the hypophysis In this species are probably 
al'to excrementitial, and the gland 11 physiologically the kidney 
of the animal. If it be so with P mamillaia it is likely to be the 
same with the other Tunlcata , and though, m most, the hypo- 
physis opens into the mouth, one cannot infer that the product 
U to be utilised in the alimentary canal. From the morpho- 
logical point of view it is noteworthy that in glands properly so- 
called, arising from an epidermic or epithelial invagination, the 
product of secretion Js generally eliminated by a single onlice, 
and that the only eiceptions occur in the category of unniry 
apparatus (Ccstodes, Trematodcs, &c.). 

The Corals op Singapore. — We leom from a paper 
(Pros of fieme Nat. History Society) by Prof. Stnder, on the 
Corals of Slnnpore, that there are no leu than 122 species 
known From this locality. Of these 6fly-one species ore specul to 
the locality, whilst the othen inhabit the seoa of New Guinea, 
of the New Bntannic Archipelago, of the Solomon Islands, and 
reach oi for as Fiji, some few extending os far os Tahiti. At 
the same time the Singapore corals jield very few species id 
common wrth the Red Sea, the Seydiellea, and Maoritius, and 
these ore Fungids, but no Modreporacec, Thus it may be 
established that the coral fauna of the Indun Ocean must bo 
divided into two distinct regions^ a western and an eastern, the 
latter extending far lo the cost into the Pacific. These two 
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re^ons are divided by deep sea and by coast-lines, which, u the 
castem and southern coasts of India, do not adbrd the necesaxy 
conditions for the development of corals, whilst the extension to 
the east ii much facilitated by low {p-ounds and favourable coabt- 
linea Nevertheless, however dilTerent as to the species which 
inhabit them, both rc^ons have a close likenes*) a^i to certain 
species, and b:Fth ml|;ht be considered as having formed a single 
region, probably at the Ume when the great plateau of the Sunda 
Islands was a continuation of the continent, and when Mada- 
gaiicar and Ceylon were m cloie conncctio i As to the 
uxhabitantH of mater depths and of colder w aier — as the Gor- 
gon id the Antno/oBE, and the Pnmnoids — the same species are 
widely spread throughout the Pacific and the Indian Ocean, 
showing thui that the difTerentiaUon of shallow- water forms 
goes on moie rapidly than that of the deep-water ones 

A Chemical Difference between Living and Dead 
Protoplasm — From various cxpenuienls (chiefly with proto- 
Usm of plants, also with Infusoria) Herren Loew and Bokorny 
ad{jyiitj{g/sAnA.) t'lat living protoplasm p )si»csses in an eminent 
degree the propeily of reducing th^ noble metals from solutiins, 
and that this property is lust when death occurs ^'IL may well 
be inferred,’' say the authors, "that the mysterious phenomenon 
denoted by the name of 'Life' depends essentially on these 
reducing atom-group^ In the present slate of science wc ex- 
plain these 'gifiups in motion,’ these springs of life phenomena, 
as aldehyde groups, but would by hd means exclude some 
diHerent and better m)de of explanatun ” 

KaitllsNAKE I'uisoN — Dr Lacerda Filho has puhlished the 
results of his experiments on the poison of the rattlesnake [Crotalm | 
horndus) in the Archives do Musfu nacxonal do Rio dt yannro, iii 
I. The i>oiioii of Croialus horndus acLs upon the blood by de 
Btroyiiig the red-hluod corpu‘^c1e6, and by chaiigmg the physical 
and chemical quality of the plasma 2 The poison contains some 
mobile bodico smiilar tu the micrococcus of ]nitrcfacliun 3 
iTie bliod of an animal killed by the •■lukc’s bite, when inocu- 
lated to another animal of the same size and species, inures the 
death ol the latter withm a few hours, under llie ''.imc sym- 
ptoms and the same changes of ihe hloud 4 'Ihc ]ioison tan 
be dried and preserved for a long time without losing Us specific 
q^ity 5 Alcuh'jl is the best antidote to the poison of 
Crotalus horrid It X known until now 

The Sfehmogonia of Aecidiomycetes — According to 
recent ob8ervaii(in<i by Prof Kalhay (Vienna Acad, Am ) the 
spermogonia of Urediiica: or Accidio nycetes may dKhnrge ihcir 
c intents uithiml the acti iii of external muistun, uf rain or dew 
(the only w ay, as apparently supposed by A, dt Bai y) '1 he process 
may occur m dry and hot &unny weather, and as follow's — These 
5pcrm'’igoiua produce m their interior not only mucilage and 
xpermatia, but also sugar. lu virtue of the latter tliey separate 
water by " onnotic action," and this water causes the inclosed 
mucilage to Hwell, and thereby afford exit fiom the cavity The 
author’s observations were made upjn the spcrmogonia of 
Gymnjs^jran^tum conic nm and Pucania suavcoJcfis. 

Pelagic Fauna of Gulf Stream — Alexander Agassii 
gives an interesting account of hii cxploialuns of the floating 
fauia of the Gulf Streaii in the vicinity of the Toituga^ The 
party remained at this station fjr some five weeks, being allowed 
to select quarters at Fort JeJferMii. Unfortunately during the 
greater part of their stay the strong northerly wind-, interfered 
greatly with the i.urfac<:: fauna. Had the south-easterly wind^ 
prevailed the fauna would have been dnven against the Tortugas. 
The few favourable diyi showed, however, a wealth of pelagic 
animals which bad been hardly anticipated, and which proved 
how excellent a stall m this w mid be to investigate the fauna 
from It als3 ha'i the im Dense advantage of supplying the 
niturihit, and at his very door, with not only the common 
apedei of reef blit Iding cords, but with the varied invertebrate 
fiuni to be found in such places Leaving a full enumeration of 
the Hpeciw for another occasion, in the letter we now notice 
{BtdlHin of th^Mus. Comp. Zoology, vol. ix. No 3) A. Agasfaiz 
mentions in a gilKral ivay the preoence of a couple of species of 
Firoioidea, of Ayllirhoe, of several Appendicalarie, of a amall 
Pyrowmx, of a Doliolmn, two species or Salpo, and half adosen 
species of Fteropodi. The number of pelagic foraminifera was 
greatly disappointing ; not once was a xpecicx of Globlgerlna met 
with, and the Kadiularians appear to have also been scanlv. A 
hit of the Ctenophoree, Disco phone, Slphonophorm, ana Hy- 
droids met with is appended by Mr, Fewkes. Many of the 
B{l|ibles ire indtcatied os new. 


Retarded Development in Insects.— I n a paper by 
Prof C. V Kiley, at the recent meeting of the American Asso- 
ciation, the author records several interesting cases of retarded 
development in insects, whether as snmmer coma or dormancy 
of B certain portion of a given brood of caterpillars, the belated 
issuing of certain imagiiiei from the pupa, or the deferred hatch- 
ing of eggs One of the moat remarkable cases of this last to 
which he calls attention is the hatching this year of the eggs of 
the Rocky Mo intain Locust or Western Grasshopper (Ca/^/Zmiar 
spretus) that were laid in 1876 around the Agricultural College 
at Mauhaltan, Kans. Thc^c eggs were buried some ten incl^ 
below the surface in the fall of 1S76 in grading the ground 
around the chemical laboratory, the superincumbent material 
being clay, old mortar, and bits of stone, and a plank side-walk 
being laid above this In remiving and regrading the soil last 
spring Mr. J. D. Graham noticed that Ihe eggs looked sound 
and fresh, and they leodily hatched upon exposure to normal 
influences, the species being determined by Prof, Riley from 
specimens sub nitted by Mr. Graham Remarkable as the facts 
are, there can he no question as to their accuracy, so that the 
eggs actually remained unhatched during nearly four years and a 
half, or four years lonj^r than is their wont , and this suggeits the 
significant question. How much longer the eggs of this bpecies 
could, under favouring conditions of dryness and reduced tem- 
peraUire, relain their vitality and power of hatching 7 Putting 
all the facts together, Prof Kiley concludes thatue are as yet 
absolutely incapable of offering any satisfactoiy explanation of 
the causes u Inch induce exceptional retardation 111 devclopmcut 
among inbccts The eggs of Crustaceans, as those of Apus and 
Cyprts, are known to have the power of resisting drouth for 
six, ten, or more years without losing vitality, while in some 
cases they seem actually to require a certain amount of desicca- 
tion before they will hatch Yet the fact reuixius that different 
species act differently in this respect In [short, nothing is more 
patent to the ub-crving naturalist than that •-pecies, and even m* 
dividuah of the same species, or the progeny of one and the same 
individual, act very differently under like external conditions of 
existence in other words, that temperature, moisture, food, &c., 
influence them differently Hence, as has b^en shown by 
Semper to be the case with other animals, s 3 it is with in-ects, 
change^ m the external condition? of existence will not affect 
the fauna as a uholc equally, but will act on individuals We 
can undcrsland how' this great latitude in susceptibility to like 
conditions may and does, m the case of exceptional seasons, 
prove beneficial to the species by pie'.erving the exceptional indi- 
vidual!* that diapUy the powei to resist the unusual change , 
but we shall find ourselves baflled when 11 e come to seek an 
expUnalion of the cause or causes of such retardation, unless 
we accept ceitain principles of evolution. In the innate pro- 
perty of organisms to vary, and in the complex phenomena of 
heiedity, we may find a partial expHiiati ni ot the facts, for the 
exception il tendency in the present may be looked upon as a 
manifestation through atavism of tiaits which in the post had 
been more couiuoiily pojscsscd and more e'-i.cn'ial to the species. 


PHYSICAL NOTES 

A singular ca.c of the production of sound by natural causes 
la recorded by M. Reuleaux (Proc of the Nat. Hist, Soc of 
Prussian Rhineland and We-itphalia) He observed it while hunt- 
ing in the Koderbacherllul, near the highest point of the Rhine 
province. The ground is, in the main, gently undulating and 
densely wooded. The valley, spacious on the eastern side, 
narrows rapidly at one part to a sort of pass, through which, 
for about one kilometre, the Rdderbich flows westwards, A 
soat-we-<t wind was blowing, and M Reuleaux, coming along 
the hillside from the east, heard what appeared to be the strokes 
of a fine deep toned bell in rapid succession There was no 
such bell m the neighbourhood, and sime other eounds soon 
heard satisfied him that the effecls wen of natural origin Tones 
were heard growing in force to a maximum, then d^ing away , 
they were like those of organ pipes at fir^t, but their "clang" 
came to resemble that of a harp or violin. At the miuth of the 
pass, whence the sounds seemed to radiate, there was a strange 
agitation m the air, and mixture of souoda, some of which 
abruptly stopped. M. Reuleaux supposes bodies of air In vor- 
tical motion {tromhes) to have been carried alo ig from the pass, 
and the sound to have been due to conflict between the outer 
and the inner air at the mouth of such trom^St producing osoil- 
lations. There was a marked difference of temperature between 
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the higher and the lower parts of the valley, and this is regarded 
08 «n important Factor la the cu^c ; the cold air above prea^ng 
on the warm hriow, and closing the pass to a sort of tube. The 
wind seemed to be active only in the lower parts 

With the aid of delicate apparatus of recent invention Herr 
Grunmoch {!VuJ. Ann No. 9) has luvestigated the electro ' 
magnetic rotation of the plane of polarisation of radiant heat in 
solid and liquid substances (Hint glas>^, plate glass, sulphide of 
carbon, oil of turpentine, distill^ watei, and ale ihoJ) Ills 
finding IB follows — I, In solid as well as 111 liquid diather- 
manous bodies there is such rotation, and always in the direction 
in which the curt eat flows through the spiral or circulates round 
the niagnctii. core. 2 The amount of this rotation i^, artettK 
Jforibm, very different furdilTerent substances, the lotation 1. 
greatci the gi cater the index of refraction of the substance 3 
With direct action of a galvanic current conducted round the 
diathermanDUs body, the aiiounl of the rotaiun is prupuriuinal 
to the intensity of the current 4 In a diatheimanous body 
placed bCLuccn Die jKiles of an electromagnet, the amount of 
rutation is pnportional to the magnetjc ftjrce acting on Die 
body 5 I'he aniuunt of rotation increases with the length of 
the substance travemed by the rays , but the relation between 
these two quantities could not be uu ncncally detei mined 

ExrrniMENrs on heat-conduclmn have been lately made by 
M. Chri'itianscn of Copenhagen ( Ann No 9), by the 
following simple method • — Three round copper plates are 
placed one above another, separate 1 by small pieces of glass, 
A bole 19 bored radially into each plate, ami a thermometer bulb 
in-cricd in each hile. The lowest plate rests on a brass vessel, 
through which cold water is conducted, and on the top plate 
reds a brass vessel with circulati m of warm water Ibrough 
holes in the tun iqiper pHle^ (supplied with copiicr stoppers) the 
intervals between the plates may be filled nith liquil. M 
Lhnsti.inse.1 experimented first with air, and he proves that its 
heat conduction increases with the leuiperaiure The ratio of 
llie conductivity of air to tho e of sevcial licjmds was next 
studied, the liquid being placed in the Iowli interval The 
rcsul's agree well with Weber's figures for absolute conductivily 
Sjinc experiments were also made w'lch pi do glass (dry and 
wet) and marble The method may be adapted (the auDior 
points out) to measurement of electric resistances, the potential 
being mcasuied instead of the temperature. 

Among some interesting experiments with liquid films, de- 
SM'ibcd by M, Plateau to the Jlelgi an Academy, one 111 whicli 
fine iron wire is fir-t bent to represent a six-pctalled fl iwer in out- 
line , the circular centre being MUpported on a small fork stuck, 
in a piece of wood, The wire ii slightly oxidised with nitric 
acid The flower dipped in glyceric s ilution, and is then put 
under a bell jar ncai a window, so that the sky is reflected in 
the films, A pretty play of bright colours soon olmerved, and 
It Gontmueii for hours. Ag iin, with regoril to explosion of snajj 
bobbles, one is apt to think the whole of the film h con- 
verted simultaneously into minute spherules M Ihateau ha'« 
formerly shown that it is not ko, and has analysed the course of 
the phenomenon An experiment proving the coiilrHclion uf the 
bubble during its quick drstiuction is as lollows A bubble of 
glyceric liquid about 1 1 centimetres ui diameter is bl iwn with 
touBcco smoke, and placed on a ri ig Having waited till the 
tup appears blue, you break it there w'lth a mclall^c wire, where- 
upon the mass of smoke is shot vertically upwards a dozen cenli- 
metres, and llien snread^ out ho'izontally, in umbrella shape. 
It then TLses more slo vly, and I'l dilTused, 

Prof. Exner of Vienna has lately proved that galvanic ele 
ments formed of three elementary substances, one of which is 
bromine or lodmc, give perfectly constant ac'ion, and that the 
electromotive forces exactly correspond to the heat vilae<i of the 
cheoiicnl processes There 11 no trace of polarisation. Bromine 
and iodine arc alsi ^howJl to be the worst conductors of elcc 
tiicity at present known. Both bromine and iodine conduct 
entirely without poUrisatlm, (the laltcr m solid as well as in 
liqui 1 condition.) 'Ihe conductivity nscs rapidly with the 
temperature 

Careful experiments by Herr v. Wroblewski on diffusion of 
liquids (three chloride of sodium solutions and water) orq de- 
senbed M fVud Ann (No 8), and yield the result that the 
consiant of diffusion (so for as those experiments go) decreases 
with decrease of the amount of salt, according to a law of simple 
proportion. The author further tried a photometric method of 


measuring diffunon, where the proportion of salt is extremely 
small, using Ilufner’x spectrophotomo'^er and (a'> colouring- 
matter in water) ni^rosin He cannot claim great exoctneis for 
the rc'^ults, but the constant is at least one place of decimali 
smaller than the smallest constant of a sole hitherto known. 

Hr KalIscheii, who has been experimenting 011 selenium 
cells for the phntoplionc, confirms the ubservations of Adanu 
and Day that ]i,;ht may m certain cases set up m these cella a 
photo-clectromotive force, the cell becoming it^ own battery 
The. same experimenter drawi attention to a curious point, 
namely, that the se.isitivenes'i of sc enium cells to light u oftan 
greater m celU of high resistance than in those in which, by 
aonealmg, the resistance has been greatly reduced A single 
C-11 kept for some months gradually lessened in resistance, while 
becoming less sensitive to light lliCiC anomalies Dr Kalischer 
attribuLc^ to the xllutiopic ni idificatims through which the bub- 
slaiice passes, the want of homogeneity accounting also for the 
photo electro jiolive lorce'i observed 

An excellent paper by M Ganel has appeared in our con- 
lemporaiy, V Ak^-trKun^ in which the formula: for the grouping 
ol celli 111 a volUic battery, ns duducihle fivim Ohm's law.'aredia- 
cusBed and represented in graphic diigrams M Ganel has thus 
irnved at a kin L of abicuB by which Die vAriou-. problem-, that 
arise may be gcumeUically solved by bi>nple inspecti m 

Frof Lovering of Harvard has lal(*ly inearthed from the 
Mefnoi* 5 K\l the American Academy a paper by Dr Nathaniel 
Bowdilch of Silein, Mass , cimmunicatetl 111 1815, in which he 
inve-^tigatcb the figures made by a dou'ile j^eiidulum which com- 
pound^ two vibrations at right angles to one another Thu 
research, which was illustrated by several plates uf figures, 
Iheiefore antedates that of Lissajous, to whom the discovery of 
these figures la usually accredited, which uas pu'iliihed in l857‘ 
Buvi ditch investigated the cases of the ratios representing unison, 
the octave, Ihe twelfth, and the d nible octave Buwdirch wax 
himself inspired to this invcstigalion by a paper writt n by Frof. 
Dean of Burlington, Vermont, 111 which a comji lund pendulum, 
identical with that known as UUck burn's jienduluni, was used 
to illustra'e the motnns of the earth as viewed from ihe mom 
Blackburn’s pcndiilurn dites from 1844 Sang, m 1632, U'^ed 
vibrating wires to compound rectangular vibrations , and Wheal- 
stone’s kalcriduphone dates fiom 1827. 

I Self-luminous ph;)tographs capable of shining m the dark 
can be made, as Eder has shown, by laying a tran-.ipareut 
'* positive” uu:m a sheet of Balnanrs luminoui paint, and then 
exposing the latter to sunlight, The photograph thus produced 
I IS a "jKisiUve” also It lasts, of course, only fir a limited 
, time. 

Dr Muli er-£rzbacii, who has just made an exhaustive 
exami nation uf the desiccating powers of different substances, 
slates that there 1. no perceptible difTereiice lietween the power 
of concentrated oil of vitnol, glacial ph isphoric acid, and solid 
caustic pola'^h in this rc-.pcct, and that caustic soda and chloride 
of calcium are only slightly mfcriur, the difference in tenx'on of 
aqueju^ vapiur between phosphoric anhydride and uihydrous 
chloride of calcium being ■ fraction of a miLli iielrc in the baro- 
metric cnluuiu, He rIsj slates that caustic s>di is absolutely 
deliydialcd by being shut up in a desiccator with caustic pjtasb 


SOLAR PHYSICS' 

Lieut -Col. Donnelly, R E,, made the following intro- 
ductorv remarks to Prof. Stokes' fir^t Lecture, which wrb the 
fir^it of the scries •— 

I greatly regret both for your i-ake and my own that I <ihou 1 d 
have to detain you for a few minuies from the lecture which we 
have sll come to hear. It has, however, been considered desir- 
able that a ime explanation should be given of what has led to 
the formation of this Committee on S ilar Fhysics, and what has 
led to the giving of these Lectures. I am glad to aay (hat m 
engaging your attention for a few minutes 1 shall not seriously 
curtail the time that Frof Stokes will hive at his di'.posal, for 
he has been good enough to undertake to lecture on Friday id 

f dnee of General Stracbey, who unfortunately cannot give the 
ecturc which has been announced for him. 

' Introductory Loctim by Prof, Stukei, S«c R.S , m the Souih KaDalofton 
Museum Theatre on Wedaasday, April fl, iHBi 
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Out hlitoiy conmencei in the year 1875, when the Royal 
Commission on Scieotiec Instruction and the Advancement of 
Science made their eighth and final Report, strongly recommend- 
ing the eslabhihment, by the State, ofan Observatory for Solar 
kri*!' “ confirmed by the action 

taken by foreign countries in this matter, obser- 
vatoricB for astronomical physics having been already established 
m various parts of Italy, while their immediate erection had been 
^tmined on at Berlin and in Parb. The Royal CommisMon 
further hoped that similar institutions might be established m 
vinoin parts of the British Rmpire, and they particularly called 
attenlion to the great advantages that India, at certain high level 
stations, affords for continuous observations, which arc so im- 
porUnt in this matter. In 1876 a very large and influential 
(teputation from the British Association had an interview with 
the then Lord President of the Council, the Duke of Richmond 
and Gordon, with the view of urging on the Government the 
i^euity of taking action on this and other recommendations of 
the Roy^ Commission, Id replying to that deputation the 
J^he of Richmond pointed out that iu a certain small way he 
had already done something m the matter, for Mr. Lockyer had 
bwn transferred from the War Office to the Science and Art 
Deparl^ent, and facilities were being afforded him for carrying 
formrd that portion of the researches upon this subject which 
he had been engaged on for several years. 

rcpr^ntation by the Council of the British Association 
was followed by a memorial from a number of eminent men of 
science. I need only mention, among other#, the names of Adams 
^drewi, Broun, Joule, Clerk Maxwell, Roscoc. and William 
nofflsoD, to show you how influential a memorial it was They 
based Iheir appeal for the formation of an observatory for astro- 
nomical physics on the fact that m the opinion of a considerable 
number of scientific men there was a more or less intimate con- 
nection between the state of the sun^s surface and the meteorology 
of the earth, and they called attention to the fact that recent 
investigations on the part of several independent men had led 
them to the conclusion (hat there was a similarity between the 
sun spot period, periods of famine in India, and cyclones in the 
Indun Ocew, They conclude by saying, **Wc remind your 
X^rdsh^ that this important and practical scientific question 
cannot be set definitely at rest without the aid of some such in- 
stitution as that the eiitablishment of which we now urge." It 
l^iose circumstances that the Lords of the Committee 
of the Council of Education referred the question to Prof 
Stokes, Prof. Balfour Stewart, and General Strachey for their 
opinion u to whether a start could not be made, and most of 
ujat a required by the memorialists in the way of daily actumte 
obseiration be accomplished by utilising the advanla<»ea offered 
by Ue chemical and physical laboralones at South Kensiiirton, 
wih the aid of the detachment of Royal Engineers stationed 
Hiere. I need not trouble you with the terms of the reference 
They are given in Lord Sandon's letter of August 11, 1877 
wluch u print^ in ■ Parliamentary paper as a return to an 
addreH of the House of Commona moved by Lord Lind-ay on 
Mveh 20, 1879. I may, however, quote one sentence from it : 

Altoough we are not at present in a position to consider the 
eatabliAhniMt of an official observatory on a comprehensive 
inle, we bebeve that some advantage can be gained if a new 
dais of obfiervations can be made with the means at command , 
since the bc&t method of conducting a physical laboratory may 
thus be worked out experimentally, and an outlay eventually 
awid^ which, without such expenence, might have been con- 
■id^ neaesitry.'' I should alio mention that Lord Sandon in 
bis letter suggested that the Astronomer- Royal should be con- 
sulted on the subject, and he sUted that *» We propose to ask 
General Stnebey to act with yon espeaally with a view to advis- 
ing us ai to how far any airangememi made at South Kensington 
^ worked with, or form part of the system of observationi 
whic±, we are infonned, are in contemplation for India.” Just 
at that particular time the Indian Government had made 
anangeomti for having daily photographs taken of the sun’s 
dlak at Debra- Doon in the Noilh-Weit Provinces, by Mr. Mdni, 
^ * sapper in the Royal Engineer#, had 
oeen trainM by Mr. Lockyer. The Committee to which I 
have urca^ referred reported at the end of 1877, ““d they state 
what in their opinion may be done at once and ^thout entailing 
any senooi This rejMit is also given In the Parliamentary 
paper to which I have alluded, Nothiug however wu done at 
^ tune. *n Novraber, 1878, the Duke of Devonshire, ai 
Chiinnan of the Royal Commuiion on Sdentific Instruction and 


the Advancement of Science, wrote again calling attention to the 
subject, and strongly urging that the Report of this Committee 
^ould be acted upon. In 1879 a small sum, 500/., was taken 
iu Ihc estimates for the expenses of the Committee on Solar 
Physics, And this hai been contiuued ever since. As soon as 
that vote had been put mto the estimates u ith the sanction of 
the Treasury, a Committee was formed consbling of the gentle- 
men whom I have already mentioned, namely Prof, Stokes, 
Prof. Balfour Stewart, and General Strachey, to whom were 
added Mr. Norman Lockyer, Capt Abney, an 1 myself. The 
object of thiii Committee ii to make trial of methods of observa- 
tion, to collect observed result®, to find out whai is being done in 
foreign countries, and so far u possible to collect and bring 
together all information on this hubject, and finally to reduce 
the Indian observations which have been made iiincc the lime 
that Mr. Meins was sent to India. The Committee made a pre- 
liminary report last year, which was presented to both Houfcs 
®f Parliament, and has been published. 1 therefore need not 
trouble you u ith any of the information contained 111 it. 11 ou 
will there see what the Committee has been doing, and what 
aTrangcmenta have been made for carrying on the Indian obser- 
valions since Mr. Meins’ death. 

While the Committee has been thus acting in its corporate 
capacity, certain of Us members have been carrying on indepen- 
dent researches of theu" own on different branches of the subject. 
The results of those researches have been published ic the 
Proceedings of the Royal Society, but from the uecessarilj frag- 
mentary manner of publication, it has no doubt been very 
difficult, even for men of science, to follow what was being done. 
Acting, therefore, on a suggestion made by the President of the 
Royal Society, the Lords of the Council asked the Members of 
the Committee to give a course of lectures which should bring 
In a more or less popular manner the results of their researches 
before the public. It i& to that suggcslion that this course of 
lectures is due So much for the Committee But I trust 
you will excuse me if I touch upon one other snl^cct It is 

now just within ten days of eighty jears since Dr. William 
Ilerfcchcl read a ^uiper before the Royal Society which was 
headed ''Observations tending to Investigate the Nature of the 
Sun in order to find the Causes or Symptoms of its Varying 
Emission of Light and Heal,” and so on. But for the lime 1 
have already occupied, I should like to have read to you some 
portions of this paper, which are very striking even at the 
present moment I will however only say now that he followed 
this paper by another one on Msy 14, igoi, on "Additioual 
Observations tending to Invesligate the Nature of the San 
in order to find the Causes or Symptoms . , , and a Few 

Remarks to remove Objections that might be made against 
®omc of the Arguments contained in the former Paper. In 
those papers Dr., or, as he was afterward#, Sir William, HerKhel 
very strongly and forcibly urges the importance of a continued 
observation of the sun's surface and of the sun spots. He in- 
vestigates the connection of sun-spots as far as the periods were 
then known, with cyclones, with the prices of wheat, and other 
lerrcstnal phenomena, and he points out of what great advantage 
continuous observations upon this subject were likely to be My 
colleagues con tell you bet'er than I can, and no doubt will in 
their lecture#, what has been done in this matter since the days 
of Sir William Herschel. I am afraid it u not very much — 1 
mean of course in the way of continuous observations— and yal 
dunng the interval a step has been made in the instraments of 
research almost, if not altogether, as great as that made in ai- 
Ironomy by the discovery of the telescope. 1 refer to the use of 
the spectroscope. Now, the use of this instrument, the specCro- 
scope, BO far as solar and btellar chemistry is concerned, is no doubt 
due to a magnificent research by Kirchhoff published in 1859, 
But I think 1 may be allowed to call your attention to a statement 
mode by Sir William Thomson in his address to the British 
Association 111 1871. He there says that some time prior to the 
summer of 1852 he had been taught by a certain distingulihed 
mofesior at Cambridge the fiindimental principles upon which 
this proccu of invesligalion proceeded. I need scarcely, I hope, 
tell you that I am not endeavouring to Inlroduce parochlalin 
into what should be the cosmopolitan regions of sdence , ibll 
1 m am I claiming priority for one who I am sure would be the 
nrit to repi^iBte 5uch ■ daim. But 1 think yon will agree with 
me that it u rather a striking example of the fitneu of tUm 
It u the distlngnUhed physicist to whom Sir William 
^nison rcTcnrcd who will give the Introductory Icelure of 
this COUTM. 
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Prof. G. G. Siokks, F.R.S., then delivered the fullowing 
lecture t — 

Some of my colleo^ra have applied themselves with industry 
and with remarkable buccesa to various questions connected with 
the phybics uf the sun [ am not in that happy condition 1 
have however been requested to open ihiii course of lectures on 
Solar Physics. In doing so I will touch but lightly on the 
labours of my colleagues, because they arc going to lecture 
themselves, and they will be far better able than 1 should be to 
expound their own researches. As to the subject of the lecture 
1 have pretty nearly a cart€ blanche before me, and 1 may choose 
my own ground. 1 propose to refer briefly to what la known on 
the subject and what speculations were mode respecting the 
physical constitution of the sun some considerable time ago, and 
then to indicate how our notions gradually came to be changed 

Now 1 need not dwell on the importance of the sun to man 
The savage knows how important it is, how man lb dependent 
upon the sun for light and heat ; but the man of science knoW'i 
that, to a far greater extent than the savage can imagine, man is 
dependent upon that ^reat central body of our ay'itcm for almost 
his .whole supply of light and heat For if we want light at 
night, what do we do but light a candle, or whatever else it may 
be ^ If we want more heat than we get directly from the sun 
we light a 6re , but whence comes that fire? In England we 
commonly use coal ; and whence came this coal ? An examina- 
tion of the products of the coal-fields shows that they are the 
remains of extinct vegetation , and if we may abbume that vege- 
tation went on m past geological ages according to the same laws 
that we observe at the present day, the supply of the carbon, 
upon which we are mainly dependent for the heat given out in 
the combustion of the coal, was derived fiom the air, But m 
the air it existed in the state of carbonic acid, to which we reduce 
It in the process of burning; and it was under the influence of 
light that, by some procc'is the details uf which we cannot 
explain, the carbomc acid was decomposed and the carbon 
appropriated So again as regards our sup[)ly of light if we 
light a candle wc make use of what is derived fiom the fat of 
aiumals ; they are unable to decompose carbonic acid, and are 
dependent on vegetables For their food , so that directly or in- 
directly we come to the agency of the sun VVe see therefore 
how important the sun is to man Bui iiidepeudently of its 
great importance, it presents n't with feature^ of extreme in- 
terest, which are calculated to excite the liveliest curiosity in 
the man of science 

The qucation arisen, (Ir^t, Is the sun alway'i in precisely the 
same condition 7 For more than two centunei it has been known 
that there is a change m its appearance which has been observed 
from time to time. 1 allude to the dark spots which appear on 
Its surface Those spjts are seen to move over the disk of the 
sun, not with a uiuform angular motion, as if there were some 
body interposed between us and the sun, and circulating around 
tt, but nearly as if they belonged to a solid globe rotating on its 
axis. I say nearly, but not quite in the same way, because it i« 
now well establish^ by the labours of the late Mr, Carrmgton, 
that if wc attempt to determine the time of rotation of that body 
on the supposition that the spots were stuck to it, we obtain 
different results according to tne place of the spot on the sun's 
disk, As 1 have said, taken as a whole the spots move nearly 
a-j they would do if they belonged to a solid globe to which they 
were stuck, and in that way we may determine approximately at 
lea'it the direction of the lud’h axis of revolution, or equator 
Now Mr. Carrington found that the spots which are situated a 
short dutauce north and south of the equator, taken by them- 
selves alone, would indicate a more rapid period of rotation of 
this body than those which ore aituatea nearer the poles. (They 
ire never found for some considerable distance round either 
pole ) Associated with those spots there is another appearance 
called facuUe, which are ridges of extra brightness on the sur- 
face of the sun, and which have an evident relation to the spots. 
They are ordiiurily in the neighbourhood of the spots, and 
moreover — and this is a point worthy of consideration with refer- 
ence to any theory as to the formation of the spots — ^it is found 
that sometimes faculie will break out at the surface of the sun 
where there Is no spot, but there u certain to be an outbreak of 
a spot or spots not long liter. Besides this outward appear- 
ance, which can be seen with even moderately good telescope*, 
hue telescopes show that the whole of the surface of thtf'saa 
has a mottled appearance, consisting of portions, some more, 
some less, bright. It is dotted over with small specks, having 
the general character of minute specks of bright light, [Phito- 


graphs of the sun’s surface, including a large-scale one, hy 
Janssen, of a small portion, were here exhibited.] 

These dark [spots are constaiillr m a state of change, which 
goes on from day to day, and the Finer motUings change with very 
great rapidity indeed, so that M Janssen found that two con- 
secutive photographii taken quickly one after the other did not 
show the mottling identical , two photographs taken at the same 
instant did. 

Now what notion can we form as to the nature of these spots 7 
One important matter to know with respect to any speculation 
about their nature 1^, whether they are elevations or deprc‘i8ion*. 
Mr Wilson showed even in the Ui^t century, bv observations 
of them as they changed their position on the sun's disk 
by the sun’s rotation, that they weie below, and not above, 
the general surface , and to the telescope they give the idea of 
a hole in a luminous envelope, through which you look down 
upon something dark beneath ; and so the older astronomers 
adopted the notion that the sun was surrounded with a luminoui 
envelope which they called a photosphere, and that the body of 
the sun itself was, not absolutely, it may be, bat at any rate 
comparatively speaking, dark Indeed, Sir William Herschel 
went so far as to «ipeculate on the possibility of the sun being a 
habitable globe I low this great luminosity could possibly be kept 
up around a vast globe like the sun, generally dark and accordingly 
at a comparatively low temperature, they did not explain, and id 
fact you must suppose, on this hypothesis, that the true state of 
things at the surface of the sun is quite unlike what we have at 
the surface of the earth Now we must endeavour to make our 
thconei as to the nature of the phenomena which present 
themselves rest upon known laws as far as we can Sir John 
Ilcr-^chel, indeed, conjectured that possibly the body of the sun 
might be defended from the heat of the envelo,^ winch, as we 
know on earth, radiate^ so licrcely into vpace, by a perfectly 
reflective canopy But where are we to get a perfectly reflective 
canopy ? The o ily example we know of perfect reflection is 
that of total internal reflection, where rays of light or heat, as it 
may be, fall with sulhcienl obliquity on the surface nf «>eparaUon 
between a denser and a rarer media oij the rays being m the 
denser medium 

The neared approach we know to total reflection, leaving 
that case out of consideration, is that of polished siLvei , but 
polished silver, although it reflects by far the largest quantity of 
the light falling incidenl upon it, by no means reflects the whole 
If a {^obe like the sun with an envelope of polished silver were 
surrounded by an intensely glowmg body, the globe would not 
remain cjid, at least if we arc to rest upon the experiments 
which we can make m the laboratory Yet this idea of a dork 
solid body remained in the mmd of astronomers for a lon^ time 
I will read a passage from Sir John Hcrschel's "Outlines of 
Astronomy” about what the spots are — " Many fanciful notions 
have been bioached on this subject, but only one seems to have 
any degree of physical probability, viz that they arc the dark, 
or at least comparatively dark, solid body of the sun itself, laid 
bare to our view by those immense fluctuations in the luminous 
regions of its atmosphere, to which it appearii to be subject " 
This seiilence remained unaltered even m the edition of Sir John 
HeracbeVs work published as late as 1858 

It was, 1 think, in 1S54, that bir William Thomson — whom 
1 am happy to jsce before me — threw out another speculation as 
to the nature of the heat of the sun. First I should say, per- 
haps, what it was not supposed to be. If we abandon the idea 
of a body remaining cool within an intensely glowmg envelope 
surrounding it o# all 8idc<, and suppose that the sun is really 
exceedingly hot, where are we to suppose the source of that heat 
to be. In fact, what origin are we to attnhute to the source 
of the heat which we know os a fact to radiate from the mn, 
wherever it may come from? The most natural supposition 
would bo that of primitive heat. Take the sun, that is to lay, 
existing ai it was ages ago , starting from (hat point, then, you 
may imagine it to be sending out heat all these ages and 
gradually cooling itself down Now there would be one verjr 
strong objection to that theory if you supposed that the sun was 
a solid body. It might be glowing, but unless the conducting 
power were eaonnousTy greater than anything we have reason to 
suspect from experiments we can make on earth, the surface 
would very quickly cool down and become comparatively 
dark. The notion of a solid body must be given up if we 
■uppose that primitive heat is the source. It must be at least 
liquid, and that liquid must be in a state of constant a^tation. 

ObjectionH, however, occurred to Sir William Thomion'i 
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nund to huch a view, aud ihty led him to adn^it anothtr, 
that ihc heat was due to the impact of meteoric bodies fallinj; 
into the sun, 1 he surrouudings of the sun may be considered 
to cinfi^t {)f a vast nuu^bir of meteoric bodies similar to the 
ibootinff ‘-tari which we <>ce when they come across the earth’s 
atmosphere. An assembla^re of such bo'HCB reneainj; m a 
nieasure the Li^ht of the •■mi may possibly cunstLlute the zcdtacal 
light. Now it Lhe^e l^odiea are coiitinu^Iy falling into ihe sun 
their impact will produce an enormous quantity of heat 1 
should mention that this idea had been thrown cut previously 
by WiiteitoUp but Sir William Thomfon made an important 
change in it by supposing that lasicad of being dependent on 
mcteunc bodies casually falling into llie sun from the ''tcllar 
Bpace*-, there is a supply of auch In dies circulating round the 
sun and gradually railing into it. He showed that the beat 
produced by ^uch impact! W( uld enormously surpass the heat of 
combuhimn of the most comlu^tible substances we know on 
earth This theory attributes the heat of the sun to something 
outside ibelf , wlut 1 may call, mcoiitrndiatmctimi to that, primi- 
tive heat, atlribulcsil to what is in^-ide the sun, to the burly itself. 
Accord ii g to the metionc theory the r-cat of the most intense 
action Ls at the suiface of the snn itself. The old Iheoiy of a 
compam lively cool luideus ib here given up, aid the ^un is 
allowed to be a glowing body, molten, doubtless , but still the 
most inteDHe action is '-uppo-ed to lake place on the surface of 
the sun With regard to the spots X think the idea of bir 
William Ihom^on at that time waii that there wcic great whirl- 
winds at the surlnce of the sun from time to time which blew 
away ihcse meteonij aiul consequently caused, where they 
existed, a leu intense iiUcccBsion uf impact!, and consequently 
ieb! htat, nd that a portion became coiuparntively dark. I 
jmt mention thni hi^tt ncally. 1 will not at prcaeiit ^ay an3'lhing 
about the very imjiortant information which llic spectroscope 
givcfi ujs icspectii g the sun, but will reserve that to a later 
period 

A different theory waa thrown out by M Fa}e m 1865, Ac- 
cording to this the intenur uf the ^un is intensely hot, and for 
that very reason, as M Fa3e supi osed, comparatively speaking 
non-lummous. He conceived, in fact, that the interiur was so 
hot )hat bodies weie there in a stale of dissocu tion , and as we 
know that maiiy a glowing gas gives out jileuty of heat, but 
comparatively In tie li^ht, bo it was supposed that the interior of 
the sun, by virtue of its uiten'e hes.t, radiated only comparatively 
little light, and that it was not until the substances of which the 
sun was cumpo^ed can e to the outhide that they became ccol 
em ugh to enter into chtmical combinations, and to supply lu 
with sulutlances which were capable of emitting an abundance 
of light. Now heie there is one feature in coil moil with the 
old views, namely, that the source of the light is supposed to be 
a photosphere ‘•urrouiidLug a huIuI body which p, comparatively 
(peaking, dark , 1 ut the reason why this body is supposed to be 
dark IS picciKiely the reverse of that which was tuppohed m the 
older views. In the older views the body of the snn won sup- 
posed to be comparatively cool : here it is supposed to be bo 
intensely hot that the suhstanceq of which it is composed have 
not yet got into a state in which they coil emit much lighX. 
According to ihia theory the spots are placea where the photo- 
sphere is, bO to speak, blown away, and you see down into the 
intenuly hot body of the sun, which is comparatively feebly 
enutbive uf light This view seemed to receive some support 
from a remarkable dijicovcry made by Mr. Huggins in 185S wiib 
reference to the constitution of lu planetary nehule. On 
applying ihe *>pectroscoL)e to these planetary nebuloc he made a 
remarkable di covery, tiiat the spectrum which they emit consists 
■xclu ively of bright ]ine>>, buth an the spectrum we know to be 
produced by an mcandescent gas Many of these nebulm have 
a somewhat sCeliar nucleus, which seems to exhibit a spectrum of 
a more oidinary character. Now at first sight this condition of 
things appeared to be just what the theory of M. Fay required, 
ind to ^vc an explanation of the phenomena according to that 
view. There ]i]aiietary nebuJm^give rut a feeble light compared 
with the stars ; and so, when seen through an aperture in the 
photOBpherr, we may suppose that the interior ga.seonfi portions 
of the sun are too hot to glow with more than this feeble light. 

Now that suppofllion la in contradiction to a very important 
eitenilon of Prevoit's theory of exchanges which was made in- 
dependently by Prof, Balfour Stewart— who is here present, 1 
am happy to see— and by Prof, Kirchhoff According to Prevoit^ 
if you Imvc a body contained withm a heated envelope, and 
everything has come to its final state, and Lhis envempe is 


opaque, then all the bodiesi within it will be of the same tem- 
perature, 'They will receive as much heat from the walls of the 
ciivelope as they give out by radiation, and there will be a 
perfect balance between the radiation and the absorption. If 
one of tho'^c bodies is comparatively tram parent, letting through 
a good part of the heat which it receives from the envelope, it 
will give out ibclf comparatively little heat, olherw'ise it would 
gradually Ijccome cooler Now the extension I have mentioned 

that this IS true not merely of the hum total of the heat given 
out or absorbed, but uf each parlicular kind of heat or light of 
which that total lon'^L^ta ; so that if we take light or heat of any 
degree ot rcfrangil lUty, there la a balance between what u 
absorbed and what is given i ut 

Now this cxteii'>ioii of X’revoht's theory militates against M. 
Faye’s theory of the constitution of the sun a^ regards the con- 
btitulLon of the spot^ For, take the interior of the bun If 
we take light of any particular degree of ref rangi bill ty, the 
Ixdy, that i^, this ^uppo^ied gas which con^lilutes ihc bulk of 
the ^uii, will be eillicr opaque as regards that kind of lighf, 
nr tmnsj parent, ur partially tiansparcnt. If it is opai^ue it is 
certain to emit light uf the same refrangibility If it is IrAns- 
parcut, then the ^pnt would 1 ot be dark, became, regnrdsany 
kind of light for which this interior gaa weu wholly transparent, 
we onght lo see the opposite mcIc of the photosphere (.hining 
through , just as in the planetary nebuls wc do (ee what we 
have every reason (o ^upi o e to be a nucleus of the nebula shining 
right thrr, ugh its enorni us ^cmi-diameter, The inrii ^ubtrnd no 
appreciable angle, but the plai etary nebuLse subtend a very 
appreciable angle, w'bicb can be u ea'-ured, and in ail probability, 
judging by the distance uf the planetary ne 1 ,ulm from no, their 
diu ensions are gigantic ai compared with ihe average *-iie uf the 
stare, and as compared in all probability with our own snn 
Therefore there ought to be seen in the (un, on that supposition, 
the some phenomeiKn ai ij seen in these nlanciaiy nel ul>, 
nam*ly, the plintusphire on the far side shining across the 
gaseous globe It seems to me that that consideration is fatal to 
the acceptance rf M Faye’s theory aa a whole, and that we inUht 
have recuurse to ^oire other. 

Now 1 have meniioned already Sir Willuim Thooisnn’ji 
meteoric theory, in which is involved the very important comi- 
deration of the conver 1011 of work into heat. I do not mean at 
all, in stating some po‘-sible objectic ni to that theory (which he 
has himself smcc given up), to against the suppoMbon that the 
original soursc of the (un\ heat may have been the conver ion of 
work into heat, but starting with the Eun m it was some ages 
ago, hah the ’^uh'^cqucDt htat been derived from itself, or from 
the outside? According to the theory of M I'a>e, the heat 
would fe derived from ihe sun ilselF, which wmld he spending 
its heat gradually So far (giving my own view os to what ix 
probable) it 'eems to me that the probabilities are in favour of 
that part of ihe theory Well then, if the spot! are not due to tht 
dark body of the sun being exposed by Eomelhing being removed 
from the outside, 1 e it that the body is dork from a deficiency 
of heat or from an excess of heat, what may wc suppose them to 
be? In a paper lubbiihcd m the Pkilosophual TrantocUons^sj 
Messri. De La Rue, btewurt^ and 1 owy, the authors biATi 
advocated the view that the bpoCs are due, not to an upiis'iig 
from the cenire uf the bun, but to a down-pnw of cooler prrtioni 
of the matter which has been ejected from the ^un. Bat here 1 
think 1 can nut go on without going hack to some rcECorchei in 
which tlie spretroBcope plays a moat Impoitaat port. It 11 to 
Prof. Kirchhoff that we owe Ihe first extcmivc application of tho 
spectroscope to the ^tudy of the sun. He held that unce bodiei 
m the state of inconde* cent gas give out bright lines in tbelr 
spectrum, according to the 0X160*^100^ which he made, indepen- 
dently of Prof HalFour Stewart, cf Prevpst’i theory of ex- 
changes, these glowing gases ought to absorb light of the som 
refmngibility coming frem a body behind. Now if you hnl ■ 
glowing {;a.s in front of an opaque body glowing at the sbow 
temperature, you ought to lee neither dark nor bright lines, for 
the gas wculd abnorb the light of the refrangibiJitiea which itself 
gives out, and it would nut absorb the light of the RrfrmngihilibCi 
which it does not give out, lo that in the region of the bright 
lines we should, even if the body behind were ai^ ay, get the rali 
amount of light due to the temperature, coming from the glowmg 
gas Itself ; in oihcr regions where then is no yuch bright ligU 
coming f^id the raa, yolL get the full omonot of light comiog^ 
from tne opaque Dtdy behi^. But if you (uppo^etfaii gas lo 
front, glowing though it be, to be at a lower temperature than 
the opaque body beWd, then it would aboorb moK light of the 
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kind which it givM out coming frutii llie body behind than it 
giveh out to rcpLicc it by virtue of its o«n cmis^iun, and acc-iril- 
ingly we should see the place of llio^e biiglit Jinc-j, or what 
would be bright lines if the gas were theie alone, dark on a bright 
ground By following out that theory he wa, enabled tu identify 
a ^eat numlicr of the dnik lines in the s dar spectium uiih the 
bright lines given dUl by elements which ne kn >w at the surface 
of the earth, such as iron, magne-ium, and so forth Now tliih 
throws a uiost important light on the constiUiti m of the ^uii It 
indicates that even in the outer, and, cimpaiaiivcly, therefore 
cooler portion of the sun, there mud still be a temperature so 
cnorinnus as to be a1)ove the boiliiig-jioinl of iron, and above 
the boiling point of some of the most refractory metals And 
now T will refer to a later application of llie sjicclro cope which 
was made by a gentleman whom 1 ^ee befuic me 1 ' ir^l I ‘•lioiild say 
that in the year 1842, in oSscrvinr a total solar eclip e, a new' 
phenouenon wis witnessed, or at least a ]ihcn imenon which, if 
not new, had n jt prcvioudy attracted general attention 1 he 
dark body of the moon was seen to b* *^0 rounded by lo^e- 
cilourcd ]irommciiccs having the appearance of mountains 
Whnt weie these? What coulil p iS'^ibly he iheir naluie? We had 
but a small nine to observe them , the grcalc^.t duration of a total 
eclip'ic of the sun i^a lillle over four minute , and these eclipses 
occur only once perhaps in two yeaii or su, and when iliey occur 
the totality ejttends over a strip along tlhc cnlh’u surface of only 
inconsidcrabh breadtli, with pmbably a gicat pirlioii of it falling 
on the ocean, so that if wx were tlicic present 111 a ship we could 
hardly make any ob'^crvations but w hat could be taken by the 
naked eye. the study of tUe-e promineiiLC-. and (he naluie of 
them must have been tlierefore a slow mailer to get on with, so 
long as we were limilctl to the observation of them duiin<T 
the peiiud of a total eclipse Tlie change of heiglil of those 
prominences showfa that they belong not to the moon, but to the 
sun Of course, as the mojn moved over Ihe h idy of the sun 
they would, if they belonged to the sun, tend to get shorter and 
shorter as they wxre covered 111, and w'ould leveal themselves 
gradually in the same w'ay behind the opposite side, which is 
jUst wlml happened In i860 hpecial provisum was made for 
the observation of tlicsc prominence^, and Mr l)e La Knc un- 
dertook to make a senes of photographs, which led to so le most 
important results, They showed, am mg nihcr things, that in 
some cases the prominences, whatever they were, were n it at all 
attached to the body of the huii, but wxrc suspended is clouds 
around it, 7 hey could not, therefore, be muiintLins clearly 
Mr, Lockyer, fur so ne considerable ti uc prior to 186S, had been 
devising in his iinnd a iiossihle mode of rendering those promi- 
nences vl'^lblc, and studying their niturc without waiting for or 
being dependent up the raie pheno iienoii of i Lola] rclipse 
If the light w'hich those projiincnces gave out consisted of bright 
lines, then, by applying a specUoscope of high |iower tu the 
study of tho,e bodies, we might so far reduce Ihc intensity of 
the intervening portions of the spectrum w'here there is the 
diffused light coming from the iminediale neighbjiirhood of 
the sun’s disk to render them visible At last he 
was rewarded by success, and the announce men 1 of this 
discovery was made to the Royal Society Meanwhile 
M Janssen bad gone out to India lo observe a tutal 
echpse, and the special subject winch he took up was to ob erve 
the spectrum of those prominences, which he did with ‘•iicccbb. 
The idea struck him, “ Why should not this be dune any day?" 
He tried, and ihe next day he snccecded In point of ab olute 
tune this was before the observation of Lockyer, although at the 
bme no account of it had reached this country, so that the two 
obiervalions were perfectly independent of each oiher, Well, 
mbbequent improvomenta in the method of observing ihose pro- 
nunencci have enabled ui to see them at will, ro that they may be 
obKrved from day to day, when we choose, from hour to hour, 
from minute to minute Toe forms of them can be seen, and it is 
tend that they move with utoundiag velociiy. They are pro- 
jected upwar fs from the lun with a velocity sometimes of lOO or 
even of 1 40 miles per second. Their formi were such as wc 
sight nmtui^ally attnbote to the ejection of gai from the body of 
the lu. It htd been conjectured that they might he of the 
■otiire of auroral duehaixes. ^ Their features however indicate 
that they are projections of acAml mailer from the iiin, and 
mOROver the nmtnre of their motion indicates the ftime This 
gives ns, then, a new idea of the vastness of the chinge^ which 
« continually going on at the snrfsee of the sun. 

Now what IS ifre origin of thtse changes? It seans to me 
that the most ressoonble ides that wn can form respecting them 


IS something derived from what takes place 111 our own earth, 
and what wc can observe here Suppose the •^iin to be shining, 
we will "-ay on a '-ummer’H day If we 1 luk horizontally with a 
telescope eveiything is seen to be 111 a slate of ireiiior , the air is 
far from homogcnroiis What is llie reasin of that ? The 
grcaier part cF Ihe sun's heat passes through the ujjjier strata of 
ihc aliTio^phere and reaches U", the air being tran^jiarent with 
regard to a lirge poitmn o* the sun's heat It w arms the sur- 
face of the earth 7 'hat in turn warms the air in contact with it, 
and further radutes forth heat of a kind for which the air Is 
opique, 7 he cnn^eiiuciicc is that the lower purLions of the air 
in coniact with the earth get wanner, and that unequally accord- 
ing to llie nature of the ground— more on stone-^ and gravel, 
for instance, and less on grass and so fuilh Hcmg warmer 
they get ligiiter, and iheicforc there is a constant a-cent, n 
constint mixing of the hot and cold portion’, by curmiU oF 
convcclion As ibis goei on continually a siratiim of air of 
considerable height bucnnes warmed in thi', manner, and soue 
tniiea an exchange by convection or something of the nainrc of 
convection takes place on a very gr.and scale I et us take the 
case of summer weather. Suppose wc have a succe sion of hot 
days accompanied iiy a good deal of evapornlMii, gradually these 
several cui rents of convection c.uise a warininr ol .1 slratuin 01 
an below' of i,>)n-.nlerablc height, which is aLnwell nupjdicdwith 
moisture from llie evaporation At ksl, taking the stratum as a 
wh )le, the equihhrmm becomes unstable, ami thrre ib an up- 
nish , hence there i-^ a kind of chimney f irnuti, IhruiiLjh which 
the air flo Vs upward , and then spreads out Intei ally ovrrhead 
Tills appears to he what lakes place in oui '■ummer thunder 
stoim> 7 he heated and moist air form ? for itself a chimney, 
and jn asi-ending lhe>e is a rapid depo .iiiun of what svia 
previ msly vapour of w'ater in the no v c>iiiden-.cd si ale of water 
Itself, and a rapid fall of rain occur', after a time Ttii' appears 
from so lie can've or other t ibe the occasion of the rlevchipmenl 
of a gieat deal of eleclriciLy, which is manifesxd in the for-n of 
lighining While tins nclinn goes on you hive the in draught 
towards what I will call the chimney from all sides , the vapour 
rooner or later gctb coiidenscd, and there is a fall of ram accom- 
panied by lightning Sometimes there is hail even in sum ncr ; 
fir when the air charged w-ith vapour gets to a particular height 
the vapour becomes condensed and forms rain , but it may be 
ihit the stratum of Ihc upper air ibit 1 pierced thro'iTh is below 
the frcc/in^-poiiit, and, ihc mi 11 through tins, il gets 

frozen. I will just call attention ti one f.ict , according to this 
view', you sec you may have a gfncral current of wind over the 
country— say, for the sake of illu tmtim, fron west lo east 
Suppoie there is .1 region to the west where an ascending current 
has been fo’-mcl , then there is an in-dr.\ught from all sides 
to th^t place, and when the thunderstorm has not yet come on 
you are m a co iiparative calm, because the general direct! m of 
the wind being fiom the west, and the in-diaiight cnnyiug the 
air from the east, the two togcllici lend In neutralise one 
amither , or you may b.ive aclually a wind blowing tow'ards the 
rcgi in of the thunfle^^torm Accordingly we ' now people often 
s^y that (hundercloud' mn\e against the wind 1 shall have 
occa'^ioii to rcFci in my next lectnrc to the divclopinent of atmo- 
spheric elccti inly in reference to some qiecuhtiun^ m regard to 
plienooicna acco npanviuj changes m the condition of the sun ; 
liut at present T merely refer to thi’. proce-.s as illu^tiative of what 
seems ti be the imst natural suppoution to make regarding the 
01 1 4111 of iheie dhluiliances which iie found lo be continually 
taking place at the surface of the bun TTie outer portions of 
the sun are the smirce of a gigantic amo'int of radinti m of heat 
and light which passch out m all direclion'. By this radiation 
those outer portions mud tend to a certain extent to cool d)wn, 
and cmsequenlly, as the same physical canditi ms holi good, 
if the same physicnl taws bald go id, at the surface oF the sun 
that we have on our own earth, you may easily suppose that, 
havin' become cooler than they were, the substance', become 
specidciKy heavier, .and accordingly give nsc to aiTcnts of con- 
vection similar to those that we have In our own atmo'phere 
from a similar cause, but operating in one respect in a difTcrent 
way, because m the solar atmosjmere there is a co Img from 
above, but in that of the earth a heating from below Those 
ininar nirrcnts of convection ascending and descending naturally 
enough give rwe *0 that mottled apMarance which is alwiys 
seen on the sun's surface, because if tne interior of the sun be 
hotter than the portioiu vriiioh have eooled by radiation, then 
the nsoending portions would nttnnily, being at a higher tem- 
perature, be brbfhter, the dewending portions darker, and small 
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(comparatively spealting) deccendin|; currenU may very likely, u 
it appears to me, be the cause of tbe^e appearances. Now just 
as at the surface of the earth these minor currcntfi of convection 
are continually ^ing on, and mixing up the heated porlionii below 
with Icsf heated portions above, till at lost a great catastrophe 
takes place, and we have a thunderstorm or even a cyclone , so 
the same thing may lake place at the surface of the sun, and 
minor currents of convection ^ay gradually cause a cooling of a 
greater stratum, and at last the equilibrium becomes unstable, 
and a great change takes place between the superhcial portions 
and those which lie beneath, and we have the manifestations of 
faculs and spots. According to this view the faculic would 
consist of the heated portions on a larger scale coming from the 
interior, and the spots of a snb'^equent down-rush on a large 
scale of the portions which had been erupted and had cooled by 
radiation, Kirchtaoff supposed that the spots were due, not to de- 
pressions of the sun, but to clouds of cuiniiaraLn ely coolga>^csor 
vapours rising above the general surface This was in contradiction 
to the relative altitudes of (he sun-^-pots and the general surface 
Bi made out originally by Wilson, and subsequently confirmed 
by Ibc observations of others , and moreover there are some other 
difhculticii connected with it. Let us suppose that there is an 
eruption of hydrogen which has got cool, then if that exists and 
there is a cold draught at some distance above the ^un, we cannot 
Ray it would absorb any longer the rays which it is capable of 
absorbing when glowing, because the correspondence of en ission 
and absorption only neccs'-arily holdfl good on condition that the 
subfitance is at a given temperature. If the temperature changes 
It IB possible, and In many coiies we know it la a fact, that the 
mode of abhorption may change with it. We know that the 
cold hydrogen ls transparent; we know, theoretically at any 
rate, that glowing hydrogen must be opaque with regard to light 
of the particular rcfrangibility which it emits , hence a cool 
mots of gas might cease to be opaque even by virtue of ith being 
cooled. Again, if we had a cloud of, say, vapour of iron, and if 
this were condensed into actual drops or globuleii of molten iron 
in the upper portion of the atmosphere, they would Form such a 
very rare >ort of mist as would be something like a very rare 
haze which barely obscures the sun, and would not give rise to 
more than a slight general darkening. Dut if the gases in 
descending got warmed again, they would then be in a condition 
to absorb light specifically , liut being at a lower temperature 
than the sun they would not give out nearly so much light as 
tb^ absorb, 

nat seems to me to be the most natural explanation of the 
sroti and of the phenomena attending them 1 may have some- 
thing more to say about this on a future occasion , but, os I see 
the time is going on, it would probably be more agreeable to you 
that 1 should postpone anything further I have to say to you 
upon this subject until my next lecture, in the course of which I 
hope, as I have .said, to point out a speculation as to the connec- 
tion which exists between sun-spots , and certain phenomena 
which we know exist at the surface of the earth There are 
probabilities to my mind in favour of it, but 1 will, with your 
pcnni!>5]on, defer allusion to it to my next lecture. 

{To be continued.^ 


THE HELVETIC SOCIETY OF NATURAL 
SCIENCES 

'T'HIS Society held its sixty-fourth snnual session at Aarau on 
^ August 8, 9, and lo, under residency of Prof Muhlberg, 
whose opening discourse treated or recent progress in physiology 
and cbemistiy. An account of the proceedings (of which we 
here offer a brief risumi) w ill be fouhd in the Archives da 
Sciences. 

In the Section of Physics and Chemistry Prof Forel read a 
valuable paper on the periodic variations of glaciers. These 
periods of advance and retreat are proved to embrace several 
years (five fo twenty and more) ; they axe due in the first instance 
mainly to vuiation m velocity of the glacier, and this to small 
variations in the thickness of the tM repeated in the Rome 
sense for several years, the consequent variation of velocity be- 
coming much more pronounced os the glacier descends, and the 
ultimate effect being separated by many yean from its original 
conse. The varying heat of Bummer appears to be of quite 
secondary importance. In one of three papen, commiinicatcd 
by M. Roottl Pictet, he described his new method of distllUtfion 
and rectification of ipinU by a rational um of low tempentures. 


The two processes are performed at once , and with considerable 
economy a purer product is obtained Another pape* explained 
the pnnciple of nis rapid steamer, now being made, and the 
working of which will be watched wiih interest. Ihe third 
treated of the different qualities of steel os regards magnetisation 
and permanence of magnetic power. (To this and the pre- 
ceding, reference hab been already made in our columns ) 

M Knppendorff exhibited a model of a balloon, to be pro- 
pelled in light uindq by escape of compressed air at the end of a 
wooden axis rendered honrontal or inclined according to the 
direction aimed at (by sbifiing the suspension of the car) The 
air would be compressed by four men into a small copper re- 
ceiver at the olhcT end uT the axis, and a second reservoir 
holding liquid carbonic acid uouM be at hand in case of need 
In a micro-telephone described by Prof Amsler-I^ffon, the 
flame of a manouicliic capsule (like iho^e of Konig) is inserted 
in a telephone ciruut , i(s conductivity being increa.sed uith 
\npDUrs of I nlaK.sium Itfi change in /orm and Mze through 
vibrations of a thin plnle of ^tccl under connd, enlails changes in 
electric resistancr, and the telephone is affected accordingly 
The apparatus is said lo be very sensitive Some useful hints 
on reprc-cniatmn by projection of lungitudinal and transversal 
vibrations are given in a pnprr by Dr, R Weber MM Soret 
and Sarasni indicated ,i new method of determining the angle of 
rotation of quart 7, and showed, in a curve, how the rotatory 
power vanes with the wave length 

All interesting obsrivation is rcjwrlcd by Prof Dufour, w'ho 
finds in deformation of images produced on large surfaces of 
calm water, a new proof of the mundness of the earth This 
may often be wiLiies*-ed on tbel nke of Geneva, eg. the reflected 
steeple of Monireux, ^ecn from Morges , and in the case of ships 
«ome kilometres distant at sea Prof Korel, from a study of 
the recent earthquakes in the Cantons of Vaud and Neuchatel, 
find.s analogies to the phenomena of a vibrating plate mChladni's 
expcrimenls , the intensity and direction of a shock, ee being 
very different in places quite near each other. Guid^ by theo- 
retical conbideration^, M. Lhapnuis has measured the hbeiation 
of heat through condensation when water is introduced suddenly 
into an evacuated tube filled with charcoal in temperature cqui 
hhnum with the water, and from the data, and the compres-ibjlity 
of water he infert the adherent u ater lo be under a pressure of 
at least 36 million atmospheres. Among other subjects discussed 
were the measurement of radiant heat with the differential ther- 
mometer (Dufour), the determination of tartar and tartaric acid 
in wines of commerce (Piccard), and the action of bromine on a 
mixture of water and sulphide of carbon (Ureck). 

In Zoology M Fatio gave some account of his continued re- 
searches on disinfection uilh sulphurous acid. The vapours act 
in two ways on all organisms which depend on oxygen for life, 
VIZ. asphyxiating them by supprc^^sion of that element, and 
gradually burning them interiorly, the acid bcin^ dissolved in 
their humours or aqueous parti , the doses and times of appli- 
cation are varied accordingly. The more aqueous in substance 
an animal or plant is, the more quickly is it affected. The doae 
and tune of application, m different receivers, will also be varied 
according to temperature affecting diffusion of gas and the 
hygrometric state of the air and envdoping mitenaJ M. Fatio 
operated successfully on vibnons and l^teria in infusions sub- 
mitted to an atmosphere mixed wilh sulphurous acid (the depth 
of the liquid here determines the time of exposure), and the 
range of application is evidently wide. M. Vogt gave some 
interesting facts showing the exten>iive adaptation of colours in 
animals of the Saharan Desert to that or the ground. With 
regard to the exceptional colour of nearly all Coleoptera, vix. 
black, he considcn they find protection in their bod smell, and 
also their strong resemblance, when contracted and feigning 
death, to excrement of gazelles, goats, and sheep. The animals 
brought to the surface by water of Artesian u ells in that region 
M. Vogt finds to be quite without the characters of animals living 
in caverns and subterranean water ; their eyes ore well deve- 
loped, and their coloun pronounced. They are indeed proved 
to live but tcmporanly underground. With albuminiscd paper 
Prof. Forel fixed 40 metres as the limit of penetration of chemical 
rijB into water, but Dr. Aspen has, bv a different method, got a 
photographic effect in the l^ke of Zurich u far down u 90 
metres. 1 he reseorchcR of Dr. Yung on the influence of food 
on frog development have been formerly noticed ; and of the 
remaining subjects we merely note the sense of colour in Cepha 
lopoda (Keller), a peculiar mode of copulation In dendiocmle 
marine worms (Lang), and Ihe condition s of production of 
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rhythmicil contractions m the wing membranes of hats (Luclis- 
infer). 

In the Botanical Seclian M. Buser read a paper on Swiss 
willows, and Pruf, Scbnctzler gave ^ome observations on the 
vegetation of Lathreea ^guamana on tree-roots. 

To the Section of Geology M, Jaccard submitted a project of 
map^ of the '*errat<c phenomenon" m Switzerland, on the plan 
of those constructed bv MM. Falsan and Chantre for the Rhone 
Valley. Dr Rothpletz duciHscd the tSU of faults in the 
geology of the Alps, shDiMng that Ihe^ie arc by no means excep- 
tional, 'ind deserve more study than they have hitherto bad. 
Dr. de la Harpe pre<^ented a collection of Egyptian nummuhtes. 
Dr. Gillieron had a paper on the age of (he red schists of the 
Simmenthal. Prof Ma}cr-Ermann furnished proof that the 
Loire mast have flowed into the Parisian Gulf of the N' rth Sea 
during the whole Eocene period, and that it was only at the end 
of the Infcnoi Neognie or Aqnitninan epoch th.it it mode the 
bend at Orleans and entered the AtlauUc 'Ilie Pleistocene of 
Central Europe formed the subject of an instructive paper read 
by Dr Rothpletz at the first general meeting 

In Mrdicinc a paper was read by Di lliriSn r on the extension 
of denf mulism in bwitzcrlai i1, and its relations with gottre 
and crelinism He finds (hit lliese ihrec arc meicly different 
manifestations of one and the same iirinciplc of degeneracy of 
race, a principle which, in Switzerlaiul, is endemic in the Tiias ic. 
Marine Molassic, and Eocene format lon^. 


THE ARCHAlOLOGICAL CONGRESS AT 
TIFLIS 

E proceedings of this Congress, recently held at Tiflis 
were both interesting and animated No less than 700 
members arrived at Tiflis from various parts of the Cau- 
casus, and fifty five from various parts of Russia. The 
foreign members were few — Prof Virchow, who took advantage 
of his stay m the Caucasus to make an excursion to O'^setia, and 
Messrs Aeger and Ilubsch fiom Vienna Tlie Congresi was 
opened by Count OuvarofTinone of the halts of the palace, before 
an audience of about 800 persons The President of tbc Con- 
gress, M KomarofT, pointed out that the Congress had met with 
much sjmpathv from all interested in the study of the Caucasus, 
as vie'l as miiclibclp from the teachers of print ary and secondary 
schools, who had sent in many interesting objects for the exhi- 
bition We notice amon^ the objects exhibited a most intrreaUng 
collection of bronze antiquities from Ossetia, Bosphonou anti- 
quities from a kourgan of the province of Kouban, ^tone imple- 
ments from Tzalko, Georgian ornaments and stone Implements 
from the provinces of Novgorod and Tver. Ossetia has been 
knoan for many years for a great find of interesting bronze 
Implements, of figures of animals, curved hatchets with spirals 
and zig-zag ornaments and with figures of animals, as well as 
religions objects belonging to some unknown worship ; the col- 
lection, which was bought some time ago by M, Chantre, is 
veiy complete, and will soon be described by him. The new 
collections from a kourgan at the Sievers Station consist of 
masi^ive gold, and represent subjects of Greek mythology 
On the same day the excellent Caucasian nniseiiin which was 
founded several years ago, but was closed for two yciirs for 
unknown reasons, was re-opened. 

Count Ouvaroff mode an interesting communication on the 
remains of the Stone period which were found near Irkutsk, 
on the ]:iank of the Angara Kiver, at Talminskoy vilJoge, Many 
human skeletons, with stone and bone implements, and per- 
forated teeth of animaU, were found there, together with 
hatchetR of jode (nephrite), which numbered as many as two 
hundred. This is the first find of jade implements in graves m 
Russia. This communication gave nse to an interesting discus 
lion, during which M. Moushketofl^ the well-know n traveller in 
Turkestan, spoke of the great monolith of nephrite at Bamar- 
cand, on the grave of Tamerlane. It has the sWpe of a paral- 
lelopiped, 7*8 feet long, 1 5 foot wide, and i a foot high, and 
weighs ahoat 1800 pounds, whilst the i^rc.'ite&t pieces of ne^dirite 
which are found In Mulders do not weigh more than 700 or 750 
p^nd«. ft IS well poliahed, but u broken through its eentre. 

rock resembles very much fhat of Kfaotan. As to the 
places where nephrite Is found im ji/w, our knowledge is still 
very limited. Messrs, Shaw and Hermann Schlagintwert have 
seen nephrite mines in the Kwen-Lun, clo^e by Balaktchi, at a 
height of ia,cx)o feet; according to Dr. Stoiiczka it appears 
there as veins In chlorite- slates and quartiites, Ttro other placp 


where nephrite is found are known north of the Kwen-I un 
Mountains, close bv the Kdian Pobt, at a height of 6070 feet, 
and near Kamat village on the highway to Khotan, at a height 
of 5790 feet , a fuurlh is presumed to be at the sources of the 
Yourison-tufili, or Khotan River. But the nephiitc implements 
which we found in graves were mostly made from boulders of 
this rnck, which are often found in Eastern Siberia on the bhores 
of Lake Baikal, and on the Boutogol Mountain in the Sayan 
Highlands ; however, we do not know that nephrite was found 
iH si/u in these latitudes All implements which are in the St. 
Petersburg museums were made of nephrite from Eastern bibena, 
whilst the Kwen-Lun jnde ii^erl only in recent Chinese 
products 

Prof SaTnokvaenff made a communication on his Rnd^ in the 
graves on the Caucasn*;, m the ncighboiirlmcid of Pyatigorsk. 
Tie excavated abont 200 graves belonging to the Stone, Brrinze, 
and Iron periods. In the larger groves he found bronze imple- 
ments together with stone ones, and as there arc in these graves, 
together with linncs of sheep, several split human bones which do 
not belong to skeletons, he supposes that during the Bronze 
penrd the inhabitants of this part of the Caucasus were Anlhro- 
popbagists. This opinion, hovevci, was not concurred in by the 
m^onty of members of the Congress 

The thief work of the Congress wai in the branches of History 
and Antiquities , but we 1 oUce also a special 'titling for com- 
munications in French and German, during which several 
papers were read connected with the natural Fciences Thus 
Dr. Obst, Director of the T eip/ig Ethnographical Museum, 
read a paper upon the results of ihc statistical researches on the 
colour of hair and eyes in Saxony, and M Smirnofl gave the 
results of the same inquiries with the Armenians and Georgians 
of Transcaucasia, as well as with the Russian po[u 1 alion of the 
provinces of Knuhan and Stavropol Ont nf 25CO Armenian 
children there were 63 per cent of dark, 4 ptr cent of fair, and 
33 pe- cent of mixed (fair hair with dark eyes, or vice versa). 
Of 1400 Russian children there were only 14 ^ per cent of dork, 
and It IS deserving of notice that M. Smirnofl could not discover 
any difference between Great Russians and little Rucsians, the 
number of fair children being 33 3 per cent m tbc former, and 
32 o in the latter, whilst the mix^ make respectively S2'2 and 
S 3 5 cent As to Georgians and Imers, the observations 
arc not sufficiently wide, but it may be slated that purely dark 
children are le*^5 numerous (50 to 55 per cent.) than with 
Armenians 

Prof. Virchow gave a long and interesting lecture on the chief 
prohlcms of the Ethnology and Archaeology of the Caucasus, ac- 
companied with ‘^ome remarka on the civili<^ation of ila former m- 
hibitanta Speaking on the usually received r pmlon that the 
Caucasus was the highway for popafatiomi coming from Asia to 
Europe, Prof Virchow expre^sed some doubts as to the crossing 
of the Caucasian passes by whole tribes at a time when the 
communications were so difficult and the icc covering descended 
lower than now. It would be most important, therefore, to 
know if the first inhabitants of the Caucasus can e from the 
north or from the south. Speaking further of the Osfietians, 
Prof Virchow was astonished not to find among the adult popu- 
lation a ••ingle true fair type, which might seem contradictory of 
former opinions , only among children did he find fair-haircd 
individuals with rosy Flemish cheeks. On tbc other hand, 
some measurements have tirou;{ht him to the coi elusion that the 
Ossetian skull is >^hort and high, very different from the German 
type of skulls, Dolichocephalir skulls are very rare, and show 
tnat the tribes of t^e Caucasus have undergone much mixture with 
other people As to the antiquities found m Ossetia, Prof 
Virchow conaiders that (he civilisation they speak of was far 
more recent than that discovered by Dr, Sebbemann at Troy, 
as it does not contain stone implements, but has, on the 
contrary, curved fihulie which were unknown at Hiasarlik The 
ornaments of the O selian bronze implement^ and especially the 
figures of stags, horxe% and mountain-sheen, ^eem to show a 
connection between the former inhabitants of the Caucasus with 
those of the Altai Mountains. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford — The following ore the combes of instruction in 
natural science to be given this term at Oxford — Prof. OdJmg 
lectures on the atomic theory, Mr. Watts on organic, Mr. 
Fisher on inorganic chemistry, and Mr, F D Brown on physical 
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cheiDiitry The Tjnacre Profes^nnhip of PhyMology, vacant 
by the death of Prof Rollehton, will not be filled up in time for 
the new iHYires^or to undertake thi't term'b lecture^ Mi. Hatchett 
Jacksons ill give the profeiional lectures, taking the nervous 
system for his subject, Mr. Ih^imob will lecture on comparative 
anatomy , and Mr Kohcrtbnn will form a c.las^ for prauhcsl 
nucro'-copy Prof Pritchard will give a course of lectures on 
Ibc theory of the tran-it instiument and on the ]danctary theory, 
and will form an elementary class three evenn gs a ueck at the 
Univer'iity Observatory. Pi i f I awson lectnres on vegetable 
histology at the Botanic Garden , Prof, Maskelyne on crystallo- 
graphy , and Prof Pre-twich on the principlts of geology at the 
Mu'cuin Prof Westwood gives informal in^tiuclion on the 
Artliropoda every afternoon 

At Chn-t Cliurih Mr Ven on ilarcourt gives a course rf lec- 
tures on the metallic elements, and Mr Barclov Ihompson a 
course Oil the I emuridtc and Simiade. At Magdalen Mr. ^ule 
continues his demon.*- trat ions on the chemistry of the tissues nnd 
Becretioiis. At Balliol Mr Dixon forms a (lass for the detcr- 
minalion of the Lomposition and vapoui density of organic 
substances. At Exttcr Mr Morgan lectures on histology. 

At Trinity College the Millard Scholarship in Natiii af Science 
has been awarded to Mr A E. Field from the Modern School, 
Bedford. 


SCIENTIFIC SERIALS 

The AmerycaH Journal of Science, September — lleiijamiii 
Peirce. — limeiald green spodumene from Alexander County, 
North Carol Ilia, by E S Dana — Objects and iiilerprctatu n of 
soil analyses, liy G W llilgord — Mineral ogical note*;, by B 
Silliman — 1 iquefaction and cold prrduced by the mutual reac- 
tion of solid s^Il^l^lnc(.s by E M Walton — Spectrum of 
arsenic, fay () W llartington. 

Journal of the Ftauklin Institute, September. — On the effect 
of prubniged sticsb on the strength and elasticity of pine Umber, 
by Prof '1 bill' ton — Relative economic efficiency of Corliss con- 
densing and non -cond easing engii'C^, &c , by Chief- F ngineer 
lahcrwond — Thscu'^^ions on rails (continued) — Burnishing and 
ductilising steel, by Mr. Reese. — Industrial education from a 
busine-s staivlpoint, by Mr Clark. 

Annalen dtr Pkystk und C/ietnte, No 9 —On the relation of 
fnctinn-LumUnls of n ercury on temperature, by S KocK — On 
the internal friction of solutions of some chromates, by K F 
Slottc — Some experiments on heat-conductioii, by C Chns- 
lian*-en. — On the vapour-Icn ionii of liquid-mixtures, by f) 
Konoualuw — On an elcctro-dynamic balance, by H. IIclmholtE. 
—On ibe change of the ibcnno-elcctric position of iron and '-tccl 
by magnetisation, by V Strouhal and C. Baru'^ —The cycle 1 
obtain^ ih'ougli the rcacUon current of electrolytic transference, 
and lb rough evaporation and ccindemation — On the electro- 
magnetic mtQtion of the plane of ixilan^ation of radiant heat in 
solid and liquid ^uluitanccs, by L Grunmach —The height of 
the earth's atmo«iphere, by A . Kerber — On the courses of a free 
particle on the rotating cart h-'^iir face, and their «-ignificance for 
meteorology, by A Sprung — Oo the ether as a means of action 
at a distance, by G. Helm. — Remark on the paper on a new 
vulumeninncier, by A. Paalzow 

Journal de Physique^ Se pi ember. — The principle of conserva- 
tion of electricity, or second principle of the theory of electric 
phenomena, by G, Lippmanii — Ke.searches on the refringent 
power of liquids, by B C Damien, — I'hc devio<-cope, or appa- 
ratus fthnwing directly the ratio between the angular velocity of ; 
the earih and that of any honton round the vcriical of a place, 
by G. hire. — Processes for making figures for demonstrations ' 
with the aid of projectioDSi by M. Franfou-Franck. — Note<kfrom I 
the Journal of the Rqs.sian rhyaico-chemical Society. | 

Archives des Sc unces physiques tt naty relies, August 15. — Com- I 
paralive study of diffeient qualities of steel as regards niognetisi- ! 
tion and permanence of their magnetic power, by M Pictet — I 
Some thcorcixu of thermodynamics and their applicaiion to the I 
theory of amieous vapour, by G. Cellener. — C3n Comet h of | 
1881, by MM Thiiry and Meyer, — On the comet of August, 
1881, by M Meyer. 

Bulletin de PAcadhnie Royale des Snemres de Sel^gue, No, 7. 
— On bicarbonate of ammonia, by M. Melsens. — Some expen- 
ments on thin liquid film*, by M. Plateau, — EfTecfti of lightning , 
on trees placed near a ^telegraph v^re, by M, Montigny. — , 


Analysis of the light of Comet b, 18S1, by M, Fievcz, — On the 
theory of binary forms wiih several series of variables, by M 
Le Paige. 

Rtvisfii SaenUfito-Industriale, August 15, — On ihe causes of 
earthquakes by Dr Lucchetti — The Pliocene fos'-ils of Sam- 
benedetto del Tionto, hy Prof Spnda. 

September i — Measurement of vcloaty on railways, by A, 
Milesi — Automatic appaiotus for coiling metallic wires (Miih 
silk or cotton), by G Serravalle, 

Ver handlungen des naiurkistonschen Veretns der preusstschetu 
Rhetfdande und Wrstfalens, iSBo, Second half. — Wandering 
tones, hy H Reatileaux — Gcognostic results of earih benng 
near the infantry barracks in OHnahriick, by W, Treckner— On 
the application of ibe electro dynamic potential to the deternii- 
natiunof pond emmotivc and clectiomotive lorce<!, by K, Clau'-ius 
— De ciiptioii of ihe spiders hitherto obhcrvcd at Bonn, by P 
Bertksu 

1881 — First half —The nuartzite and slate on the eastern 
border nf the Rhine slate hills and their neighl ourbood, by C 
Chelins — On thcdisliil ution i,f aniiu.iU in ihc Rhongel and 
the Main valley wiih reference to Eifel and the Rhemthal, hy F. 
1 eydiif — Contnl ulioni to the in'^ect-fauna of the coal formation 
of .SaarVrucken, by F Goldeiiberg 

Memofie della Soaeth. de^li Sfettroscopidi Raliani, July. — Pro- 
tuberances oh^eived at Rome during ihe fimt (|uarler of 188 r, by 
P Tncchim — Two solar regions incoinlant .ictivity during 1880, 
by the ‘ame, — On the distribution of spitts, faiul.e, and pro- 
tuberances on the surface during 1S80, by the same — On 
direct and sprclro-^cnyuc solar observations marie at Kuu e in 
the first quaiLer of 1881, by the same. 


SOCIETIES AND ACADEMIES 
Vienna 

Imperial Academy of Sciencea, October 6 — V. Burg m 
the chair — The lullowing papers were read — T Singer, on 
secondary degeneration 111 the spinal marrow of dog — K 
Pribram and Al Handl, on the specific viscosity of hquiils and 
its relation to the cheimical conslituiion — James Moser (Cam- 
bridge), on the microphonic action of selcnium-cells. — V 
Dvorak, on some acoustic phenomena of moliun, especially on 
the acoustic rrdiou eler — Bob Brauncr, contnhntiona to the 
chemistry of cerium metals — E. Goldstein, on Ihe hand spec- 
trum of oir — T .SchicBinger, a sealed packet relating to the 
unity of natural philo* ophy 
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SCIENTIFIC WORTHIES 

XVIII.— James Clerk Maxwell 

Born June 13, 1831 ; Died November 5, 1879 

W E have already (vol. xxi pp. 43 and 317) said so 
much on the life and work of the lato Prof Clerk 
Maxwell, that in presenting his portrait as one of our 
Scientific Worthies, little more is necessary than to rcfcrto 
the leading facts of his life Born on June 13, 1831, he was 
the son of John Clerk Maxwell of Middlcbic, a scion of a 
well-known Scottish family, the Clerks of Penicuick When 
James was only eight years of age, he lost his mother, 
after which his father led a retired life, devoting himself 
to the care of his estates and of his son. The latter was 
educated in the first instance at the Edinburgh Academy, 
where m 1845 he gained the Academical Club Medal for 
Geometry, and the Silver Medal for Mathematics m 1847 
A visit to William Nicol at this period was a marked 
event in his life, leading him, with apparatus of his own 
construction, to make obsenrations on polarised light A 
pair of prisms presented to him by Nicol were treasured 
by him throughout life, and three weeks before his death 
they were deposited in one of the show-cases of the 
Cavendish Laboratory. 

After leaving the Academy, Maxwell, to quote the words 
of Prof Tait (Nature, voI xxi p. 317), “ ^pent the 
years 1847-50 at the University of Edinburgh, without 
keeping the regular course for a degree He was allowed 
to work during this period, without assistance or super- 
vision, in the Laboratories of Natural Philosophy and of 
Chemistry and he thus experimentally taught himself 
much which other men have to learn with great difficulty 
from lectures or books His reading was very extensive 
The records of the University Library show that he 
earned home for study, during these years, such books 
as Fourier’s Thdorte dc la Chaleur^ Monge’s G^omitrie 
Descriptive^ Newton's Optics^ Willis' Principles of Me- 
chanism^ Cauchy's Calcul Diffirentiely Taylor’s Scientific 
and others of a very high order. These were 
read through^ not merely consulted.*' In October, 1850, 
Maxwell went to Cambridge, entering at Peterhouse, 
Soon after hi 5 entry at Peterhouse, however, in December 
1850, he migrated to Trinity, where he found spints 
of tastes similar to his own in the matter of physical 
research , here he soon became a leader among his 
fellows. In 1854 I'c came out Second Wrangler, and was 
bracketed as First Smith's Prizeman, In 1^55 Maxwell 
became a Fellow of Trinity, and in 1856 he obtamed the 
Professorship of Natural Philosophy in Manschal Col- 
lie, Aberdeen. To quote the memoir by Mr. W. Garnett 
in Nature, vol. xxi.;— “In 1858 he married Katberinc, 
a daughter of Principal Dewar of Manschal College, thus 
vacating his fellowship at Trinity In i860 he succeeded 
Prof. Goodeve as Professor^ of NatUTHl PhRosophy 
and Astronomy in King's College, London, but after the 
death of his father he retired In 1865 to bis estate ' in 
Scotland, where he subsequently carried out hls ftitheris 
plans for completing the house and offices at Glentalr. 
In 1871 he was invited by the Senate of the Univenity of 
Vou xxrv— Na 626 


Cambiidge to accept the Chair of Experimental Physics 
which had just been created, and on October 25, 1671, 
he delivered his inaugural lecture as Professor of Experi- 
I mental Physics in the University of Cambridge. At first 
the most important pait of his work consisted in arranging 
the details of the Cavendish I aborutory ^\hich the Duke 
of Devonshire had ofifered to present to the University, 
and the building of which was personally superintended 
by Prof Maxwell from first to last. The whole of the 
• arrangements which render the Cavendish Laboratory so 
admnably adapted for Phjsical investij;;aiions, are due to 
the care and forethought of Prof. Clerk Maxwell When 
the building had been completed and formally presented 
to the University, the Duke of Devonshire further higni- 
fied his desire to provide it with a complete equipment of 
apparatus, and ail this was procured under the personal 
supervision of the Professor In 1872 he was elected 
Honorary Fellow of Trinity College, Cambridge ” 

During the winter of 1878-9, Prof Clerk Maxwell's 
health began to give way, and with some transient gleams 
of hope he gradually sank, dying on November 5, 1S79 
He received many honours during his lifetime , he was a 
Fellow of the Royal Society, LL D of Edinburgh, and 
D C L. of Oxford , Honorary Member of the American 
Academy of Arts and Sciences, the American Philo- 
sophical Society, and the New York Academy of Sciences , 
Corresponding Member of the Imperial Academy of 
Sciences, Vienna, and Associate of the Amsterdam Royal 
Academy of Sciences 

In i860 the Rumford Medal of the Royal Society was 
awarded to Prof Clerk Maxwell " for his Researches on 
the Composition of Colours, and other C ptical papers " 
In hib address on the presentation of the medal, Major- 
General Sabine alluded to Prof Maxwell's calculation 
showing the connection of the ^'mech.-inical strains to 
which elastic solids are subjected under certain con- 
ditions with the eoloured curves which those sohds exhibit 
in pola^wd light." 

To Clerk Maxwell’s private character, to the position 
he unobtrusively took as a Christian, to liis qualities as a 
poet and humorist, and to the varied work he has accom- 
plished, It is scarcely nccessaiy again to allude here, all 
these points will be found clearly brought out in the 
articles by Prof Tait and Mr Garnett above referred to. 
Nor IS it necessary to repeat here the list of his principal 
papers and publications, and the great and important 
additions which Clerk Maxwell made to the sum of scien- 
tific knowledge, or the light he shed on the principles of 
the department;, of science which be specially cultivated. 
Besides the references already given we would commend 
the reader who desires to have a fairly complete notion 
of the value of the work of the remarkable man whose 
portrait we give to-day, to the articles by Prof. Tait on 
Clerk Maxwell’s Electneity and Magnetism," vol. vii 
p. 478, “Matter and Motion," voL xvi. p. 119, and the 
numeroM papers by Maxwell himself scattered through 
the volumes of Naturl 


DM. SIEMENS ON TECHNICAL EDUCATION 

F ew can read the address of Dr. C. W. Siemens to 
the Midland Institute, which appean in another 
place in our columns (p. 619), without admitting that of 
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all living men Dr. Siemens has the best right to speak 
upon the relations between scientiAc education and the 
scientific industries. Himself a product of the educational 
system of Germany, and one of the foremost, if not m his 
own line the foremost, of scientific men in the industrial 
world, and in the land of his adoption, he yet uses no 
unmeaning terms when he tells us that the particular form 
of technical education afforded by that characteristic in- 
stitution, the German Folytcchnicum, "is certainly inap- 
plicable to the condition of things which we find m this 
country 

The argument with which Dr, Siemens enforces this 
view 15 , so far as we are aware, a novel one from the edu- 
cational point of view He assumes frankly and without 
disguise that in any industry which is, like the railway 
system of Germany or our own telegraphic system, a 
Government monopoly, there is essentially a tendency tp 
discourage improvements or any thing savouring of novelty 
or innovation. He also assumes that the system of 
"polytechnic” education fosters a like tendency, inas- 
much as he thinks that, as administered in Germany, this 
system turns out students destitute of originality, and 
dogmatically persuaded that the particular machines or 
processes they have studied in the Polylechnicum arc 
embodiments of perfection proved and established like 
propositions in Euclid. From these two preihises the 
inference logically follows that although the Poly tech- 
nicum may be all very well for turning out young men 
fitted for Government appointments in a country where 
railways, mines, and factories are State establishments, 
such an institution is inappropriate in a country like 
England 

There is doubtless much force in this position, though 
the contrast between industrial conditions in Germany 
and England is hardly fairly represented by so sweeping 
a generalisation If in a land of strong tendencies toward 
monopolism and conservatism the system of technical 
education has taken a similar bias, we should be^isposcd 
to argue that a complete system of technical education 
would, in a country where industrial enterprise is freer, 
tend toward a freer development 

On the other hand, Dr Siemens sees plainly the in- 
heient badness of the condition of things in England, 
where technical education has so long been neglected. 
He condemns tu /ato the old system of binding a lad to 
an apprenticeship of seven years' drudgery and mechani- 
cal routine, causing him, as such a system does, to give 
up thinking altogether , and is in favour of a much 
shorter term of pupillage. 

Though he is not very explicit on the point, it is not 
difficult to gather the general drift of Dr. Siemens' views 
as to what system he would adopt in preference to the 
method of the German Polytechnic Colleges. Firstly, 
he would have science-teaching systematically incorpo- 
rated in the educational curriculum of every school in 
the manner in which we have for years advocated, and in 
which Sir John Lubbock and many others have advocated 
It. He would also have science taught by practical work 
in chemical, physical, and mechanical laboratories 
attached to the schools. In the case of the industrial 
classes he would have mathematics and natural science 
taught to all lads before the age of fourteen, and would 
fix that as the minimum agt at which they should be 


admissible to work in mines or factories. Were this 
done, he thinks a three years' apprenticeship would be 
amply sufficient to learn any mechanical trade ; and he 
would lay upon the employer the responsibility of seeing 
that dunng this term the apprentice spent his even- 
ings and his Saturdays in diligent attendance at some 
technical or technological class where the principles 
underlying the operations of his business would be taught 
him. 

We cannot too heartily endorse this last suggestion, 
which is now the more appropriate when not only in the 
metropolis but in all our chief towns and cities such 
classes for pure and applied science are being held under 
the auspices of the Science and Art Department and of 
the City and Guilds' Institute 

Another point on which Dr. Siemens speaks with 
weight IS the importance of providing an adequate supply 
of trained teachers. Those who know the history of the 
attempts to render the teaching of the science classes 
under the Science and Art Department of greater effi- 
ciency, will heartily unite in the satisfaction expressed by 
Dr. Siemens concerning the reforms now in progress by 
which the Royal School of Mines and its associated 
science classes will be reorganised and developed into 
a Normal School of Science The neglect and 
apathy of previous Governments have been indeed 
deplorable ; but it is to be hoped that the greatest of 
the acknowledged defects of the national system of 
science-teaching are now in a fair way to be efficiently 
remedied 

Dr Siemens points out that while laboratory work in 
schools IS necessary it is comparatively inexpensive, being 
elementary in character But for the efficient training 
not of teachers alone, but of students who have advanced 
beyond first principles, the delicate and elaborate ap- 
pliances of exact science are more than ever essential : 
and for that reason "very complete laboratories arc of 
great importance at the universities and superior colleges, 
where exact science and independent research take the 
place of mere tuition of first principles " We trust these 
words M ill not be lost in the places where they are most 
needed. When we look at the large and complete equip- 
ment of the mechanical, physical, and chemical labora- 
tories of the colleges and universities to be found in every 
large town in Germany, France, and Switzerland, and 
compare them with the utterly shabby and insignificant 
dens which go by these names in the science colleges of 
Newcastle, Bnstol, and Leeds, we feel that by no means 
the least important point of Dr. Siemens' discourse is the 
paragraph we have quoted above. 

The concluding remarks, in which Dr. Siemens alluded 
to the Electrical Exhibition in Paris as pointing the moral 
of the inevitable changes and improvements which are 
continually invading every branch of industry cannot fail 
to impress many whose expenence will confirm the truth 
of the observation. The plain fact remains that in 
the race of industrial improvements England cannot 
afford to stand still. And if the Continental nations 
have in some respects stolen a march upon us in 
these last years, it is not yet too late to organise and 
develop a system of technical education of our own 
adapted to our own special industrial conditions and 
needs. 
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RECENT ORNITHOLOGICAL WORKS 

Tht Ornithological Works of Arthur^ Ninth Afargutt 
of Tweeddale^ F.R S , etc. Reprinted from the Origi- 
nals by the desire of his Widow. Edited and Revised 
by his Nephew, Robert G. Wardlaw Ramsay, F L S., 
etc , Captain 74th Highlanders. Together with a Bio- 
graphical Sketch of the Author, by William Howard 
Russell, LL D, 4to Pp. i-lxiv., 1-760. (London 
For Private Circulation, 1881,) 

Omitologia della Papuasta e delle Molucche^ di Tommaso 
Salvadori, Parte scconda. 1 vol 4to 706 pp 
(Torino, 1881.) 

T he very handsome volume, m which the works of 
the late Marquis of Tweed dale have now been col- 
lected and published, forms a httmg monument of the 
labours of one of the best ornithologists that this country 
has ever produced, and its utility to working naturalists 
cannot be doubted No one who knew the author of these 
memoirs will be surprised at the new aspect which is 
thrown upon his life by the publication of the biographi- 
cal sketch which Dr Russell has contributed, though to 
scientific men Lord Tweeddale was chiefly known as a 
laborious ornithologist and a thoroughly sound writer .md 
cniic j but from the volume now before us we read the 
highest testimony to his qualities as a soldier, and receive 
evidence that the same thoroughness which characterised 
hiB scientific work was also prominent throughout the 
whole of his military career. His first ornithological 
paper appears to have been published in 1844, and was a 
carefully-written essay, and then for the space of twenty- 
two years nothing bearing on his favourite study appeared 
from his pen His biography, however, shows that during 
this lapse of time he was completely occupied with his 
military duties, serving throughout the Sutlej campaign, 
and later on taking part with the Guards in the memor- 
able Crimean War , and even at this distance of time it 
19 refreshing to read the clear and vigorous criticisms 
which his keen perception enabled him to make at that 
penod on the conduct of military affairs m the East 
Retiring from active service in 1 863, he appears to have 
from that time devoted himself to the pursuit of his 
favourite science, and until his death, in 187S, he worked 
with unflagging zeal at the ornithology of the Indian 
region, amassing one of the grandest collections of birds 
which has as yet been seen in any country, and forming a 
library unsurpassed for its completeness in ornithological 
literature. 

To his nephew. Captain Wardlaw Ramsay, who has 
inherited bis scientific tastes, the late Marquia bequeathed 
hia magnificent library and collection, and the pious duty 
hai devolved upon him of editing a complete edition of 
his uncle’s memoirs, at the request of Lady Tweeddale, 
who has hereby raised a monument to her husband’s 
memory which will keep the latter green in the minds of 
ornithologists for many a long year to come. Many of 
Lord Tweeddale’ s moat important observations were con- 
tained in letters or short papers to various journals, and 
there was always a possibility of their being overlooked ; 
but by the publication of the present volume, with its com- 
plete indices and cross-references supplied by the editor, 
there will be no such risk in future. Lord Tweeddale’s 


life forms a pleasing picture of what an English nobleman 
can do for science, if only his intelligence leads him in 
that direction , and many who are living can remember 
with pleasure the days spent beneath the hospitable roof 
at Chislehurst, where Lord Tweeddale was always glad 
to welcome any scientific visitors, for his love for 
science took a deeper turn than the mere following 
of his own particular branch of ornithology, and 
he always displayed an interest in every branch of 
intellectual study. 

The perusal of his many evcellent essays only deepen*; 
the regret that was felt by every one at the time of his 
decease, that a life only in its prune, and capable of doing 
30 much good in every way, should have been prematurely 
closed 

In our notice of the first volume of Prof Salvadon’s 
work (Nature, vol xxiii p 240) we gave some account 
of the scope and origin of this great undertaking, and of 
the extensive materials upon which the author had based 
it. It IS with great pleasure that we now chronicle the 
issue of the second volume, and record the announcement 
that the third, which will complete the work, is far 
advanced in preparation. 

It will be recollected that the rich collections made by 
the Italian travellers D’Albertis and Beccan during their 
several expeditions into New Guinea and the adjoining 
islands, all of which came under the examination of Prof- 
Salvadori, were the “ moving cause ” of the present under- 
taking Besides amassing numerous minor novelties and 
whole senes of little-known species, these industrious 
explorers were the original discoverers of four new birds- 
of-paradisc, several new pigeons and parrots of splendid 
plumage, and the large and fine bird-of-prey named 
Harpyofsis Novce-Guin€<F It was an obvious, though by 
no means light and easy task, to weave together the 
numerous papers and memoirs in which the different 
collections had been described into a uniform senes, and 
to supplement it by summarising what was previously 
known of Papuan ornithology This is what Prof. Salva- 
d on has undertaken, and the result will be an excellent 
work upon a subject with which our previous acquaintance 
was of a very fragmentary description 

In his first volume, published in 1880^ Prof Salvadori 
treated of the Accipitres, Psittaci^ and Ptcarta of the 
Papuan sub-region In the second volume now before 
us the numerous army of Passeres comes under considera- 
tion, and swells its size to 706 pages The plan of treat- 
ment pursued is exactly the same as that which we ha\e 
described in the case of the first volume. Every species 
19 fully and fairly desenbed, its complete sjnonymy is 
given, and a detailed list of the specimens examined from 
the various localities over which the species is spread is 
added 

It appears that the Royal Academy of Sciences of 
Turin, which published Prof. Salvadon’s first volume as one 
of their "Memorie,” have unfortunately not found it con- 
venient to adopt the same course as regards the second. 
The author is therefore compelled to appeal to his brother 
ornithologists to subscribe for copies of the second and 
third volumes of his most mentorious work, m which we 
are sure he will receive every sort of support. Few 
special works of the present day have been so well 
planned^ or so thoroughly carried into execution. 
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OUR BOOK SHELF 

DeschattePs Natural Philosophy. Edited by Prof J D, 
Everett. Sixth edition (Illackie and Son, 1882} 
Prof Everett's admirable adaptation of "Dcschaners 
Natural Philosophy" is so well known as a text-book, i 
that It needs no commendation from us We heartily wel- 
come this sixth and greatly improved edition. Amongst 
the new items we notice that the chapter on thermo- 
dynamics has been amplified and re-written , and other 
parts of the book devoted to heat have .ilso been im- 
proved, particularly those relating to the apparent mini- 
mum density of water, and to conduction of heat We 
notice also a useful note on the inathematical treatment 
of the periodical variations of undergiound tcmpeiaturcs 
The section dealing with electricity and magnetism has 
also been greatly improved The elements of cltctnc 
testing by Wheatstone’s bridge and resistance coiU are ' 
now included The modern dynamo electric machines * 
and such recent inventions as the electric pen and the ' 
induction-balance are described Rowland’s experiments | 
on electric convection-currents, and PI mt^’s secondary 
baltery are also mentioned, though it appcais to us that | 
by a slight slip of the pen m the paragraph dealing with ' 
Plantd's researches his “rheostatic michine/' which is in I 
reality a compound condenser of mica plates, is described I 
as ri species of commutator (like that ot Muller) for his ' 
secondary battel ics There is another slip in the para- 
giaph on the use of the galvanometer for measuring 
transient currents, for it is stated that the quantity dis- 
chaiged through tne galvanometer is proportional to the 
swing of the needle, whereas by the well-known balistic 
foimula of M.^LxweLl, it is proportional to the sine of half 
the angle of the first swing. Thcac are however minor 
points. In the section on Light and Sound little has 
been changed , the more recent inpasurcmcnts of the 
velocity of light, and the phonograph, being the most 
important additions It is a pity that in the optical 
formula* the editor does not u^e the same notation as in 
the accepted Cambridge text-books The problems, 
which in former editions were lumped together .it the end 
of the book, are in this new edition placed at the ends of , 
the separate volumes, a change which is a great boon to 
teachers and students who find if most convenient to buy 
the separate parts Why the date of 1882 slimild be put 
upon a work which appears in October, 1881, is one of | 
the mysteries of publishing which lies beyond the pale of | 
scientific criticism 


LETTERS TO .THE EDITOR 

\Tht F dUor dots not hold himself respotisibU fot opinions expressed 
by his correspondents Neither ran he under take to return^ 
or to correspond ivith the writers of rejected manuscripts, 
notice ts taken of anonymous communications 
[The Editor urgently requests eoirtspondents to keep thtvr leSttrs 
as short as possible The pressure on hts space ij so great 
thai It IS impossible otherwise to ensure the appearance even 
of eommunicahons containing inter esting and novel facts.} 

The Struggle of Parti in the Organism 

As the Duke of Argyll does not appear to have quite under- 
sloitd the meaning which I intended to convey in the paragraph 
of my review to which he referfl, I should like to state that 
mpaiiing a little more explicitly 'I'his I ahould have done in the 
first instiuce had 1 not shared the feeling which he expreiscn, 
that "a, purely iclcntific journal ’’ is not an appropnate ulace in 
which to discUkS the relations of science to theology, and I shall 
hope to show that In my review I did not transgress the 
border of any such debatable ground. 

My remarks were lunited to the ** Argument from Design is 
elaboiiled by the natural LheoLomiiu of the pa<kt {reaeratian,” 
the mactnal of which was furni-ihcd by "the endlcu number 
and complex variety of those apparently purposive adaptations 
of ‘■tmchirai to function which mn everywhere to be niet with 
in organic nalure," By this limititkm I intended every one 


conversant with the writings of these theologians to understand 
that 1 alluded only to the Argument from Design as thu was ex- 
pounded by the school of Filey, Belt, and Chmmen, and which 
amounted to mfemng that particular instances of adaptation were 
BO many separate pieces of evidence pointing to as many 
"operations of <;pecial debign,“ This is the form of teleology 
which 1 conceive Mr. Darwin’s wnt mgs to have completely " sub- 
verted," for thecc writings have shown that in natural selection 
we have a general law whose operation is presumably competent 
to produce most of the adaptations previously ascribed to special 
design This form of telcolopy is what I called in my review 
"scientific teleology, " and I iTid so because it embodied what is, 
in the full sense or the term, a scientihc theory , certain definite 
facts or results were observed, and of these results the immediate 
cause was inferred. Therefore this endeavour to explain the 
causation of special mechanisms in organic nature properly 
admits of being di-.ciissed 111 the pages of .a scientific pcnodical ; 
it IS n^ purely a scientific hypothesis ns is ihni of natural 
selection. 

Dill the Duke of Argyll clearly attadics to the term "design” 
a much wider significaLum than tlut uhich I expressly and inten 
tionally assigned toil. For he uses the term m Its most unlimited 
scncfi, and bays ■ " lliere are many uiind'*, including some of the 
mo.t distinguished in science, who not only fiul to see any oon- 
liadiction between evolution and design, but vho bold that the 
doctrine of evolution and the facts on which it ib founded have 
supplied iichcr illustrations than were ever l>c fore accessible of 
the operation of design in nature," Ac., &c 

Here and elsewhere the Duke clea iy alludes to the 'whole 
nucslion of Theism, or of Mind ai the First Cause, and not to 
the narrower one of this or that particulir mechaniBiu in nature 
as the result of immediate and special design. Now teleology 
m this larger sense, or the doctrine thatbehiad all the facts open 
to scientific inquiry (spcaal mechanibius, physical caLiscs, and 
general laws) there is " Mind and Will " aithe ultimate cause of 
all things — teleology in this sen'se is a general theory of things 
which It does not fall within the icopc of scientific msthod to 
examine. In contradislindion to the cruder teleology of Paley, 
which, as I have said, may properly be called "scientific,” this 
may be called "metaphysical" — if ue use these terms as they 
are used by Lewes to denote respectively a theory that is veri- 
fiable (or the reverse) and a theory that is not 1 he school of Paley 
thought that the existence of a dcuguing Mind in nature could 
be proved hy a purely inductive method ; Mr. Darwin has since 
shown that siuch is not the case , thereFo“e this system of tele- 
ology 11 a scientific system, and, like many other theoriei of the 
scientific class, it has hod to yield to fuller knowledge. But 
there remains the metaphysical theory of an ultimate design 
peivading all nature and blending into one harmonious cosmos 
what the Puke calU the " combination and co-ordination of 
physical causes" , and this theory, 1 quite agree with him, "no 
possible amount of di'^covery concerning the physical cauics of 
natural phenomena can affect, either by way of poof or of 
disproof But this has nothing 'to do with the special question 
between Dirwim-m and " the argument from design as eUbor- 
rated by the natural theologians of the past generation" ; and 
Lheiefore I shall not discuss the merits of the theory in these 
columns. George J. Romanes 

" The Micrococcus of Tubercle " 

An article on "Disease Germs," by Dr. W. B. Carpenter, 
in the current number of the Nineteenth Century, contains the 
following ' — "Another line of inquiry which has obviouslv the 
most impoTlant beanng upon human welfare is the propaganllty 
of the micrococcus of tubercle by the milk of cows affeetM with 
tuberculosis, a question in regard to which some very striking 
facts have been brouglit before the Medical Congress by a 
promising young pathmogiat ” — naming rayielf ; and I hope 
that 1 am sufficiently gratefnl to a veteran in idcnce for nil 
complimcnUTy if not altogether accurate reference to my work. 
What 1 did say at the recent Medical Congress, and at much 
grea'er length in a small volume entitled "Bovine Tuber- 
culoBts in Man" (London, i86l)~Dr. Carpenter will find 
it, 1 think, aDumg his booka^was not anything about ''the 
micrococcus of tubercle," but about a variety of soincvhaf 
technical morph olQ|dcal details m respect to which certain 
cases of tubercitlons in man resemblM the tubcrcnlesiv or 
" f earl diseme " of the bovmc spedm. 1 dM tedoefi Mm- 
duce half a page at tha eed of my assay to shew haar abmr 
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wu tha i*ae between my view of tnbcrculoEU comixuinloted 
from the cow ud the view which Dr. Carpenter hai been ea- 
poundinff, and 1 hope yoa will have room for the passaee ^ 
The doctriiM of a tuberculous vuus wu staled by Kl^i ui 
l86d, and has been advocated by him, u wcU as by Cohnheim, 
in rocenl wrUingJi In ibi latest form this doctrine asserts the 
existence of a specific minute organism to whose agency the 
infection Is due, The minute organism is called by Kleoi Alonai 
iubcrculotum^ The method of proof which I have followed m 
this work makes iC impossible (hat the infective agency of a 
minute organism should in any way come into uiy view of the 
communication of bovine tuberculosis to man I have rested 
the whole cue upon certain minute identities of form and struc- 
ture in the infected body, due to the mimicry of infection. 
Among other points there were (he ieaf-liJce and oord-like 
outgrowths of the pleura and peritoneum, these being the 
early stages of the lentil-hke or pearl-hke nodules and ibcir 
connecting threads , (he lymphatic glands with disUnct nodu- 
lar fonnations in their substance , the lungs, with amouth 
walled closed rr mjcse or with encapsuled nodulcji. In the new 
formations generally there w as a particular pattern of microscopic 
Btiucture, in whicn giant cells and epithelial -like celli figure 
largely, and there wus a relaUvely high degree of vascularity. 
In all theie points the disease in man is a mimicry of the parent 
disease in the bovine animal. 1 hat mimicry is not only in >jn^ic 
features, but it is of the whole disease. It is possible to conceive 
of the puocs and particles of the primarily diseased body acquir- 
mg a kind of spcrmaiic virtue which gave them the power 
to commanicate the atiecific di^eau as a a hole and in all its 
KveraJ mamfehtalions to another be dy in which they should 
happen to lodge. But it is hardly possible to thmk of a neutral 
living organu<m being charged with the power of conveying so 
complex details of form and structure from one body to another'' 
(** h^vine Tuberculosis in Man,” pp 103, 4). 

25, Savile Row, W., October 24 C Creighton 


A Klnemalical Theorem 

Phof. Minchin’s Theciem in Nature (vul. xxiv. p. 557) 
maybe proved ca''ily by ccimidcring (he motioii as due to the 
lolling or one closed curve on another back mto its first positiuD, 
their lengths being of course comm ensui able If ytju measure y 

for the rolling curve from the straight line which forms the 
envelope, and x along that line, then the dilTeiential of the area 
between the envelope and the fixed curve is coMly seen to be 
ydx + \y^dw, where dwv\ the angle turned through by ibe 
rolling arve, and u equal to dx multiplied the sum of ihe 
cuivaturcs at the p^Jiiit of crntact, which ve •-hall call a-. The 
summation of the former part » a multiple of the area cf ihe 
rolling curve, and therefore the same for all lines ; that of the 
latter u half the moment of inertia of matter distributed over Us 
perimeter with demity <r, about the line in que lion. The re ult 
u therefore the well knovn property of eqiii*momenlal elhp cs 
Similar reasoning, with the use of the property of the cc tre of 
inertia of a system, leads to the further result that when Ihe 
perimeter of the envelope is of cfinstAnt length, the line touches 
a circle, and different values of the con'-tant correspond to 
circles In Ihe same way by a property of the centre 
of inerdawe may also prove immediately the knoun theorem 
that when the area traced out by a point la constant, (he point 
lies on a arcle, and different valoci of the constant correspond 
to concoitnc urcles; and we may extend it to areas traced on a 
sphere. Joseph Labmoe 

54, Antrim Road, Belfast 

to the nuU^iin dts Snma 
MOMdnm^aux rf Astrmcmtms far August, 1878, he v ifl, I 
j* » paper by M. Darboux the theorem stalled by him 
nader the above tkle m Natu&e, vol. exit, p 557. 

n V , « « « , ^ KUDESDORF 

Pembroke CcJl^ Oxford, October 21 


"The Dnrl^Dnj" 

RbPEBEINO to tfae account of the phenomenon In New Eng- 
land on September 6 last (Nature, voI. axiv. p. taob andTn 
Mr. Harding's letter (p 557), let me refer your readm to a 
■Ificinct aeconnt of the occurrence on Msy 19, 1780, which 
they will find m Webster's Dictionary, "Explanatory and 


Pronouncing Vocabulary of the Noted Names of Fiction, " 
In Public OpintoH (June 4, 1881) there u an account of a pre- 
cisely similar occurrence on the morning of .Sunday, Noveml er 8, 
1819, known, it is remarked, aa ihe " Phenomenon of 1819 ” 
The account of this pheoumenon is very explicit, and the details 
furni>>hed correspond so clniiely uitli the event of May 19, 17&0, 
that a doubt might be ft It whether there had been two mcll 
day8, or wlielher there had not been some niii.takc made In 
regard to the date given I wkpIc to Public O/tutortj making 
inquiries {-cc Opmi&n of June ii, 1881, p. 755), bnt no 

reply ha<; hitherto appeared to my inquiries. I mny observe 
that ihc year 1819 would not coincide with any one of the '■un- 
spot cycle of eleven yean from 17S0 to which the New ^ ork 
refers. A, '1re\(jH Crisi'IN 

6, Melbnry Terrace, llarewood Square, N. W,, October 22 


' OWENS COLLEGE SCIENCE AND 

I LITERATURE FELLOWSHIPS 

fiist awArd of these Fellowship''', of the aniural 
* value of 100/ each, which are intended to encourage 
original investigation, was made on Friday last by the 
Council of the Owens College. These are remarkable as 
being the only fellowships given in any University or 
College in the United Kingdom solely for the encourage- 
ment of research. They are not awarded on the results 
of examination, but after conbideiation of documentary or 
other evidence. Every holder of a felloinship is expected 
to devote his time to the prosecution of some special 
study, and before the close of the year to give evidence of 
progress by the preparation of a thesis, the delivciy of a 
lecture, or the completion of some research He may 
also be called upon to render some service to the College 
either by acting as occasional examiner or by giving in- 
struction by lectures or otheiwise to the students 
Of the thirty candidates four gentlemen were elected 
to FeBowships, Of the'^c one is awarded to Mr Alfred 
Sidgwick, II A. of Lincoln College, Oxford, in the De- 
partment of Logic ; two were awarded in the Depaitment 
of Chemistry, namely, one to Ur liohnskiv Brauner, of 
the University of Prague, who has already published 
several papers on original subjects, some from the labo- 
ratory of the Cnens College , .and a second to Mr Harry 
Baker, Dalton Chemical Scholar of the College, who has 
likewise published seveial papers in ihe /ourna I of the 
Chemiral Society These two gentlemen will continue 
their researches, devoting the whole of their tune to 
onginal investigation. In the Department of Biology an 
award has been made to Mr H Marsh.ill Ward, 11 A , 
F L S , of Christ College, Cambridge, at one time a de- 
monstrator in the Owens College, who has recently dis- 
tinguished himsLlf as Government cryptogamist in Ceykn, 
in an investigation of the cause of the coffee disease, 


THE AGE OF THE IGNEOUS ROCKS OF 
ICELAND 

INURING a recent visit to the south-west part of 
^ Iceland, one or two points connected with the 
general geological structure or the isbnd came under my 
observation, which 1 do not remember to have seen 
noticed befoie, and which seem to me to be of sufficient 
interest to be put on- record It is well known that the 
rocks of the island are of very different nges, some going 
back to the Miocene perod, while others arc quite of 
yesterday’s date. It is also perhaps a general belief that 
the volcRnic forces may have continued to be more or less 
active from ihc time that the older Miocene basalts and 
tuffs were erupted down to our own day. 1 doubt very 
much whether there is any evidence to justify tlus con 
elusion, and will presenily mention some or the facts 
which lead to a very strong suspicion that a prolonged 
period of repose supervened after the accumulation of the 
Miocene rocks, and before the eruption of ihe later laias, 
&c , had begun. The Miocene group consists of a vast 
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Bcriea of basalt rocks with interbedded layers of paU- 
gonicic tuff, &c. These rocks, so far as my observations 

g o, exactly resemble those of the Fasroe Islands. The 
asalt-rocks are chiefly anamesitesi but some are true 
basalts, while others are dolentes. But in the areas 
traversed by me I saw none so coarse-p'ained or so 
highly porphyritic as those which occur so abundantly in 
Stromoe, OsterOe, and other islands of the Fserbes. 
They form lofty plateaux, deeply gashed with gorges, and 
abruptly truncated, so as to present bold cliffs and 
precipices to the low grounds at their base, as in 
the case of the Esja near Reykjavik Moreover, they 
appear to be developed chiefly in the mantime districts. 
Only a glance at these basaltic masses is needed to 
convince one that they are the mere [fragments of what 
must once have been a most extensive plateau. The £sja, 
built up chiefly of comparatively horizontal beds of bas^t, 
tuff, &C.J rises to a height of nearly 3000 feet above the 
low tracts at its base. Nor can there be any doubt that 
these beds formerly stretched far away in all directions, 
and that they have since been removed by the various 
agents of denudation fron the broad undulating low 
grounds, over which they may still be traced, sometimes 
continuously for many miles^ at other umes in sporadic 
hills and rising grounds which peer above the surface of 
the recent lavas by which they are surrounded In short, 
the Miocene basalt-rocks of Iceland present precisely the 
same features as the similar rock-masses of the Faerhes 
Like the latter they probably formed at one tune a wide ele- 
vated table-land, which has since been cut down and 
worn away — the lofty walls of the Esja, &c , serving to 
give us some idea of the enormous erosion that has taken 
place Now all this vast erosion had been effected before 
any of the later lavas, agglomerates, tuffs, &c , in the 
south-west part of Iceland were erupted. In the region 
between Hafnarfjdrd and KrCsuvIk the lavas have poured 
through old valleys in the Miocene rocks and spread 
themselves out over the highly denuded surface of the 
latter in the opener low grounds In a word, it is 
evident that in the south-west part of Iceland a 
long interval separates the accumulation of the Miocene 
basalt-series from the eruption of the later volcanic rocks, 
and I incline to think that the same break in the con- 
tinuity of volcanic action will be found to hold true for 
the rest of the island. I believe it will be found that 
there is no more connection between the display of vol- 
canic activity in Miocene tunes and that of the present 
day in Iceland, than there appears to have been between 
the volcanic action which manifested itself in Scotland at 
such widely separated periods as those of the Lower Old 
Red Sandstone and the Carboniferous. Had there been 
more or less continuous volcanic activity in Iceland from 
Miocene times down to the present, we might well be 
surprised that the later volcanic masses are not much 
more considerable than they are. If we think of the 
time required for the removal by denudation of some 
3000 feet of basalt- rocks, &c., over thousands of square 
miles, we must be prepared to admit that the volcanic 
forces cannot have been continuously active. Either they 
have not been so, or the denuding agents have far 
sumssed them in energy. 

There is another point which interested me I found 
that the whole of the south-west region had been glaciated 
before the eruption of the later volcanic series. The 
Miocene basalts are everrahere ice-wom and abraded ; 
rock^s m&utonniis are well-marked, and in many places 
glacial ruts and strie are conspicuous. Glacial gravels 
and coarse boulder-clay %re likewise sprinkled over the 
surface of the low-lying tracts. Between Reykjavik and 
Hafharfjbrd the glaciation is distinctly from south-east to 
north-west, and could not have been the result of any 
mere local glacier. The whole wide tract has been over- 
flowed by a general mer de And if this be the case 

with that part of Iceland which now enjoys the mildest 


climate, we may be sure that the rest of the island must 
likewise have been enveloped in ice during the Glacial 
period In the south-west region all the traces of glaciation 
ure strictly confined to the Miocene areas. Nothing of the 
kind IS visible upon any of the later volcanic rocks. These 
last have flowed over a glaciated surface, for the ice-worn 
Miocene basalts terminate abruptly at the margins of the 
wide sheet! of black scoriaceous Lava, as do also the drift- 
accumulations of glacial gravels and erratics, while now 
and again ice-worn knolls of basalt-rock may be seen rising 
up like islands in the midst of the later lava-fields Every- 
where the lavas and their associated agglomerates and tuns 
show their original surfaces — ^the only changes which they 
have undergone being the result of sub aerial weathering. 
In a word, all the post- Miocene eruptions of the south- 
west are of later date than the Glacial period. It would 
be interesting to ascertain whether the same is the case 
throughout Iceland. As there 15 every probability that 
the great break in the continuity of volcanic action, of 
which I have spoken, is not confined to the south-west, 
but mav hold true of the whole island, it seems not un- 
likely t^t the conclusions 1 have formed as to the post- 
Glacial age of the later volcanic series of the south-west 
will also be extended to the same senes in other districts 
In other words, we may yet be compelled to admit that 
the oldest eruptions of Hecla and her sisters are not only 
of vastly more recent age than any of the Miocene basalt- 
rocks, but belong to one of the latest epochs of which 
geology takes cognisance. James Geikie 


THE EVOLUTION OF THE PALAEOZOIC 
VEGETA TION 

S OME statements made in Mr. Starkie Gardner's 
abstract (Naiure, voL xxiv p 558) of the recent 
work of Sa porta and Marion “ On the Evolution 
of the Cryptogams^’ are so opposed to conclusions 
at which 1 have arrived that I can scarcely allow 
them to pass unchallenged, lest bv doing so it may 
be inferred that 1 no longer oppose toe French school of 
Carboniferous pala^o-botanists on several vital points 
connected with the interpretation of the Carboniferous 
flora. But before doing so I may venture to suggest a 
doubt whether the time has vet arrived for making the 
attempt to trace the lines of descent of the Palaeozoic 
flora. It IS true that much has been done of late years 
to extend our knowledge of that flora, but perhaps at 
the same period our knowledge of the extent or our 
Ignorance has, J>an /^assu, been equally enlarged, We 
now possess accurate information respecting the structure 
of many well-known plants, but we have also obtained 
glimpses of the existence of many obscure but very im- 
portant organisms which represent factors that cannot be 
left out of consideration in dealing with the problem of 
their evolution Besides this, opinions of experts are 
widely divergent on some very important questions of 
inteipr^tation affecting the relationship of conspicuous 
plants whose organisation is understood. So long as 
experienced palaeontologists are disagreed on the re- 
lations of the Calamites to the Calamodendra, and of 
the Lepidodendra to the Sigillariae, a scheme of 
evolution explaining the development of the Carboni- 
ferous flora can scarcely be possible. The French school 
of botanists still believe that what they call Calamites are 
Eqiiisetaceous Cryptogams, 'whilst the Calamodendra are 
Gymnospermous Phanerogams, In like manner they 
believe the Lepidodendra to be Cryptogams, and as suen 
to be devoid of all exogenous growths in the exterior of 
their stems, whilst they regard all the Lepidoden^oid 
stems that possess such growths as Sigillariae, and rele- 
gate them ^so to the Gymnospermic section of the vmc- 
table kingdom. I am more than ever convinced that 
these views cannot be sustained, and 1 think that my 
memoirs on these subjects, especially Parts IX. and XIn 
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contain a sulificiently abundant an ay of detailed facts to 
justify the conclusions at which 1 have arrived. 

But even were this not the case, there are other impor- 
tant considerations that cannot be overlooked. As 1 have 
already hinted^ we have become acquainted with a large 
numb^ of cunous organisms, many of which are unmis- 
takably reproductive, but respecting the botanical affini- 
ties of which we are as yet entirely ignorant. New forms 
present themselves in a more rapid ratio than discoveries 
are made of the true character of older ones. Yet many 
of these objects are so remarkable that they must have 
constituted very important links in the chain of Palaeozoic 
life , and until we learn more about them than we at 
present know, we cannot possibly assign to them their 
true place in that chain ; whilst their omission must leave 
serious gaps in the succession 
But our difficulties do not end here. All the objects to 
which 1 have just referred have been discovered but 
recently, Ten years ago we knew nothing of their exist- 
ence, and new forms are still being added to our cabinets. 
The old fossiliferous shales and sandstones revealed no 
traces of them. We only found them when the micro- 
scope came to be applied to the calciferous nodules of 
Oluham and Halifax. Our first supply of special types 
was derived from the former locality. The examination 
of the Halifax nodules revealed the existence of several 
new forms, though obtained from the same geological 
horizon and from localities but a few miles apart Arran 
and Burntisland have, in like manner, contributed types 
wholly unknown m Yorkshire and Lancashire, and the 
French localities of Autun and St. Etienne (where also 
are found Carboniferous plants of which all the structure 
IS preserved) have each their own characteristic forms.* 
We thus learn that so far as these six special localities 
are concerned, whilst certain common features characterise 
their Doras, each locality has, as m living Doras, genera or 
species peculiar to itself. Now we chieDy know the full 
extent of the localisation of these six Carboniferous Doras 
from their accidental preservation in calciDed or siliceous 
deposits, and not from the revelations of the ordinary 
fossiliferous shales and sandstones. But we cannot sup- 
pose that the six localities enumerated are the only ones 
that possessed Doras peculiar to themselves. Does not 
common reasoning justify the suggestion that all Car- 
boniferous plant-bearing localities would exhibit similar 
features, had their fossils been preserved as they are at 
Halifax or at St Etienne ? If so, seeing how widely 
Carboniferous deposits are diffused throughout the world, 
what myriads of minute, but phytogenetically important 
forms of plant-life must have existed of which we arc 
absolutely ignorant— an ignorance that can only be 
diminished by the discovery of other localities as pro- 
ductive as the six that 1 have enumerated 

But even were we perfectly acquainted with the Car- 
boniferous Dora, we should not be much nearer the end. 
Beyond the fact, established bv Dr. Dawson, that in the 
Devonian age a Dora existed almost, if not wholly, as rich 
as the Carboniferous one, a Dora in which Gymnosperms 
existed with as high an organisation as charac tensed the 
similar Carboniferous types, what do we know respecting 
the minuter forms of this Dora, which correspond to those 
which 1 have described from the Coal-measures ? But 
can It be doubted that such objects must have existed in 
abundance P Still less cun it be supposed that so nch 
and highly oi^anised a Dora as that of the Devonian age 
first sprang into existence during that age. That Dcra 
must nave been preceded by one rich in types of a lower 
terrestrial vegetation than is represented by the ferns — 

* I bthevo that thli fiici puUr upliiife tht unvilUagneu of lh« Freach 
pdiaoiHologiilt n uotpt mir Enflub viawi u lo ihe cIdm ftAmdu ■■wuif 
DfllVMn Lhe Lepidodendrs aad ihe 3igllUn« Th« peculUr 
rofW of Lt^odendTOB, i r. ihoaa whlon ponen the ouior noRD jni lona 
which tha French botuliU regard aa chmcteriatic of. a SigUlanan iNni, 
appear to be abrent from the bada of Auiun and St. Bticniw, aa they art 
tare In Canada and thi United Siatei In Greal Briuin, on ihe ouwr hand, 
ihaj comiltute, with ie\enl wiailona of apeciSo dclaib, oui preTaiUng 


the Lycopods and the Dadoxy Ions of the Devonian beds 
of North America But what do we know of this earlier 
Dora ? Almost nothing. The remains of pre-Devonian 
plants now known are so obscure that little reliance can 
be placed upon them Eophyton is rejected from the 
vegetable kingdom by Nathor^t, and most of the other 
so-called Fucoids of the Palaeozoic strata are of almost 
equally dubious nature. Where more deDnite forms of 
what may probably be Marine Algae do occur they come 
too late in time to avail m the constmction of the Palxo- 
zoic pedigree. Even the Liassic Chondraitcs belUnsts of 
the Lias cannot be depended upon with absolute cer- 
tainty It IS only when we reach the Tertiary age that 
we Dnd the Delesscnx and Halymenites m shapes that 
leave little rcom for doubting their true nature Yet our 
French fnends trust to these dubious objects as being 
real Fucoids, and as such, the ancestral predecessors of 
the higher Cryptogams of the Devonian and Carboni- 
ferous ages So long as this ignorance and uncertainty 
remain, it seems to me that we cannot construct, with 
any degree of probability, the genealogical tree of Palaeo- 
zoic plant life. 

As to the many detailed conclusions arrived at by MM 
Saporta and Marion, I will only refer to two or three 
statements in addition to the more important ones to which 
I have already called attention Thus Mr Gardner's 
abstract states that ''eight still existing Diatoms have 
been discovered in British Coal ” 1 thought that 1 had 

thoroughly exploded that fallacy in my Memoir, Part X. 
MM Saporta and Manon conclude that Astcrophylhtes 
was a Doating or procumbent plant allied to the Equise- 
tace£, thus following M Renault in separating it from 
Sphenophyllum, which the authors believe to be a Rhizo- 
carp alliea to Salvinia I sec no ground whatever for these 
conclusions. They further consider that some of his 
Calamanse (EquisctacesE)were heterosporous They arrive 
at this conclusion from my discovery that Calamosiachys 
Binneana^ which 1 believe to be a fruit of an Asterophyl- 
litean plant, was a heterosporous Strobilus , but 1 wholly 
demur to the idea that either the plant or the fruit was 
Equi setaceous 

For the reasons above given, I doubt whether even my 
valued friend the Marquess Saporta, highly accomplished 
as I know him to be, will be aUe to make clear the pre- 
cise lines through which the evolution of the one from the 
other [1 e. the Phanerogams from the Cryptogams] has 
been accomplished’' Wm. C. Williamson 

Owens College, Manchester^ October 14 

THE INTERNATIONAL EXHIBITION AND 
CONGRESS OF ELECTRICITY AT PARIS * 

V. 

T he labours of the jury are now Dnished, and the dis- 
tribution of med^s took place on October 21 at the 
Conservatoire des Arts et Metiers. It is understood that 
they have been somewhat liberal in their distribution of 
honours, and have endeavoured to make things pleasant 
allround. Indeed the time allotted to them for investi- 
gation being postponed for a week at the beginning, and 
afterwards cut short ^bv a week at the end, was quite in- 
sufficient to settle the Burning question which is the best 
of all the electric lights. 

The diploma o{\oTko\XT {diHSme d^honmur^^yfYUdh is 
the highest award of all. has oeen voted to Dr Werner 
Siemens, Sir WiUiam Thomson, Mr Edison, M, Gramme, 
Prof. Graham Bell, Prof. Hughes, Prof. Pacinotti, Prof 
Bjerknes, M. Gaston Plantd, M. Baudot, and M. Marcel 
Deprez, the last-named bein^ the inventor of a system of 
distribution of electricity which has found much favour in 
Pans M. Baudot is the inventor of a multiple printing- 
telegraph. The Exhibition has been announced to close 
on November 15, but there is some talk of a later date. 

■ Condoued from p 5B9 
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During the last week a body calling itself the Rdunion 
International des ^lectnciens has been holding meetings 
in a room granted for the purpose in the Exhibition 
building. It IS understood to be mainly composed of 
pcriions who felt slighted at not being appointed members 
of the Congress, and are determined to have a little con- 
gress of their own; but their movements have not attracted 
much public attention 

A'i this will be our last article, we will endeavour to 
supplement our previous accounts by some information 
on what must be regarded as the most important of all 
the objects in the Exhibition, namely, the machines which 
genciate the elCLiricity Those which have permanent 
steel magnels are few in number, and the only large ones 
arc the machines of De Mentens These usually give 
alternating currents, but can be made to give direct 
currents by a change m the connections The principal 
type contains five Gramme rings mounted on the same 
axis, each of them surrounded by eight horse '^hoe steel 
magnets with their feet inward The introduction of 
the Gramme ring is the chief difference between this 
machine and the old lighthouse machine of Holmes. 
The great bulk of the machines in the Exhibition arc 
dynamos, in which ihc vihole current produced passes 
through the cmls of the field m ignels, and a large pro- 
portion of them are of the Gramme type, generally with 
one pair of straight missive field magnels arranged in 
one line above the ring, vith a pair of like poleh near 
together close to the ring, and with another similar pau- 
below of opposite polarity to the first pair The ring thus 
revolves between two very strong poles outside it, and 
massive iron pole pieces arc usually employed, so shaped 
as to embrace a considerable arc or the ring. These are 
the machines for direct current In the alternating cur- 
rent Grammes, the ring is generally broadened out into 
a hollow cylinder whose length is as great as its diameter 
SomeLimes this revolves beiwccn four external pule pieces 
attached to clectro-magncts, and sometimes it is fixed, 
while four broad electro-magnets radiating from the 
common axis revolve within u In some examples a 
separate exciter giving a direct current is mounted on the 
same stand and on the same axis 

The three firms of Siemens at Berlin, Pans, and 
London have a very hrge and diversified collection, partly 
historical, partly representing the commcrvial demands of 
the present day, and partly embodying their latest ideas 
for futuie improvernent The prevailing pattern is the 
well-known Siemens direct acting machine, in which an 
armature in the form of a cylinder, about three times as 
long as it IS broad, rotates bctwee.i two sets of pole- 
pieces, one above and the other below, of opposite 
polarity produced by the action of four straight flat and 
massive clectio-niagncts The coil of the armature is 
wound, as nearly as the piesen^'e of the axle permits, m 
planes containing the axis, so that the wires cross one 
another at all angles at the two ends. 

The most remarkable novelty that struck us in going 
<wer thetr collection was a machine in which two anna- 
tures consisting of cylindrical iron cores, each inclosed 
between four longitudinal segments of copper, revolve 
Within two hollow cylinders of iron, which are the poles 
of a composite magnet, so that each armature is sur- 
rounded by a pole of one name, while opposite polarity 
IB induced in the outer part of the iron core. The Imes 
of force thus radiate from the common axil with complete 
symmetry, and the longitudinal coppers cut these lines at 
right angles in every poiition, so that the electromotive 
force in each copper remains constant as the armature 
revolves. 

A peculiar adaptation of the ordinary Siemens armature 
has been made by Mr. Edison. The conducting portion 
of hiB armature consists of ban and disks. The bars 
form the outiside of the cylinder, end the disks, with mica 
between for insulation, are built up into two solid masses 


which form the ends. The intervening portion is occu- 
pied by the core, which consists of a thousand or more 
very thin disks oF iron separated by silk paper The 
course of the current is nearly the same as in a Siemens 
armature, being first along a bar, then across a disk, then 
back along an apposite bar, then across another disk, and 
so on. The ends of the birs are disposed along two 
helical curves at the two ends of the cylinder, each helix 
having two convolutions. The object of having such 
excessively thin iron plates is to promote rapid demag- 
netisation and to avoid the formation of induced currents 
in the iron. This monster machine has only recently 
arrived, and is not yet ready for action Its armature (to 
which, as well as to that of a smaller machine, the above 
description applies) is about four feet long by two in 
diameter It has two straight and very long field magnets, 
which are actuated by a branch of the mam current of the 
maclime. 

A very common pattern of machine for alternating 
currents, which one seca under various names, has a 
number of flattish cylindrical coils disposed in circular 
fashion like the holes of a siren, .ind revolving in siren 
fcislmn between pairs of fixed cylindrical field magnets of 
more mass we appearance, the number of pairs of these 
fixed magnets being equal to the number of revolving 
ar natures 

There are also some direct current machines of this 
construction They can be distinguished by having a 
commutator of many segments on which the brushes rub 
to collect the currents, while the alternating machines give 
off their currents from two insulated rings which are not 
divided in any way 

Last Saturday evening there was a special gala at the 
Opera House in honour of the Ele:trical Congress, admis- 
sion being by presentation ticket In addition to the 
ordinary operatic performances there was a somewhat 
stilted poem in celebration of the achievements of electri- 
city, wnich was read between two of the pieces by an 
eminent comedian , and the whole performance wound 
up with a grand chorus calling on the earth to light itself 
up Preparations had been inide for illuminating the 
hou^e by electiicity, but they were far from complete, 
and gas was decidedly m the ascendant. The place 
where the telephonic transmittei's are bestowed was easily 
recognised, there being a wooden screen about ten inches 
high and six feet long on each side of the prompter's 
box 

We stated in a previous letter that a committee of 
jurors had undertaken some quantitative experiments on 
the machines and lamps. These are still going on, and 
will probably be continued till the Exhibition closes. 

The chief practical result of the Congress has been the 
agreement to adopt the British Association system of 
units, and we understand that Prof Everett's book, 
which IS the recognised exposition of this system, will 
be immediately translated into French, German, and 
Italian. 


T//£ /RON and steel INSTITUTE 

/^NE of the most interesting feitures connected with 
the recent meeting of the Iron and Steel Institute 
was the fact that the Arsenal authorities abandoned at 
last the ofiicial reserve which has so loig been com- 
plained of, and descended into the arena of professional 
discussion by reading papers on the manufacture of 
ordnance, projectiles, small arms, and gun-camages, and 
submitting them to public criticism We must fpecialFy 
congratulate Col Maitland, the present distinguished 
head of Woolwich Arsenal, on having had the course to 
take this step H is paper on the Metallurgy and Manu- 
facture of Modern British Ordnance was extremely in- 
teresting. Its production also was well timed, coming at 
a period when the confidence of the public was consMiar- 
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ably ihakea in the management of the Royal Arsenal, by 
the bursting of the Thunderer^ s 38-ton gun. Col Maitland 
leviews in succession the early history of Steel versus Iron, 
the successive improvements in the manufacture of gun- 
powder, the processes of the manufacture of the iron and 
steel, the building up of the gun, and the boring and 
rifling of the barrel The paper concludes with a desenp- 
cion of some of the special tools and furnaces in use at 
rhe Arsenal As regards the question of powder, it is 
satisfactory to And from an official utterance that the 
problem of the proper action of gunpowder is at last 
thoroughly understood. On this point rhe author states, 

“ With the Urge slow-burning powders now used, long 
heavy shell move quietly off under the impulse of a 
gradual evolution of gas, the pressure of which continues 
to increase till the projectile has moved a foot or more ; 
then ensues a contest between the increasing volume of 
gas, tending to raise the pressure, and the growing space 
behind the advancing shot tending to relieve it As 
artillery science progresses, so does the duration of this 
contest extend further along the bore of the gun towards 
the great desideratum, a low maximum pressure long 
sustained.^' To this last sentence we call particular 
attention, for in the attainment of this object by our 
powder manufacturers lies the whole possible develop- 
ment of the power of aitillery. When the author U!>e3 
the words low maximum pressure, we take it that the ex- 
pression must be understood in a relative sense only, and 
that the maximum pressure should not be high as com- 
pared with the mean ; what is in reality the great deside- 
ratum IS as high a maximum pressure as is consistent 
with the strength of the gun, sustained throughout the 
entire length of the bore. How far this object is from 
being attained at present can be seen at a glance from 
the shape of even the most modern heavy gun, which is 
very thick at the breech and dwmdles do^n to almost 
nothing at the muzzle, showing that the pressures at the 
breech are still far from being sufficiently sustained The 
problem here is more one for powder- makers than artil- 
iensts The latter can but indicate what iv wanted It 
seems from d priori grounds impossible to e\pect that 
the Hohd pebble powder now ui U:>e, burning as it does 
from the surface to the centre, can ever give oil the in- 
creasing volumes of gas wanted in order to All up the 
spaces behind the advancing projectile, and thus maintain 
the pressure It is, we believe, no secret that the results 
attained with our home-made powders are inferior to 
those furnished by the perforated prismatic powders 
made in Germany and Russia, 

In dealing with pure metallurgical processes Col, 
Maitland made a great mistake m not making Uimbelf 
acquainted beforehand with the name of the inventor of 
the process of making steel adopted at the Royal Arsenal 
Nearly two pages of the paper are taken up with a 
description of the process invented by Dr. Siemens, 
which is desenbed in detail without any reference to that 
distinguished engineer, so much so that any uninuiaied 
person reading the paper would have inferred that the 
process was peculiar to the Royal Arsenal. It is true 
that in the discussion which followed Col. Maitland dis- 
claimed any originality for the Royal Arsenal, but it 
seems, to say the least of it, curious that he should have 
occupied so much space in describing a process which 
was perfectly familiar to everybody in the audience, had 
he been aware that it was in use in every aviliscd steel- 
producing country in the world. Of couise this line of 
conduct compelled Dr. Siemens to speak m his own 
defence, and the stories which he told of the conduct of 
theRoy^ Arsenal authorities fowards himself ought to 
have betn sufficient to make Col. Maitland ashamcNl of 
some of his own predecessors iir office, or of their imme- 
diaie superiors m Pall Mali Not only has the Swmeni 
open hearth process of steel manufacture been appro- 
priated without thanks or even acknowledgment, but on 


a former occasion they endeavoured to imitate his re- 
generative furnace without his cognisance, by employing 
a former draughtsman in his office. The furnace fail^, 
having cost the country some thousands of pounds, and 
then, and not till then, was Dr Siemens' help called in. 
It is really time that the Govemment claim to appropriate 
all patents without consulting or rewarding the owners 
should be inquired into, for the present policy cannot 
even be commended on the score of economy, for in the 
case in point the blundering of inexperienced engineers 
cost the country far more than the few hundred pounds of 
royalty which would have been due to Ur Siemens. 

We are glad to infer from this paper that there is some 
hope tliat wrought iron will shortly be entirely superseded 
by steel 111 the manufacture of ordnance Really the 
caution in this matter which has been hitherto observed 
at Woolwich exceeds the bounds of piudence and sense 
For years past the most eminent metalJurgi^its and users 
of steel in every branch of mEtniifacturc have over and 
over again declared publicly that steel is in every respect, 
including ductility and toughness, vastly superior to iron, 
but we still And at Woolwich Arsenal that wrought iron 
IS u^ed for all the coils of a gun All that Col Maitland 
can bring himself to say on this point is, " but now that 
the pressures'' (of the powder) "arc longer sustained, it 
becomes advantageous to thicken the inner tube of steel, 
and It will most likely be found beneficial to support it 
With steel in place of wrought iron " We welcome the 
conclusion, though we fail altogether to appreciate the 
soundness'of the reasoning which has led up to it , for if 
it IS advantageous now when pressures are weak to use 
the stronger and tougher material, it must have been 
doubly so when the internal strains generated by the 
powder were greater than at piesent The remainder of 
this piper calls for no special comment. It is undoubtedly 
intcre^itlng ns an offiLial statement, but m style it seems 
to us to betiay the fact that the author is dealing with 
information which he has only recently acquired , other- 
wise how does he betray himself when addressing an 
audience composed exclusively of technical men into 
dwelling with minuteness on su:h trivial detads as, for 
instance, the use of soap and water as a lubricant foe 
cutting tools, m place of oil ? Surely he ought to be 
aware that the same practice obtains in nearly every 
workshop in the country. 

Of the remaining papers read before the In dilute, one 
by the Assistant-SupeimtendenL of the Enfield Small 
Arms Factory was a mere chronicle of the various details 
of the manufacture and inspection of Martini-Henry 
riBes and bayonets- Another, by Mr Butter of the 
Royal Arsenal, was a short acco'int of the application of 
steel and iron to the manufacture of gun carnages and 
slides. The last paper which we shall notice was by M. 
Ferdinand Gautier ol Fans, on the Application of Solid 
Steel to the Manufacture of Ordnance and Small Arms 
M Gautier had already communicated two papeis to the 
Institute on the remarkable Steel Castings of the Terre 
Noire Company The peculiarity of the cast ngs ol this 
Company 13 their freedom from blow holes, which is 
attributed to the rather considerable percentage of 
silrate of manganese used 111 the manufacture 

At Bofors, in Sweden, the same process is used vith 
perfect success in the production of steel bfurels for 
artillery. 

The following analysis is given of the matenal 
produced — 

Carbon Silicoo Muriumic Sulphur Phoqihi 

o'4S — *^'351 o 540 - Traces ... 0 043 

040 0323 ... o '6 i 2 002 o '045 

050 .. 01S3 .0360 001 0040 

The tests of this steel, both ordinary tensile tests and 
in guns, when flred with heavy proof char|,es, arc staied 
to have given most satisfactory results. 
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NOTES 

On Monday a preliminary meeting was held m the Mansion 
House in furtherance of the scheme of the International Elec- 
tncil Exhibibon which it h proposed to hold at the Crystal 
Palace on a very large scale in the winter months There were 
present, among otherij Mr. William Spottiswoode, Mr, John 
Holms, M.P. (one of the Lords of the Treasury), Mr. Mungo 
M 'George (Chairman of the Crystal Palace Company), Capt. 
Douglas Gallon, C.B., Dr. Gladstone, F.R.S,, Col. Gouraud, 
Dr. J. Hopkinfion. F.R.S., Mr C. V Walker, F.R.S., and 
many more, Mr. Mungo M 'George, in moving the appointment 
of an influential honorary council to advme with the directors of 
the Crystal Palace in carrying out the proposed eabibiUon, said 
ihat DO eHbrt should be wanting on iheir part to make the scheme 
n great scientilic and commercial success. The honorary council 
was formed of those present, and, among others, the Lord Mayor 
F.lect, the Prcbidcnt of the Institute of Civil Engineers, Dr. C 
W Siemens, Prof. Adani&, Sir 11 . Cole, Prof. Fleeming Jenkin, 
Mr W Crookes, Sir E J. Rccd, M.P , Sir Edward Watkm, 
M F , Sir Herbert Sandford, and many more Major Flood Page, 
the manager of the Crystal Palace, read a report, hich slated 
that coimnunicationa have been opened with the leading exhi- 
bitor!) at the Electrical Exhibition in Fan^, and with others who 
have made the development of electricity their special study , 
and, although but a very short period has elapsed since the first 
steps were taken, the responses have been such os to render it 
certain that an effective and varied display will be mode at the 
Crystal Palace. Most of the best-known systems of electric 
lighting will be represented — among others, the Siemens, Brush, 
British Electric, Electric Light and Fow er Generator Company's 
syslemii, the Joel, Filsen, Edison, Swan, Maxim, W^eston, 
Lonlin, Rapiefl', and Gerard lights , and various new lamps will 
be exhibited for the first time 111 public. The storage of elec- 
tricity will, it IS hoped, be illustrated by Faure’s and De Meri- 
Lenb' secondary batteries Telephones, which are not nearly so 
much used in England as eLewhere, will be strongly repre 
senied , and the various applications of electricity as a motive 
[lower will be seen in TrouvtS’s boats and other interesting ex- 
hibits, Many eminent scientific men have expressed great 
interest in the undertaking, and intend to become exhibitors 
Colonel Gouraud promised all the help of his fellow -country, 
men towards the success of the Exhibition, which, though 
following that at Pans very sharply, might be more attrac- 
tive to American exhibitors, fur it would be one stage 
nearer home, and its arrangements would be conducted in a 
language which the exhibitors could understand. Capt, Galton 
expressed a hope that military and submarine electricity would 
be suitably and adequately represented on the occasion. Sir 
James Anderson also supported the proposal, which was carried 
unanimously. Major Flood Page then read a rJsumJ of the 
arrangements for the exhibition, which stated that the principal 
objects to be admitted were compnsed in the following. — 
Apparatus used for the production and transmission of electricity^ 
magnets, natural and artiflcial ; manners’ compasses ; applica- 
tions of electricity — to telegraphy and the transmission of 
sounds, to the production of heat, to lighting and the production 
of light, to the service of bghthoiisei and signals, to apparatus 
givmg wammgi to mine^, railways, and navigation, to military 
alt, to fine arts, to gal vano- plastic, electro -chemn try, and to 
chemical arts, to the production and tranimiuion of motive 
power, to mechoniciLl arts and horology, to medicine and surgery, 
to aitronomy, meteorology, geodesy, to agriculture (m ill appli- 
cation to Industries), to apparatus for registering, to domestic 
Dies lightni g conductors. Major Page earnestly hoped that 
Mr. Fawcett would allow the Post Office exhibit at Fans to be 
shown at the Ciy-tal Palace, and that Mr. Childers, as Secretary 


of State for War, would give aid to expenmenti in electncity os 
applied to military purpo<;eE. 

At the first meeting of this session of the Birmingham Philo- 
sophical Society, the Rev H W. Crosskey (secretoiy) read the 
annual report, in which it was stated that the Council last year 
reported that Dr. George Gore, F.R.S., hod accepted the posi- 
tion offered him, and that the amount of 150/. per annum had 
been allotted to him in order that be might have greater facilities 
for continuing m Binmnghom his original researches. Dr. Gore 
had forwarded a report stating that since he had been intrusted 
with grants from the Birmingham Endowment of Research 
Fund, he had made, partly with the aid of those grants, the 
following researches m physics and chemistry, which had been 
communicated to the Royal Society, and published, os follows . — 
Thermo-cleclnc behaviour of aqueous solutions with platinum 
electrodes , influence of Voltaic currents on the diffusion of 
liquids , experiments on electric osmose ; phenomena of the 
capillary cleclrosicope , electric currents caused by liquid diffusion 
of osmose ; influence of Voltaic currents on diffusion of liquids ; 
and phenomena of the capillary electroscope. He hoped before 
long to submit to the Philosophical Socieiy an original communi- 
cation. In addition to the before mentioned researchei, and 
as an entirely separate matter, he had been aiding the cause of 
original research by preparing for publication a small book on 

The S Cl enlifk Basis of National Progress," and it was now 
being printed. 

A NSW zoological station is to be established at Banyuls-sur- 
Mer, on the Mediterranean, at the end of the natural prolonga- 
tion of the mole at the beach of Fontaul^. The building will 
be of considerable size, have several apartments, and be well 
lighted It is expected that the laboratory will be ready for work 
by January. M. Lucazc-Duthiers intends t3 illuminate the 
aquarium by electricity This station will really be an annexe 
to that at Roscoff, permitting the study of marine zoology to be 
carried on in ^ inter, when it has often to be suspended on the 
colder coast of the Atlantic. The municipality of Baiiyuls, 
mostly very bumble individuals living in an out-of-the-way place, 
have lent cordial and substantial support to the enterprise 

The arrangements for the festival in honour of the twenty- 
fifth anniversary of Virchow's appointment os Professor to the 
University of Berlin — an anniversary which coincides with his 
sixtieth birthday- are now being made, we learn from the Lanctt^ 
An lofluenlial committee, comprising the names of Prof. Bastian, 
Director of the Royal Ethnological Museum, Town-Councillor 
Fnedel, Prof. Kuster, Dr Voss, Herr Ritter, &c,, have asked 
permission of the Town Council to grant the use of the large 
hall in the Rathhaus and to defray the cost of the decorations, 
as on the occasion of the banquet to Dr. Schliemantu The 19th 
of November has been fixed for this festival. The most interest- 
ing part of the proceedings will be the handing over to Prof. 
Virchow the title-deeds of a new mstitntion to be devoted to the 
prosecution of scientific researches especially relating to anthro- 
pology, of which he will have the full control. As a poLtician, 
an anthropologist, and an antiquarian, no less than as a patho- 
logist, Prof, Virchow has claims not on Germany alone, but on 
the whole of civilised humanity , and we heartily join in the 
desire to do him honour. 

The fifbt generul meeting of the London Sanitary Protection 
Association was held on Tuesday at the Society of Arts, 
Adclphi, Prof Huxley, the president, in the chair. Mr. 
Holmes, the treaiiurcr, stated that the ,Aaioclation had been m 
operation only for a few months, and for a certain portion of 
that time Its action had been luipcnded by legal diificultiei. 
The number of members enrolled up to the 15th of this month 
was 1x6, the total contributions, together with a loan of 100/, 
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Association! was 391/. EU , and the total expenditure 346/. 31. 6 ti~ 
Prof Huxley said that, to put it briefly, the Associalinn was a 
co-operative store for the supply of good advice, and the modest 
success which had hitherto attended it was very likely due to the 
antipathy inherent in human nature to the reception of good 
advice. Their good advice, however, had this peculiarity — that 
they did not expect anybody to take it unless he liked. His 
mterest in this Aasocution came from the remote connection 
he once had with medicine and hygiene Wliatever suspi- 
cion of knowledge he ever possessed had led him to the con- 
viction! strengthened by every day's experience of life! that 
when we aggregated dose upon 4,000,00a of people on some- 
thing less than 6fty square miles, if we did not take care we 
should be desolated, not like old London by the plague or black 
death, but by those other forms of disease, as fatal in their way, 
which have the lernble peculiarity of being easily disseminated 
by the means we took to get rid of them, unless those means 
w ere perfect Disagreeable as the old cesspool system was, it 
was attended with very little danger compared with that which 
wuted upon the water sewage system if that system was imper- 
fect, for then it was an admirably-contrived arrangement for 
distiibuting disease and death 111 our own houses and in the 
houses of people who hved adjacent There were two ways of 
meeting the danger. One was by the action of Government in 
some shape or other , but in Englat d no one would tolerate the 
intrusion of Government oflicials for the purpose of knocking 
about and looking into everything, and beside**, the expense and 
difficulty of working such a^systeui would put it out of the range of 
the practicable. The other way w os to meet the danger by means 
of those w'ho supplied a good report, &uch as that Association 
would do Therefore it was for the public good that the Asso- 
ciation should become a great one, and its w ork be earned out 
as widely as posbible. 

The success which has attended Dr, Vines’ English edition of 
Prof. Fraud's ''Elementary Text- Book of Botany" has induced 
the publishers, Messrs. W. Swan, Sonncnschem and Co, to 
arrange for a companion volume *on zoology, viz. an English 
adaptation of Prof Claus’s "Handbuch der Zoologie," which 
Mr. Adam Sedgwick of Trinity College, Cambridge, has under- 
taken to make. Hitherto this work has appeared without illus- 
tiatioDS in Germany , but for the present edition between 500 
and 6oojdrawiugs have been prepared by Prof, Claus himself. 
The book is announced to appear next spring. We learn also 
that Dr. Vines has undertaken for the ‘‘ame Arm a " School 
Botany," covering the ground commonly taken up in the school 
course. The important treatise on the " Theory and Practice of 
the Microscope," by Professors Naegeli and SchwendcncT, 
which Messrs. Sonncnschem and Co, have had id the press for 
the past three years, has at length 'reached completion It 11 
announced for issue next month 

It u stated that the Report of the Commission appointed in 
1879 to inquire Into the suitary condition of the cemeteries in 
and around Pans negatives, generally, the popular belief m the 
noxious influences of great bunal-places. Tlie compoiitlon of 
the air in the cemetenes according to M Schutzenbe^r, is not 
dibtingauhahle from that of arable lands 

Under the title of "Prehistoric Devon" (the opening Address 
of the seventieth session of the Plymouth Institution), Mr. R. N. 
Worth, the praident, has brought together in an Interesting form 
mauy valuable data and nferencei on the subject from all 
quarters, ^ 

lA Ho, 9 of the CAryjaHtA^mum, the monthly magaalne for 
Japan end the East, to which we have already referred, published 
In Yokohama (London t Trubner), there li the the first instal- 
ment of a usefnl vocabulary of Alno u ords by Mr W. Dcning. 


loKcts," delivered a lectnrc on Thursday afternoon to the students 
of the Royal Agricultural College, Cirencester, on the methods 
of investigating attacks of insects on crops, and the general 
treatment to be employed The lecture was profusely Illustrated 
by enlarged diagrams, aud was enthusiastically received by the 
students and Lheir friends The lecture will be published lu full. 

The death u announced, at the age of fifty-three years, of 
Mr James Craig Niven, curator of the Hull Botanic Gardens 

The Ahbi Moigno's journal, Zrr Mandes, has agim, we are 
glad to notice, passed successfully through a ctI'Ls. A fresh 
start has been made, the old title " Cosmos ” becomes more 
prominent, and a bright-coloured cover has been added. Better 
paper, more illustrations, and re -arrangement of matter will, we 
trust, procure the journal increased support. 

At the meeting of the Institution of Mechanical Engineers 
at the Memorial Hall, Albert Square, Mancheslcr, to-morrow, 
the following papers will be read and discussed — On Besbemer 
steel plant, with special reference to the Enmus Works, by Mr. 
C. J. Copeland of Barrow-in-Furnchb , on compressed air upon 
tramways, by Mr. W D Scott-Moncriefr of London , on meters 
for registering small flows of water, by Mr J J Tylor of 
London 

J B. Lippincott and Co have in the press "The Honey- 
Ants of the Garden of the Gods, and the Occident AnU of the 
Amencan Plains," by the Rev Henry C McCook, D.D. 

A VIOLENT shock of earthquake, lasting three seconds, 
occurred at Agram at lo p m. on the 23rd iiisl 

La Nature of October 22 has a long article, with microscopical 
illustrations, on the drinking water of Pans 

Some interesting facts are brought out in a papier by M. C. 
NieLen of Christiania on the impression produced upon animals 
by the resonance of the vibration of telegraph wires It is found 
Uiat the black and green woodpeckers, for example, which hunt 
for insects 111 the bark and in the heart of decaying trees, often 
peck inside the circular hole made transversely through telegraph 
posts, generally near the top. The pbenomenon is attnbuted to 
the resonance produced 111 the post by the vibration of the wire, 
which the bird mi*;takes as the result of the operations of worms 
and insects m the interior of the post Every one knows the 
fondness of bears for honey. It has been noticed that in moun- 
tainous distnctb they seem to mistake the vibratory sound of the 
telegraph wires for the grateful humming of bees, a,jid, rusliing 
to the post, look al^out for ihc hive. Not finding it on the pobt, 
they scatter the stones at its base which help to support it, and, 
disappointed in their search, gUc the post a parting pat with 
their paw, thus showing their determination at least to kill 
any bees that might be about it. Indisputable traces of bears 
about prostrate posls and scattered stones prove lhat this really 
happens. With regard to wolves, again, M Nielsen states that 
when a vote was asked at the time foi the first great telegraph 
lines a memlier of the Storthing said that although his distnct 
had no direct interest in the line proposed, be w ould give his 
vote in its favour, because he knew the lines would drive the 
wolves from the distncts through which they passed It is 
well known that to keep off the ravages of hungry wolves m 
winter the farmers in Norw ay set up poles connected together by 
a line or rope, under W'hich the wolves would not dare to pass. 
" And it is a fact," M Nielsen states, '* that when, tw enty or more 
years ago, telegraph lines were earned over the mountains and 
along the valleys, the wolves totally disappeared, and a specunan 
IS now a ranty." Whether the two clmmstances are causally 
connected, M. Nielsen does not venture to say 
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WvM infomed thmt the liate of pftpen, &c., appended to 
Bdr. C. K. MtfkhmB’i ** Fiftj Years' Work of the Geogrepbial 
Soolety," xeferred to m our l^lng artiole of lut week, were not 
conpUed by Air Rye. 

Tks ailditions to the Zoological Socieiys Gardens dunng the 
past week iiielude a Macaque Monkey (Macaeux cynomolpu 9 ), 
from India, presented by Mr. G. R. J. Glennie; a Rhesus 
Monkey (JUvamr tryiAtwMj 9 ) from India, present by Miss 
Ricbardaon ; a Malbroeck Monkey {CtrrcfttAfnu cymxurui i ) 
from West Africa, presented by Mr J. Pope, a Black-Faced 
Kangaroo [Afacrepus from Australia, presented by 

Min Drax ; a Black -headed Gull {Lams ndxhundus), European, 
presented by Master Rew Lloyd , two Common Kestrels 
(TVirnimnAar aiaudarms)^ British, presented by Masters John 
and Charles Godfrey , a Snow Bunting (Plectrophanes ntivr/ii), 

North Eurnpean, presented by Mr. H. A. Maepherson , a 

Monkey {Af abacus, ip me. d ) from Hainan Island, China, 
deposited, a Sooty Mangabey {Ccrcoeetms /uhginost4s6) from 
West Africa, an Ariel Toucan {Ra^nphastos arid) from Brazil, a 
Naked-footed Owlet {Aiktne nociua), European, an Ornamental 
Hawk Eagle {S/uoNuj orna/us), a Black Tortoue (Jisludo car- 
hnana)t an Argenbne Tortoise (Testude argeatma) from South 
Amarica, two Radiated TortoLses {Testwdo radfaia) from M^da* 
gascar, purchased , a Gaimard’s Rat Kangaroo {Hypnprymnm 
gaimardi), bom in the Garden^ 


OUR ASTRONOMICAL COLUtf^' 

CoMiT 1881 / (Denning).— From the clebaeiiitb of the orbit 
of this comet it is evident that it was a milch more con- 
spicuous object about the time of perihelion paiMge i^'jtbe 
middle of September, than when it was detected byMr.'Dehidng 
on the morning of October 4, and its not.liavuqgbeetif sooner) 
discovered can only be attributed to the genpiW|t^ateiiM ^ 
clouded skies m September. Mr. Denning thr^ {b»m 

September 2 I029 he could not make a <>ipgle pb«ierV^oh before 
sunnse, owing to cloudy weather, but that on the mominfgs of 
September 29 and October 1 he missed the oofth^t *'in some 
unaccountable manner/' The comet having CMped in Sep- 
tember, the sy stomal 1C examination of the* iky, whidi ii now 
pursued by him, thus explained. " ' % 

It ought now to be possible to decide by calculation from 
accirate po^it ons, whether the comet he one of short period dr 
not. The memMance of the orbit to that of the fourth OmAet 
of 1619 hai been pointed ouL That comet woa undoubtedly 
moving id an elliplicfll orbit of very limited dimcnaionB : a com- 
putation founded upon a new reduction of the observations 
made at the Observatory of Pane, which alone arc precise 
enough for the purpose, has Ictl Mr ITind to a period of 
revolution of 5' 155 year*., which is somewhat longer than that 
deduced by Enckc ui l8ao from the wune observations ai they 
were published at ihe time by fiouvard. At the previous 
aphelion pasiogc m 1817 the comet would pass in clo-ie proxi- 
mity to the planet Jupiter, and consderablc perturbations may 
have then occurred. In the interval between the penhelinn 
fwssnge of the comet of 1819 and that of Mr. Denning's comvt 
there ore twelve periods of 5'151 years, and the comet w'ould 
again be greatly diBtnrbed by Jupiter near aphelion in 1853, *^0 
that it is possible to explain to a great extent the diflcrences 
between the orbits of 1819 and 1B81, but ihst the period of revo 
lution should rot have undergone maierial alteration at (he same 
time, may perhaps be considered as an argument against theidentiiy 
of the comets. However, as we have in'unattd, the que-tion 
should BOOK bo decided by direct calculation Leas than a fort- 
night's ob&enmtioiii have been shown in more coaes than one to 
be luihcient to give pretty close approximationa to the periods 
of comets moving In smiffl ellip^cB, as in the care of De Vico’s 
comet of 1844, for which from only eight dayi.' observatiom M. 
Faye mferred a ravoluhoD of 5*15 yetn, the oomet one bdng 
5'^ yeWB, or that of Btorsen’i comet at ha 6iit appearance in 
1B46, when fcom ten daya' obFervations Mr. Hind asaigned a 
revolution of ^519 }caT'>, the true one being 5*569 years 

The follovAig positions of Mr. Denslng^ ;coniet ore from 
an ephemeria calculated by Dr. Oppenhetm for Berlin mid- 
night 
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The intensity of light on November 9 is less than half that on 
the day of discovery. 

Herschel’s “Garnet Sidus,” — This variable star, the ^ 
Cephei of our Catalogues, appears to require more regular obser- 
vation than, to judge from publkhed statement", It naa of late 
received, and ih an object well deserving the attention of 
some one of our many amateurs. No doubt latu factory 
observations are attended with some difficulty from the high 
colour of the star, but on ihat account the remits of R single 
obscrvei may perhaps be deemed more reliable, Mr. Webb, in 
the new edition of his “Celestial Objects for Common Tele- 
scopes," aisigns It a period of five or six )can, which U as'^ur- 
edly a mistake It has been included amongst the irregular 
variables, and its period may be usually about 430 days, instead 
of <-evital year: Argelander, as au approximation to tUe period, 
gives 431 8 days, from observations between 1S4S and 1803, but 
there are very material perturbations. He considered that the 
period of increase of brightness is greater than lhat of decrease 
in the proportion of 4 to 3, The po ition of /i Ccphei for 1882 
is in R.A. 2ib. 3901. 53 yn., Drcl. + 58° 14' 21" 

This bUr, which wa^ not observed by Flamsteed, is the 
first of Ptolemy’s dfx6p^uroi, under the cunsteliadon Cepfacus^ 
which he places in 13" 4(y of Pisces viih 64” north laiilude 
IF ve carry hack ihe position of the variable star from the 
second Radcliflc catalogue to the reputed epoch of Ptolemy's 
fioUlogne — the first ^ear of Antonina^, or A D 138— we find 
kin|itude to be in 14'* 16' of Pi^^ce, with north latitude 
7'f as was first •^hown by Argelaader {As/rott, NacA 

*Mrgansi»ffgsArft)i the identity is beyond doubt. 


IDEOGRAPHICAL NOTES 

- 

TH4.5b netenburg Correspondent of the Fiviri writes as 
follows question of ihe exiiittrcc of volcanoes in Central 

A^a, ea^cialW on the Kuldja frontier, ha<^ ali^nybbeen a matter 
of d'ou)7t And mscussion among geologists and Russian explorers. 
jIm Govemofiof Semiretchinric, Gen Kolpakofsky, had already 
filled Mt expediiiors to seltle the qncslion^ once m 1878, 
.aad again m 1879 , but owing to the difficulties of reaching the 
mountains, which the Chinese consider impassable, and oIfq to 
the disorders wbidi acre then taking place in Kashgar, both 
expeditions were unEUccessful. TTiis year General Kolpakofsky 
n^Ain art hinisclf to (he (ask, ard now reports that he ha^ at lait 
divcQvered the perpetual fiies in the Thian Shan range of monn- 
tama. He telcgrajhb that the mou tain Bai Shan has been 
foiiDd twelve miles north eaEt of the City of Kuldja, m a baun 
' surrounded by the moRsive Ailak Mountains, and that the fires 
in hich have been burning there from lime immcmoiial 'are not 
^ volcanic, bnt proceed from burning coal. On the sides of the 
mouniain there are caves emitting smoke and sulphurous gas. 
The Official Messenger, referring to this interesting telegram, 
observes that the question as to the exi‘ tente of voles me iorma- 
I ions in Central Asii, uhich has so long agitated the learned 
world, is now irrevocably decided in the negative, and beam (he 
kcstn&niiy of many Huosian etpiorern. Mr. Schuyler alao, in his 
" Turkutan,” mentions ihat theie peipehial fircB in the moon- 
tains referr^ to by Chineic histonans vere cooBidered by 
Severtzofr, who explored the region, as being caused by ihe 
ignition of the seams of coal or the carburetted hydrogen gas b 
the leomp. The same author fiirtber mentions that Capt. 
TosnoFikey, another Russian explorer, wa*^ told of a place In ue 
neighbourhood from which steam constantly rose, and that near 
this crevice there hod exnted from ancient times three pits, 
where personv afflicted with rfaeumatiim or ibiu dUcMCi woe 
in the habit of balhmg. 

Me. Dorward, of the China Inland Miisbii, has latdy m^e 
a lengthcBcd journey m the Chinese province of Hunan, of which 
he has sent home somewhit full pariiculara He was ahim 
from Wuchang, oppoehe Hankow, on die Yang-tace-klniigi for 
five and a hdf monihs, and visited abio*^ every pert ^ tWa 





J&ii2!re tK/' r? fSS7 



;/(}; i^’i^rrf 


' by Ma^ruila^t ii ^ 



Oct. 2 J, i88i] 


NATURE 


613 


proyince, so notonom for its turbolent brave*), whose hostility to 
foreignen 11 proverbial. Mr, Dorwaiid has however cfatabliRhed 
the fact that a European, with two native auistants, can now 
tmvene the province m safety. Near the city of Shfinchi, same 
450 mlea from Wuchang, he bad an opportunity of observing 
the prooeisea used for eatractlng gold-dnit from the sand, which 
consist ID roughly iifbng and nfterwaids using quicksilver. 

The Awntine Govcmiiieiit has just despatched two officials 
to survey five thousand square leagues of country in the neioh- 
bourhood of the Neuquem, one of the chief tribntaries of the Kio 
Negro This extensive tract of country is close to the Andes, 
and is said to be extremely fertile. When the survey is com- 
pleted the Government will dispose of the land with a view to its 
early colonisation. 

The Conunercjal Geographical Society of Bordeaux in Us 
lost BuUitin publishhcs a useful topographical note on the itinerary 
followed by the Upper Niger^Surveying Elxpedition from Kila 
to Bamoku 

The Department of the Interior m Canada bos issued a new 
map of Manitoba and the Nfirth- West Terriiones, showing the 
country surveyed, &c , nnd in a later edition the line of the 
Canadian Pacific Railway will be ••hown 

Wr hear that the Di^pAt de la Guerre at Paris has just issued 
the first sheet of Col Perrier’s map of Tunis, drawn from hi^ 
recent topographical survey of the country, which ba*; been 
awaited with much impatience by French geographers. 

PhRB Do PARQUET, the wcH-known missiinuuy traveller, who 
returned to houth-We<it Africa early in October, has recently 
corntnenGed the publication, m hts Missions CoiholiquiSf of an 
account of a journey made by him through Ovampo Land as far 
as the Kiver Cuuenc. ITe travelled in company with Mr. 
Erchuon, one of the pnncipal traders of Omaruru, who also 
had with him a son of the late Mr, C J Anderson. F^re 
Dnparquet’s memoir 11 illustiated by a sketch-map of the region, 
on which is >hown a singular connection between the River 
Cunene and Lake Etosha. 

In the new number (Heft 3, Band 4) of the Dettiseke gw- 
grafhischt all the existing mformition on Wrangel Land 

and Herald T^and has been collected, and will be of interest at 
present m connection with the missing Annette Dr Albrecht 
Perck of Munich contnlmtes an interesting article on glaciation 
with special reference to K5ch*<choltz Bay in Kotzebue bound 
on the north-west coast of America ; and Herr G. Kreitner 
gives a detailed account of the Koko Nor and the surrounding 
tmon. There are be'^-ides a vanety of notes on various pointi 
orgeographical interest 

To the Mopiatsschnfi fur dtn Oruni for October, M 

Z Janiczek of Fort Said contributes a letter containing a good 
dc^ of valuable infonnalion on the trade of ihe Red Sea In a 
letter from Herr Hansel of Khartoum we find some interesting 
information from Dr. Emin Bey. Among other things he tells 
ns that there arc three lake^ to the north of Victoria Nyanza , 
that Beatrice Gulf certainly does not belong to Albert Nyanza, 
but to a lake lying From the south , that steamers now go regu- 
larly from Dufile to Mahaf.M, a station on the west coast of 
Lake Albert; and that the only radical cure for the Central 
African tlave- trade is the importation of free Chinese colonists. 
Prof, Blumentiitt contributes notes on some important vegetable 
products and bEancbei of industry in the Philippine Islands, 

Heft i, for lABcvi, of the Mutkeilungen of the Hamburg 
Geomphlcal Society contoina a paper of great Intereht on the 
distnbution and relnllve value of cowrie abefls by Herr John E 
Hertc, These shells are uied u money mainly m the region 
between the Niger ind the coast of Afnoa, though they are alio 
in use in other parts of the world. Herr Hertz givev the ex- 
change value of these dielli in the various regions where they 
are ned, and traeei tkir hi tory as a trading medium. A kin- 
dred paper, of much practical value and considerable interest, ia 
on the hwter-trade of Afnoe, by A, Wumann. A kmg paper, 
with chart, on the paths of barometric ndnima in Europe and 
on the North Atlantic, and their Inihunoa on wind and weather 
in North Germany, b]^ Dr, W. Kofvpcn, is of ooiuiitorable scien- 
tific hitereif. There is afao a lecture by Dr. J. ClnNen on a visit 
to Olympia, 

Acgoedino to the latest oenaui the popnlatlon of Japan on 
Jnsmaiy 1, iSSo, was 35.935 p 3K3. Of these 18^910^500 were 
malei^ and 17*7^1^13 females. When the mmroas and de- 


structive avil u ars of the last twenty years or remembered, thia 
relative proportion of the acxes will appear stnhmg, Writers of 
ihe last century held very exsggerated ooUoos of the population 
of Japanese town^, but the preflent cenaoi shows that some of 
them may properly rank among the most populous cidcs la the 
world. Tokio and its environs has a population of pjjiiai ; 
Kioto, the old capital, of 892,098 ; and Osaka, 583, 6m The 
smallest population of any district is that of the Boom liloiida, 
recently annexed to Japan, which contain only 156 inhabitanta, 
composed of ofiiciala aud descendants of Kanakas and deaerten 
from English and American whaling ves'cl>. 

Capt John Mackay, of the ss. Southern Cross (Auckland), 
'^ends u<), along with a note, an account by himself in the 
Qurenslander of hif discovery and settlement of the dl*^trict of 
Mackay in Queen«>land Tu the now flonnshing town of Mackay 
we referred some time ago in connection with a special number 
of the Mackay Standard The town bids fair to become one of 
the most flourishing in Queensland, thou^ its di>coverer does 
not seem to have met with the recognition he deserve*;. 


SOLAR PHYSICS^ 

II 

AT the conclu*;ion of my last lecture I stated my belief that 
tho^e changes winch arc contmually griingon at the surface 
of the sun hod their origin 111 currenb of convection, aud I 
illustrated (he processes which are there going on by what we 
know to be going on on (he surface of our own earth 1 re- 
ferred, but only histoncally, to a theory which was thrown out 
many years ago as to the origin of solar heat by bir William 
Thonmon, according to which it depended on the impact of 
meteoric budic^ I did not suppose at ihe tune that he still 
retained that theory, regarding it as the mo^t probable j in fact 
he gave it up many years ago, and I was glad to find, from 
cnnversaLiiin with him after ihe lecture, he u quite of (he same 
opinion as I am, that these diblurbances — the enormous disturb- 
ances which take place at the surface of the hUn, have tbev 
origin in currents of convection I slaled ray belief that the 
spots were produced by the downward rush of, comparatively 
speaking, cool portiuoi. of gas which had been m ibe first 
in&iancc ejected duiing these eruption^ In speaking to Mr. 
I ockyer afterwards 1 found that be had obtoimd indcjiendent 
evidence from hj<i spectroscopic researches that these spots oon- 
■^uted of down-rushes of goji, and nut, as some have opposed, 
of up-TUshes He may have meniioned it to me before , if so 
I must at>u1ogi5e (or it having passed from my memory. I will 
not however say anything about the evidence on whicn he w oa 
led to that conclusion, because he is going to lecture himsel/p 
and of course he w ill be rhe proper person to explam hm own 
discoveries 

Now with regard to thece I have hitherto said nothing 

except as to their existence. The German asironomer Schwabe 
B5siduou*;ly observed (hem in the beginning of 1826, and for 
about a quarter of a century he went on constantly observing 
(hem and making careful drawings of them. As the resnlt or 
this long-conlmued and careful work, be was led to the conclu- 
sion that these ^pots ox to their frequency and magnitude appear 
to be subject to a penodical incquamy. The penod appeared to 
be about ten yeari^, during ubich^ suppoting you start with tbn 
maximum of spot**, they dwindle away to the minimuiD, then 
after rome years again rise afresh, and by the cud of Ixn yean 
or (hereabouts you get to the maximum. M Wolf of Berne 
has discu-ved the rabject, and referred bock to older observations, 
and was led to ibe conclusion that the period w aji longer than 
ten years. He makci it eleven years, or perhaps more exactly 
nine periods per century. 

I Will now come to fiome phenomena observed on the earth 
with which the &olsr spots would, at first sight, appear to have 
Do possible connection. You are all, of course, fanuJiar wiih 
the msgnetiom of the earth, by the aid of which our ships are 
navigated through the ocean. Now it has been long known that 
the maguetlc needle Is subject to disiurbance ; by tne magnetic 
needle I mean the magnet suspended so is to turn freely round 
a vertical axis. For a long tune after the disoovciy of mu- 
nctism that wroa the only kind of initrumeot used for the 
observation, and it bad been observed Choi these disturbonoeff 
were of two kinds. Thera was a regular diurnal movement of 
the needle to the west, and then to the east, of its mean pohitloDj 

■ Locfim byProf Stokoi, SecR.S., In the Senth Knili«Ma IImhib 
T hwin, coniiniied Avm p jgB 
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and besides that there were from time to tune irregular, dr 
apparently icrcguler, dliturboncei ioLlowing no observable law. 
It was known, too, Uut the diurnal floctuation, which has now 
been known considerably more than a century, was greater in 
summer than in winter. It hod been also observed that these 
apparently irregular fluctuations m the direction of the magnet 
ore observed when an aurora is seen,^ If there is on aurora 
there are sure to be these fluctuationi, and if there ore these 
fluctuabons the probabibW is, if other mrcamstonces permit, that 
we shall see an aurora, llie connection between the two was 
mode out about the year 1750, so that it is by no means new. 
Of course wc cannot expect that for every magnetic disturbance 
we shall have a visible aurora ; for in the first place the disturb- 
ance may take place in the day time, in which case of course no 
aurora con be seen , then, supposing even it takes place at night. 
It may be that at the time the whole sky u covered with cloud-', 
which prevent the aurora being seen , or again, it may be a 
bright mght with the moou shimng brightly, not far from the 
full, and then a faint aurora would not attract much notice In 
fact I have often felt in doubt when I saw a luminous streak in 
the sky on a moonhght night whether It was an auroral streamer 
or meroly a mare's-tail doud illuminated by the light of the 
mdlsn. After watching some time one can generally determine 
which it Is, because if it be an auroral streamer it is pretty sure 
to be unsteady ; but if the observer happens to have a small 
spectroscope la his pocket, or even a pnim and a sht, the dis- 
tincbon can be made out at once, on account of the peculiar 
spectrum of auroral light, 

There appears then to be evidently some intimate connection 
between mognenc disturbance and the aurora, The recent pro- 
gress of telegraphy has caused us to be familiarly acquainted 
with another electrical phenomenon, or, if you like, magneto- 
electrical (I assume here that the aurora is on electrical pheno- 
menou— that, in foci, has long been admitted — for considerably 
more than a century ) I allude to the earth-currents. In tele- 
graphy we have occasion to use inflated wire, the ends of 
which are placed, or may be placed, m connection with the earth 
Now when that is done it frequently happens that, without sending 
any current from the battery at all through the line, there is a 
more or less powerful current transmitted along the wire, which 
in made evident by the deflection of the galvanometer. In fact, 
in certain case:i thene currents are so strong that they interfere 
with the working of the lines. 

At the failure of the Erst Atlantic cable m 1 865, Sir William 
Thomson (whom I am happy to see before me) made some experi- 
ments With these earth-currents, as they ore called, transmitted 
through this cable The failure was of such a nature as would 
have been caused if there wa'i a breakage in the cable something 
like 300 mile:) ofi) and currents were transmitted through the 
cable, indicating an electromotive force, as it Is called, amount- 
ing to one or two Daniell’s cells ; on one occasion to five or 
six ; and currents more powerful even than those 'arc observed 
from time to time 

Now it is well known that at times of magnetic disturbance 
we have these earth -currents powerful ; and as I mentioned that 
magnetic disturbances and aurorae come together, we have here a 
thiA phenomeaon, that of earth -currents, which accompanie'i 
the two former These three ore evidently intimately comiected 
with one another, whatever be the cause of that connection. 
But at present I have said nothing whatever of the relation of 
these three phenomena to the sun Of course any one would say 
there is the remote relation, that it is to the radiation from the 
sun that all the great changes that take place on the surface of 
the earth are due 1 the evaporation of moisture, the heating of 
the au-p and consequent production of wind^i , and in a remote 
sense, therefore, there would in all probabili^ be a relation 
between diene three phenomena and the sun But that relation 
IB veiy far from remote I forgot at the proper time to mention 
one arcunutauce connected with these earth -currents before I 
came to the onn, which, If you will allow me, I will do now. I 
mean the magnetic disturbances. 

One of the first fruits of the establishment of regular magnetic 
observatories woa the remarkable discovery that these magnetic 
storms occurred simnltineously over large tracts of the earth's 
surface, so that even the sudden and apparently capndaiis 
variations of say the direction of the deebnation needle would 
be observed simaltaneously at the same moment of absolute, 
not local time, at placet for separated from one another, such as 

‘ Al Uait of Iha dsocliii Und , faint, staady lororB do noi mm to bo 
aecomiwiilad by sendblo magnetic duturboncci. 


London and Poru, and London and Lisbon even ^ The cause 
of thi:i magnetic disturbance, whatever it may be, must be one 
very widely spread. In discusimg the results which have been 
obtained at the colonial magnetic obhervatorici, Sir Edward 
Sabine made a remarkable discs ve^, namely, that whether you 
take the range of ordinary diurnal fluctuations of the magnet, or 
whether you take the frequency and magnitude of these mag- 
netic diiturbancea that I s^ke o'. In both coses there appear^ 
to be a decennial period, or a penod nearly decennial, and that 
corresponded to the period of solar spots, corresponded not merely 
as to the duration of the penod, but also os to the time of the 
maximum , so that in those years when the sun showed an 
unusual number of spots of unusual magnitude, both the regular 
diurnal variation of the magnet was greater than the average, 
and there were more numerous and more violent magnetic 
storms; on the other hand, when the sun was comparatively 
free From spots, the magnetic elements were, comparatively 
speaking, in a tranquil state. In the aider observations the 
decimation w as the only one of the magnetic clemenU which had 
been observed, but all three components of the magnetic force 
were observed in the^e ob'ervatones, and accordingly the phe 
nomcna could be more searchingly investigated. Further re- 
search has fully confirmed this connection, so that there can be 
no doubt now that there h some inlimate connection, whatever 
be its nature, between solar S|>otH and magnetic disturbances 

I will mention one circumstance which is a remarkable corro 
boratiju of thi^ observation The late Mr. Carrington for many 
years was engaged in a senes of most careful and elaborate 
meaaureineats of the positions and magnitudes of the solar 
spots. The way he worked was by throwing a large image 
of the sun by means of an equatorially-mounted telescope, 
with its eyepiece smlably focussed, on to a fixed screen. One 
day he was engaged at this work when he saw two bright 
spots on the screen, His first impre'iiion was that the screen 
u hich was used to shut ofT the hght of the sun, which otherwise 
would have passed down outside of the object-gUbs of the tele- 
scope, outside the tube, had got disarranged somehow or other, 
and that it was merely the sun shining through the holes, and 
coming on the screen. He moved the telescjpe a litde, and 
these Spots moved with the image of the sun, proving that it was 
not merely the sun binning through holes in the shading screen, 
but that they really belonged to the sun. They remain^ visible 
some minutes, durme which they moved over a very sensible 
portion of the sun's disk at such a rate that the actual lineal mo- 
tion of them mast have been— I forget the figures, but I think it 
was something like loo or 150 miles per second Moreover one 
of them passed over a dark spot, which is confirmatory of the old 
observation of Wilson, that the s|iots are at a lower level than 
the general surface of the sun. 

Now it so happened that on examining the records of the mag- 
netic needle, which were kept automatically by a photographic 
process at Kew, just at the moment when these spots were seen, 
there was an unusually great magnetic disturbance. Well then, 
what can be the connection between these apparently so dis- 
similar, apparently so disconnected phenomena, and what i& the 
cause m the first instance of the llvee terrc'. trial phenomena I 
fint meitioned — magnetic disturbances, aurors, and earth 
currents ? 

DifTerent theories have been started as to this connection. 
Some have supposed that the disturbance of the magnetic needle 
was an electro -magnetic eflect due to the earth currents , others 
have supposed, on the contrary, that the earth currents were due 
to the electro-magnetic induction produced by a change In the 
magnetism of the earth. But what of the aurorae 7 It has long 
been recoguiscd that the aurora is an electrical phenomenon. It 
has been supposed to be imitated— and there can be no reaiion- 
able doubt that the suppoiition is a correct one — by sending ^ 
ordinary electric discharge through a highly-exhausted tube,. But 
whence comes the electromotive force requisite to effect that 
discharge 7 My colleagues ore not in any way reaponsible for 
what I am going to advance. 1 am gomg to suggest a cause for 
this phenomenon which, so for os I know, hoi not hitherto been 
broached," and of course you must take it for what it is worth, 
It has not seen the light, and therefore has not hod the oppor- 
tunity of being subjected to the criticism of men of science. If 
laboratory experiments ore to be any guide to ui it requires no 

' A nunlMr of phoiographlc ncordi from nnoiu muwfeic ohservoConM 
hav« ^ceoily been compand and ducuawl by Prof W O Adams 

” This nfan lo iho thaory u a whole , the indlmdual parti of il had 
moitly foTiDod lunba, so to inak, of one or other of a let of thaoriai which, 
taken in their enuniy, moat m rogaided u quite diffennt. 




Oct. 2 7 , 1881 ] 


NATURE 


615 


inconsidertble electromoHve force to send an electnc discharge 
through even a moderate length of rarefied air, though it passes 
far more freely through rarefied air than through air at the 
ordinary prctisure. 1 will endeavour to show you that expen- 
mentally 

[An experiment was here exhibited in which the coatings of a 
Leyden jor were connected with the terminals of a Holtz ma* 
chinej and alio, by two branches, with each other, each branch 
involving an interruption by air. One branch led through a 
universal discharger, the brass knobs of which were separated 
half or three-quarters of an inch, the other through a long tube 
filled with rarefied air^a so-called aurora tube. The second 
branch being at first broken, the knobs were adjusted to a 
distance not too great to allow the spark of the jar to pass with- 
out fail. The connection with the temainals of the aurora lube 
being now restored, the discharge, which was at liberty to pass 
by either branch, chose the aurora tube,] 

It appears then that the resistance to the passage of the elec- 
tric discharge u greater aci;oss about threc-nuarten of an inch 
of air at ordinary pressure than across thr whole length of the 
tube, which 1 suppose is somewhere aboat five feet, so that, 
although there ib considerable re-istancc to the passage of the 
electric discharge through rarefied air, it is very much Icsi, than 
through air at ordinary pressare , but although it is vei^ much 
less, It is very far indeed from being inconsiderable. Mr. He 
La Rue has a pplendid battery of about il,ooo cells of chloride 
of silver. It required about 20CX) of these to send electric dis- 
chaives through tubes perhaps two or three-quarters the length 
of that, but not quite so broad, exhausted to such a degree as 
to oppose least resistance to the passage We see then that, 
if one may judge by laboratory expenmenLs, it rec^uires a 
very coniiiderahle electromotive force to send an electnc discharge 
through even a moderate distance in rarefied air. 

Now attempts have been made to mca&ure the height of the 
aurora, and very large figures have been brought out. It is said 
to be fifty or sixty, or even eighty miles hi^ , 1 think some have 
made it even higficr than that, It is a difficult matter of course 
to measure with much certainty, because you want a base to 
measnre from ; and the two stations must be distant a few miles, 
in order that you may get a sufficient angle of parallax. Then 
with observers situated a few miles apart it is a difficult matter, 
with such a variable and ind< finite phenomenon os aurora, to fix 
on what they hhould observe Possibly in the future, when 
''Uch obfiervcrfi may be put in connection by telephone and be 
able to speak to one another and tell each other what sort of 
aurora they see, and settle by conversation at that distance what 
particular part they shall observe, we shall get more certain 
results. However, there can be no doubt that, although there 
may be some uncertainty as to the precise height of the aurora, 
it lb very high indeed. .. 

Now, even m spite of this great height, the auroral sti earner 
subtends a very considerable angle at the eye of the observer. 
If tbiibe a discharge, the length of that discharge must be very 
considerable, probably many miles, Where shall we get the 
electromoLive force sufficient to send a diicharge through so 
great an interval of air, rarefied though it be, and that not too 
highly? I say " and that not too highly,” because experiments 
with exhausted tubes have shown that the resistance to the 
passage of the spark through the tube goes on diminishing as 
you make the exhaubiion higher, until you reach a certain point, 
after which it goes on increasing again, and this exhaustion, at 
which the resistance to the passage of the discharge is least, is 
by no means very considerable as exhaustions go nowadays 
Tubes have been so exhausted that rather than strike across a 
millimeter within the tube from terminal to terminal, the dis 
cham would pass some inches outside in air. Well, then, it 
would appear from that that we do not gain so very much as 
regards facility of passage for an electric discharge by going up 
to a tremendous height m the air. Where then can we get an 
electromotive force sufficient to send an electnc discharge through 
such a length ? Sir William Thomson, in the case of the Atlantic 
cable which failed the first time, as I said before, obtained 
earth-currents indicating an electromotive force of a feW Darnell 
cells ; but a few Daniell cells, or a few scores of Daniell cell«, 
or a few hundreds of Daniell cells would be quite miuffident for 
sending ■ dfscha^ through such a space os I hare spoken of, if 
laboratory experiments are to be any guide. There is, however, 
one Instance of electnc phenomena where we have tremendous 
tensions to deal withal mean atmospheric electricity. In the 
case of the atmosphere we may have the electric spark sinking all 


the distance from a cloud to the earth, perhaps half a mile or a 
mile. I need not say that the electric spark I refer to is a flash 
of lightning. Ilerel found bome difficulty in getting the dis- 
charge to strike through air of ordinary density, across more than 
about ihree-quarters of an inch, but in lightning it btnkeiall that 
distance that 1 mentioned. Atmospheric electricity of tension 
sufficient to stnke across a mile of air at ordinary density (or at 
least slightly reduced as you go up) might have an opportunity of 
striking across many miles of rarefied air, and if the eiperuncnt 
which I have showed you just now with that Lube is to be any 
guide, then it would be competent to do so. In atmospheric 
electricity it is conceivable that we may have a sufficient tension 
to cause the electric discharge to sinke across that great distance 
which the length of an auroral streamer must he. 

It has long since been remarked that displays of aurorae seem 
in some way or other in high latitudes to take the place of thun- 
derstorms in low latitudes Well, then, I will endeavour to 
explam what I imagine takes place, I do not enter into any 
speculation as to the cause of atmospheric electricity. We know 
os a fact from its manifestation that it exists, and that is sufficient 
for my purpose. Suppose now that the air, especially the higher 
portions of the air, over a large tract of country, say (o the north 
of u**, were more or less highly electrified — positively or nega- 
tively, as the case mw be — we will suppose positively — if the elec- 
tric tension v ere sufficient, although, considering that the air is a 
non-conductor, we might not have a flash of lightning, which 
gathers into itself in one moment the electricity from an entire 
cloud and sends it down into the earth (we might not have tension 
enough to produce such a discharge, the resislancc to the passage 
of electricity from one portion of the air to another, which at 
any rate would be comparatively dry compared with what we 
have in warm latitudes, would prevent it by itself alone), we 
might nevertheless have a discharge taking place in the higher 
regions of the atmosphere where the air is rarefied, and accord - 
iDgly opposes less resistance to the discharge. 

Now let me refer to this figure This great circle, P E/r, I 
suppose to represent a seclion of the earth by a plane passing 



way or other a portion of this upper atmosphere, as C, got con- 
Eiderably charged positively or negauvely, say j^oaitively; it 
would act by induction on the earth below. The opposite elec- 
tricity, negative in that caae, would be accumulated underneath, 
la at C, and this portion of the earth would form, as it were, a 
portion of a Le^en jar, the lower atmosphere being the di- 
electric or glass of the jar, the upper atmosphere being partly^, 
you may say, the di-electnc and partly also the charged coating. 
It would be represented more precisely by an imaginary coabng 
outeide composed not of tinfoil^ but of some baaly-conducting 
cubetance. The positive electricity about c would be bound 
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dovro fan part Otm negative clectricitf about c, whicb it m- 
dncBL In anotber portion of the atmofiphere — it may be at 
some ooBsiderablc dMtaiicc from the fanner — you may hare the 
ataoflpliore charged in an oppoaitc u ay, and of couric if thu were 
uegitHe there would be induced positive electricity below, or it 
might be that the whole of the atmosphere from C to D 11 
etaniged pobitivcly, but at D the negative charge u much feebler 
than at c. The end-rciult would be the same \ but for facility 
of explaiuttoa 1 will suppose that the upper porti'in in one place 
is actually charged with electricity of tne opposite kind to what 
the charge u at the other, If the tendon were sufTicient, then 
there ought be a striking across of the electruity of this name in 
the atmo^phvc from to D, and m the earth in the reverse direc- 
tion. Compared wit i the atmosphere, the earth would be an 
eaceedmgly good conductor, so that the electromotive force 
coBcemed ui sending tlic currents from one part of the earth 
to the other would be, comparatively speaking, tnduig, and there- 
fora the electromotive force represented ]»erhaps by a few scores 
of the dements of a Daniell’s battery, Well, then, in atmospheric 
electnsity we appear to have the tension reuuiMte to send the 
diichaige through a considerable space of rarened air. Now if a 
discharKtook pLaoc, and if it were night, aud the sky were: clear, 
it would, at least where sufficiently concentrated, be visible to us 
lost m the same way a^ the discharge passing through the ca- 
nauated tube is vi<;ible, by the light it produces. It would produce 
in fact an aurora Tlie air u not a cimparaUvely go^ con- 
ductoc, like a thunder-cloud, from which a great quantity of 
electricity strikes in one moment, but after all, a bad con- 
ductor, so dial the clectncity can only pass in a spitting sort 
of way. We may conceive here that we have a sort of 
double current, yet not forming a complete circuit, nevertheless 
a di<4harge would go on nearly of the same nature as if the 
circuit were complete, and the elTect of such a discharge on the 
magnetic needle would be nearly the same as that of a circuit 
which was complete 1 will en^avour to produce a discharge 
in a circuit which if doubly incomplete 

[An experiment was here shown lu which two Leyden jars 
were charged, one pohitively, and the other negatively, and weie 
laid on the same wire renting on a table On connecting the 
knob-> the jars were discharged, and that almost CGiiipletcFy, bs 
It happened that the charges were alino'it exactly equal The 
inner coatings here rcjiresent two portions of the upner aimo- 
spherc, the outer coatings the opposed portions of the earth's 
Burface, and the gU'iS of the two jar^, the intervening portions of 
the lower atmosphere 1 

As 1 saidj although the ciicuit is not complete, the elec- 
tro-magnetic effect of the whole sy‘,tLm would be nearly the 
same as if you had a complete cucail with au electric current 
pissing through it Now if there be only a sufficient quantity 
of electricity, we have here the elements iiece-.sary for producing 
a disturbance of the magnetic needle Moreover, those disturb- 
ances, as the injtnimcnt'i show, aie of a most htful and appa- 
rently capricious character. They resemble in that the htful 
character of electric discharge:! through air, I need hardly say 
that according to this theory the earth-current consists in the 
return currents produced by the slalically-mduced change on the 
surface of the earth, induced by the charged atmosphere above 
When there is a neutralisation of the electricity from one part 
to another of the atmosphere above, the inducra clcctncitv in 
the earth is set free, and we have carth-curreiits to bring about 
the rcdistnbuLion of the electricity on the surface of the earth. 

It seems to me that this theory not only accounts for the con- 
nection between the phenomena, which could be otherwise ac- 
counted for, but enables u& to conceive how it is that electricity 
Btrikci across such enormous distances in the upper regions 
of the air, and 1 think, further, it will accouut for some 
interestmg features of the electric dibcharge which cunstitutea 
no doubt ilscif the anroi^ 1 have here a sheet of blotting- 
or AKerlngkpaper, and I will suppose thn to represent an elecln- 
lied tract ol air lying over, it may be, on extensive tract of 
country, lay somewhere to the north of ub« Suppose that this 
air K cW^ pontively, it will induce negative clcctucity on the 
earth below. Thn metaUic coadne on tiu sheet of glw [over 
which the blotting-paper was held noriiontally at a litt& distance] 
may be flupposed to represent the lurfaca of the earth on which 
thii negative electncity is indnoed. The two may be quietly m 
eqnlllfaniiia. Suppose, however, that from me cause or other 
the leiiioa becnnics uffioienl to enable the ekctnaly from some 
pcant in (his nretum of air to strike aenss higher up— because 
the Btroamen arc found to be parallel to the direction of the 


dipping-needle, and parallel accordingly to the lines of niagnetie 
force ^higher up m the firxt instance ; from thence 1 do notlciiow 
where the discb^ges go, but 1 should luppoiie that in our country 
they gcnerilly go somewhere to the south of ns. Now if a 
tract of air were pretty uniformly electrified, it would induce 
electricity of the opposite name underneath it, pretty uniformly 
distributed except about the edge:., where the electrified air which 
was the mducing body would teud rather to overlap the electrified 
portioa of the earth bel jw, and where sccordiugly, if the chaige 
were the bimie Lhroughout, there would be ihegroattHt tendency 
for the electricity to btrike off and pasi into the upper regions of 
the atmosphere, and thence probably to the south. Well, sup- 
pose DO>v that a di'.chargh begins anywhere, bay somewhere 
along thu edge of the paper, which I will bupposc to be the 
northern edge 'Fhe paper which I hold in my hand is really 
touch-paper (such ns boys use for amusement), and 1 will light 
the edge of it Now this smouldering away of the louch-peper 
1 conceive to reprebent the mode 111 which the rarefied air 
becomes successively discharged Suppose that a discharge 
lakes place somewhere about the edge of thi'* hbeet of electrified 
air covering a large tract of country, then if once a hole (so to 
speak) were formed, the tendency would be fur the discharge to 
continue aLng that edge, because, as 1 said, as soon as the 
electricity at the edge was discharged the electricity of oppoute 
name which had been induced 011 ihe burface of the earth below 
would be set free, the earth- current would he set up , and then 
again, what now is the edge of the elcctuficd tract of air would 
be left exposed, no longer protected m the same manner oj 
before by the induction of the electricity of op,iosite name be- 
neath , the electricity would fly off from it in turn, and lo on, bO 
that there would be formed a ^orL of curtaiu composed of auroral 
rays, and gradually advancing, in our country usually in the 
direction from north to south , because we live m a sort of 
neutral region not too far south to sec the aurura from time to 
lime, and not far enough north to be exempt from thunder- 
blorms IhiB auroral discharge, which takes the place of 
thunder-ilormi m lower Utiludc^ in some way or other, usually 
occurs Lo the north of us, and accordingly the aurora is called the 
Northern Lights , but when tliere is a fine display it sometimes 
reaches down to us and goes boulh of us Sul say tba discharge 
would usually begin from a place north of and would creep 
along the edge of the electnfied stratum of air, forming a sort of 
luminous curtain, and pasbing from north to bouth, just as the 
bmoulderiDg edge of the touch-paper passes ^ong the paper 
gradually. When we are just under llie ed^e at which the dis- 
charge takes place wre have, as 1 conceive, an auroral arch 
paibing. It may be, through the zenith, generally siretching alio 
east and wei^ aud generally movmg with a slow motion from 
north to south, 

Now bupposing that that is the cxpla'iation of tin three phe- 
nomena — magnetic disturbances, earth-currents, and aurorsc — 
can we in any way connect their occurrence with changea going 
on at the surface of the bun ? 1 think we can We know that 
a tube contaiDing rarefied air, supposing the density of the air 
in il lb given, oppjsei le^s rebistance to the electric discharge 
through it when it is worm than when it Is cold. The conducting 
power of a wire for electricity decreases if you heat the wire, but 
It IS the reverse with air. The passage of electricity through 
rarefied gases u very different 111 its nature from the paisage of 
electricity through a wire or througli an electrolyte. Mr. De La 
Rue has shown in the course the researchcb made by meana of bu 
splendid battery, that in these highly exhausted tubes the electric 
discharge, be it ever so steady to all appearance, obeys laws 
connecting it rather with a .senes of disruptive discharges, wHh a 
rapid succebaion of sparks, than with a discharge passing through 
a wire. Now connected with that diflercnce, or at lent accom- 
panying It, there is that opposite action of heat which, aa 1 iny, 
in the case of gaiea renden the passage of electriaty more easy 
initcid of leas eaay We may imagine that if from any cause 
the Bin gives out greater radiation than usual, the upper regtooi 
of the atmosphera may thereby became heated to a eeitaui 
extent ^ and oppoie lees resistance to the passage of Iha dedrie 

" The i«yi of ihe vuibU ipectnini, nd even ihe inviiihle rayi fer was 
coBfidenba dJitum faevead ihe Mtrame vioJet, pui freely through clear 
eir, which could not ihereibri ba MbsiUy healeaby ibeiii Bui thara u 
reason to ihink that ihe atmoephere, or lome of its coDSthuenli, are more or 
Ilia opequB In rajn of very m|lh lefraiiglUlItT . and il la jost for eoplons 
•imauon of theee that lourou rmriletinii of an eeeeiw l y huh leaporn- 
iiira are so ramarkable The auheUncti, wlucli Is opaque lo w nyi (Sf 
excessive refrangLUhty, and consequently enables them to heal upper ngiou 
of the BlmDiphcre, is probably not nlinpn or oxygen, some gei or 
fasee''pteint in very small queatlty. 
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dihchwgti through it than they did before. In this way «c may 
ooncerwe that in a great outbreak like that ob-a-ved by Mr. 
Carrington, where the hot interior of the sun u turned 
up, aa h were, and radiates towards the earth, the facility 
for the passage of the electric diM:bBrge is increased, and 
It may be very rapidly increased So that according to 
thi . theory the foundation of these three plienome la lies 
ra atmospheric electricity, which fornii as it were the maga- 
iine, and the solar radiation, u it were, suppliea the match, 
and allows it to be discharged. Of course, over and above (hat, 
when solar radiation ii active, all th^ nhenomcna which de.iend 
on solar radiation may be eipected to oe active too ; and there- 
fure b^ond Us influence in firing the match, to speak lueta- 
phoricmlly, this solar radiation, when more active than usual, and 
lasting, will also produce a mewe rapid dcvelanment of all those 
procciHCfl at the surface of the earth which depend on solar 
radiation, among others no doubt, the gcncraiioa of atmo- 
spheric electnciiy, alihough we are not at present able to eaplain 
With certainry Che maimer in which it ib produced. So that in 
two ways, by applying the match to the tram already laid and 
by gradually manufacturing the powder, the increased solar radia- 
ti m may cause an increase 111 tlioie electric discharges and carth- 
cui rents as the result nf the redistribution of the induced elec- 
tricity at the surface of the earth, and thereby a disturbance of 
the magnetic elements 1 do not know of any other (lieory 
than that of atmospheric electricity whicli furnishes anythitig 
like sufRcicnt cleciro motive force to account for these auroral 
discharges, if they are really electric discharge 1 analogous to 
those which take place m exhausted tubes As I said, it has been 
supposed by some llut the magnehc disturbaiicci are due to 
carlh-cui rents ; according to the the iry vhiLh 1 have advanced, 
they are due rather to a vist a<isemhlagc of ciirrciiU, partly atmo- 
s[ihcric and partly terrestrial An objecliou has somctim'^s been 
talven to the supposition that the magnetic disturbances are 
due to earth-cun ents arising fiom the con iidciition of the 
eltctro-magnctic effect which the cirth cuireiit actuilly observed 
would have upm the needle. 13 at thi-, 1 think, is obviate i when 
yju le nemher I'lit an eaith-current actually ohncrved merely 
what results from the examination of a veiy small portion of 
this vast electric system, stretching it may be over hundreds of 
mile-i of CMintry At Greenwich, for in,taiice, there are now 
wircb by which earth- currents are rcgulirly ob^civcd Ihc cj 
incidence between photographic traces left by the earth cm rents 
and those left by the magnetic storms is most le narkahle 
Lvery peak of the one, you may say, ani^ers Lf) a peak of the 
other It has been noticed, however, that iheie appears to he 
a slight difference m the time of t^e occurrence, It would 
appear as if the disturbances prccc led the earth currents. Well, 
that may very w'ell he, because, according to the theory which I 
have advanced, the effect on the mignet is the i emltant effect of 
a vast senes of currents, partly terre'itnal and partly atmospheric, 
stretching over a very large region of counti-y, w'hcrcas the 
earth cunents observed are merely obtained by tapping the 
earth at a couple of places at no great distance, so thaljhe two 
do not by any means necessarily correspond exactly 

I forgot to mention at the proper time a diagram which 
Capt. Abney has kindly prepare! for me This is b copy of the 
diagran m^c by Mr Ellis of the Roy.il Observatory, giving 
the remit of his diHciusion of the Greenwich observations on 
two out of the three magnetic elements, namely, the decliniCian 
and horizonUl force, as compared with sun-sp)L frequency [Mr 
EUia'b dugram in Part 11. or the Fh^losaphica^ Tfansictions for 
18S0 wu then referred to.] 

You see that an exatninatiozi of Che phenomena jroiog on 
a*^ the soUr burfacc itaelf leadi ui t3 the cDiicluslon that there 
ara vaatcarrenU up and down, by means of which the compara 
lively Bpeakiug cool upper portions are continually replaced by 
hatter matter from b:ueath. Mr. Lockycr, in the lectures he 
14 about to give, I have no doubt will have a great deal of very 
intereiting evideiice derived from iipectroscipic study of the 
phcDQiiieiui la lay before you, bearing out that aaoie conclnsion 
We have Men that the auppaJition that there h extra radiation 
whoi the interior portioni of the sun are ejected and come to 
the aqrrac^ falls in very well with the known relationship 
bat ween the ocoirreaca of son -spots and the three terrestrial 
phuouieDa 1 have mentioned— magnetic disCaidnDees, atirom, 
and earth-euri enti. 1 say between the sun-spdts, although" it 
11 not, strictly speaking, the sun-spots theinselves the 
tr e mendous disturuancefl which are their precursors, apd of 
which they form the most eaaily-ob'ierred manihftation. 


Now if there Li reuon to believe that, when the sun is in a 
fctate of activity in this manner, there is mcreofied radiation from 
it, it may well be that the raeleorology of the earth is affected 
by the change 1 which take place at the surface of the sun ; but 
the meteorology of the carih form-, an cxLeedingly complicated 
problem We have, so to siieak, to deni here with a very compli- 
cated m'egral of a diflereotial equation I am apeak mg some- 
what metaphorically, but my words wilt be underitoud by the 
mathematicians who hapj^cn to be prescnL We cannot very 
durectly connect that integral with the disturbing force*. One 
thing, however, we may say su, 3 pofiing thit there h a system 
of any kind subject to periodic disturbing forces — and we have 
seen reason to believe that thebe great- eruptions which take 
place on the surface of the sun are, perhaps somewhat roughly, 
periodic — if, 1 say, wc have a | 3 er iodic system of disturbing 
forces, then the system which is acted upon by these furccb will 
show a pen idic dibUirbance which may be more or le-is con- 
cealei by apparently capncioub disturbances, but which yet may 
be expcLled to come out in the long lun , and it ha^ been sup- 
piseJ. by those w'ho have studied mclcjiological phenomena that 
there are indicati ms of a decennial, or nearly decennial period 
in (10 me of the meteorological elements, for instauce, the mean 
tciuperalurc of the air and the fall of ram A^oiu, m some 
observatories Lhcr.nometers have been sunk to a c msidcrable 
depth in the earth, and ohscrvatiDns of such thermometers were 
earned out for a greituumbei of years by the Astrononer Royal 
of Scotlind, Prof. Piazzi Smyth, and they are re^lorly carried 
out now at Greenwich. Connected with the annuil variation of 
te uperatiire between Bummer and winter there are, s j to speak, 
waves of heat and cedd slowly propagated do vn from the surface 
of the earth to the interior, rapidly deci easing in amplitude as 
they descend, and by going a suitably moderate depth you get 
these fluctuation’., indicating the annual fluctuation of the atmo- 
hplienc temperature, and free in a great measure from the 
fluctuation -f which Uke jdacc at much bhorler peii^xls. When 
you gi) a hllle way down the results given by these theruiometcra 
seem 1 3 indicate so Jie thing of a dccmuial or nearly decennial 
period. Conflicting statementb, however, have been made by 
different ob ervelrs as to the time of maximum of the meteoro- 
1 tgiLul dementi which were buppo^d to have bach a period, 
and some have argued fro n the results that when the sun wai m 
a highly spotted condition we liad a higher temperature than 
usual, and some the reverse Now this is an important matter 
to attend to, Suppose we had such a system acted on by 
periodic distorbLDg forces , it will show at least 111 the ineau a 
cirrebpoiiding periodic fluctuation, corresponding however only 
as regardb the length of the p^iod The epoch of maximum of 
the element observed, v^hatevei it may be, has no necessary 
relation to the epoch of maxiinutn of the disturbing forces, 
excepting thit they are separated by a constant I'ltcrvil, and the 
ep 3 ch of maximiim of the element observed may he different at 
one locality from what it is at another. S3 that it is only the 
period and not the epoch of maximum which you can expect to 
arrive at nossihly by an obiervation of such element', as I have 
spoken or, It is very difficult Indeed to say, even iF a ten yearly 
penal he observed, w'hat ought to l)e tha year of greatest solar 
radutj m if we have given the ob served lesult'* 

Is there any way in which we miy hope to attack that 
priblem? I think there is It U by no means h>pele 5 i to 
attempt tn measure by a direct process the s dar radiati jn In- 
struments have been deviled for the purpise, called actino neten. 
One was devised hy the late Sir John Herschel, and goes by hii 
name, and it is a very beantiful instru nent , bat uafortunatriy it 
is excessively fragile, and if the in'itnimmt has got roogh travel 
or rough work at all to go through, it is pretty sure to be broke 1 
Other mstnxmenH h^ve been devised for the purpoae, and amng 
them I may mentim one by Prof Bilfovr Stewart 11 « has 
lately dcvia^ a new actmimMcr, and one of his const' uchon has 
reecnily been sent out to India, and m at pR’,eiit under trial. In 
these cases heat 11 observed by a thermomater Another hai 
been devised by Ptof Roscoe, depending on the chemical aetbn 
of radiation I think n^nc of these have yet had a thorovghly 
compete tnal. because in such a climate as onrs a fair trial can 
hardly be made, aliiee there are so many disturbin' elements in 
the lower atmosphere. An exceedingly slight cirmi-hnzc makes 
an enormous difference in the ainiiiiit rjf heat radiated from the 
snn as received by u^. without being deflected from its course. If 
there be the Hlighteit Hbr n TOsddeal of the heat rays are de- 
flected from thmr courM, puhaps not much deflected, so that If 
we take ra the direction of the snn itself and the neighbjvnng 
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directioni from the sun for Bome considerable distance all round 
It, the totality of radiation from that portion of the heavens may 
not be 80 much inferior to what it la when there is none of that 
slight arrua haze there But still we have haze enough in the 
lover regions, and besides that we have water in an invisible 
state of vapour, and Dr, Tyndall has shown that that absorbs 
with great avidity a portion of the heat rays. Those, hon ever, 
are mainly rays of very low rcfrangibihty Still the absorption 
of these may ven sensibly affect the totality of radiation received 
from the tun. How then shall we, if possible, get nd of these 
sources of disturbance? The best plan seems to be to take 
observation! at a considerable altitude, where if possible you may 
get many thousand feet above the level of the tea and get nd of 
the lower, dustier, hazier portion of the atmosphere, and get nd 
aUo of by far the greater portion of the aqueous v^our, which 
by itself alone would absorb a portion of the heat, That is what 
the Committee on Solar Physics have attempted to do. We 
contemplate having actinomctric observations made in the 
north or India. Of course, if observations are to be continued. 
It is not sufficient to go to some high mountain. You must go 
to some habitable place where the observer can live and be m 
some aort of comfort Now in the Himalayas you may get up 
to many thousand feet and yet be still within reach of human 
habitations; or what is better still, if you cro^s the range and 
go over into Thibet, you have there a high table land many 
thousand feet above the level of the sea, with a sky uiiually 
cloudless, and where ob ‘nervations of thu kind may, it is hopeti, 
be made with success for a considerable period together, and 
the result may, wc hope, in time throw light on the question 
whether or no there is m reality a change m the amount of 
radiation received from the sun, and whether the amount of 
that change 11 sufficient to make any material difference in the 
meteorological conditions of our ^lobe. 

I have spoken of meteorological elements m which various 
observers suspected that they saw some mdlcations at least of a 
decennial, or nearly decennial, period. Speculabon^ have been 
mode as to whether there is not a decennial period, or something 
of the kind, traceable even m the occurrence of Indian famine*'. 
If 50 , there may be some very close relationship between the 
solar spot! and these famines. At 6 i 5 t sight one would be dis- 
posed to say, ‘‘What posbible connection can sun-spots and 
famines have with one another 7 You might as well speak of the 
connection between comets and wara I But when we go deeper 
below the surface, and study carefully the phenomena presented 
to our view, we see that a possible connection between such 
apparently remote things as sun-spots and famines may not be 
chimerical , and there Is no saying what practical application 
may in the end result from a study of solar phenomena under- 
taken in the first instance for a purely scientific ob)ect. 


A PRISMATIC OPTOMETERS 


TT is well known that in the nonnal eye, with its accom- 
modation relaxed, parallel rays of light, that if, those from 
distant objectp, are brought to a focus on the retina. Rays 
from near objects are divergent, and if they enter such an eye 
they are not brought to a focus on the retina, but would be at 
some point behind it. In order that they may be to brought to 
a focus and form a distinct iman on the retina, an effort of 
accommodation is necessary. Tnis is performed by a small 
muscle called the ciliary muscle, mside the eyeball, the ultimate 
effect of whose contraction is an alteration in ihe shape and 
perhaps the condition of the lens, which causes the rays to be 
more strongly refracted, and brings them to a focus on the 
retina, The effect is In fact the same as if a convex lens were 
added to the optical system of the eye. As age advances, the 
muscle and lens become stiffer, and work with difficulty. They 
are relieved of port of their work by puLUng a convex glass in 
front of the eye, Hypennetropla ii a condition In which the 
axis of the eyeball is too short, compared with the refracting 
power of the lens. In it an effort of accommodation Is neces- 
suy to see even distant objects clearly, and a stili stronger effiut 
to see near objects. A person suflenng from it requires convex 
glasses. When both eyes are used together, the optic axes of 
both arc directed to the object. 10 that in looking at a distant 
object they are directed parallel, and in looking at a near one 
they converge. These movements are effected by the external 
ffluicles of ue eyeball, which are supplied by biucfacs of the 
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same nerve os the ciliary muscle. As a fact these movements of 
the ciliary muscle and of the external muBdes of the eyeball are 
associated, or habitually performed in cod junction ; that IS, the 
brain has become accustomed to send an impulse to the one set 
of muscles nroportionate to that sent by the other. Any dis- 
turbance or this association can only be occompUshed by a 
distinct effort which, if severe or long continued, is apt to be 
painful. Suppose a man has become presbyopic, i.r. his accom- 
modation has gradually become stiff, and its range reduced. In 
order to accommodate for rays from an object at the ordinary 
reading distance of ten or twelve incheii, he has now to 
exert an effort equal perhaps to what he would have employed 
when young on one four inches off, but the change has been 
gradual, and the convergence of the eyea for twelve Inches has 
become associated with this amount of effort, If he now use 
convex glasses of suitable power, the want of refracting power 
is supplied, the effort of accommodation is reduced to its natural 
amount, but the amount of convergence which has become asso- 
ciated with this small effort is now insufficient, and the eyes, 
instead of converging to twelve inches, converge on a point 
several feet distant, so that double vision would be produced, 
unless by a distinct effort the ej es were converged more, and 
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this effort is often rainful, and is expressed by the term that the 
spectacles "draw” the eyes. After a time new associaliona 
are formed, and the spectacles can be used comfortably; but this 
does not happen in all case*;, and for these it is necess^ to 

S ind the lenses on glasses of prismatic section. The aclicn of 
e prism is so to bend the pcncilB of rays coming to the eyes 
that they appear to diverge from a point corresponding to the 
new focal distance of the eyes provided with the spectacle b. 
Sometimes the amount of prismatic rffect required is calculated, 
but the calcuKtion, being baaed on general considerations, does 
not always suit individual persons , at other timcB pnEmatic 
glassei from a trial case, are combined with the calculated 
spherical, or spherical and cybndrical glasses, until one is found 
^th which vision is comfortable. In many cases it is not necei- 
sary to nse glasses soeaalJy ground on prisms, bnt sufficient 
to move the centre of the glasses nearer together. The glass 
being thicker in the centre, Toohing through the p^ near the 
ed^ prodjicei an amount of pnimatic effect which 11 often suf- 
ficient. If concave glasses are u<ed, as In cases of short sight, 
then they must be further apart than the diatanoe of the eyep, in 
in order to produce this eflect. The object of the Initiumeut 
exhibited la to find experimentally the amount of pnsmatlc 
power, and the distance of the centre of the lensea which la 
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retmlred in any individual case Two circular Frames each 2) 
mcnes in diameteri and with teeth cut in their edges, are mounted, 
BO that the teeth sear into each other, and they can rotate freely, 
bat in opposite directions In the centre of each Frame is 

mounted a prism of 18", one of the frames is graduated, and 

when the graduation is at 0° the axes of the prisms ore parallel, 
so that parallel pencils of rays Falling on both are deviated both 
lU the same direction, and still parallel Thus when the pair of 
prisms ore arranged horizontally- in front of a pair of eyes, an 
object looked at appear^ di!s placed up or down, but there 11 no 
lateral deviation on either If the frames bs rotated 90° m one 
direction, the prisms both have their bases inwards, or, if m the 
other direction, both outwards, bo that two pencils of rays 

are deviated to the full power of the prisms. In the in- 

termediate positions part of the prismatic effect is resolved in 
a direction at right angles to the line joining the centres of the 
frameR, and can be neglected as only producing parallel dis- 
placement of the image, and part is resolved in the direction of 
this line so os to produce apparent separation or approximation 
of the images This amount is read off from the graduation, 
which is constructed on the following principle . — Suppose a 
ray of light X A O perpendicular to the plane of the p^per 
meets the paper at O. Suppose a prism be introduced at A 



Since OB = OC 
OD_ Op 
' ■ OB OC 

op 

. OA _ op 
■ ‘ OB ~ OC 
OA 


Log cos J 9 = Log tan a - log tan 9 . 

Two other frames are placed in front of the prisms. Thqr 
contain grooves to hold lenses or combinations of lenseii, and 
are poduated so that cylindrical lenses con be set at any desired 
angle. The frames con be separated or brought nearer with 

S eater accuracy by a wedge, and the distance the centres of 
e glasses is marked on the beanng. The whole U carried at 
the end of a graduated bar which cames a iHding support for an 
object. This bar Is graduated m inches for use m calculation 
and also in focal lengths of a set of dloptnc lenses. A third 
prism is attached, so that It con be placed between one of the 


frames and the object When it 1:1 in position, the rays going 
through It to the eye appeal to come from an object higher 
than when it is absent Double vision u produced, and 
the eyes left free to find Lheir most comfortable position free 
from any effort to make the two images coalesce. To use the 
instrument, the sphericil and cylindrical elements of the spec- 
tacle required are first found either by some of the ordinary 
methods or by the ophthalmometer described in the Annual 
Volume for 1880, and the rcquiied lenses from the trial cose put 
m the appropriate frames The third unsm is interposed, and 
an object, such as a vertical line, lookea at at reading distance. 
If the images seen by the two eyes are exactly one above the 
other, the prismatic adiustment presumably correct, the third 
prism IS removed, and trial made ubelher reading can be 
carried on for some time without fatigue If the images are 
slightly displaced exlemally, trial is mode whether shifting the 
centres of the lenses nearer or Further off suffices to bring theai 
into position If so, the distance is noted and sent as a direction 
to the optician If the displacement be more than con be cor- 
rected by this means, the prisms are rotated till the desired effect 
IS produced, and the amount of pri'tmatic deviation to be given 
to the piopo'^ed speUncle^ read off, The third prism is removed, 
and reading practised as abo\ c 


SCIENCE AND INDUSTRY^ 

CONSIDERING the high position in literature and science 
^ of my predecessors in this chair, 1 feel that 1 have been 
bold indeed in accepting the distinguished office of President of 
the Midland Institute during the current year. I shall not 
attempt to rival niy predecessors in those literary or philosophic 
(lights which befitted their powers, but shall confine myself to 
certain suggestive remarks flowing from personal experience 
of men and matter, which may prove of some interest to an 
audience consisting in the mam of persons who, like myself, are 
intent upon combining science with practical aims, but who, 
unlike myself, have the best part of their career still before 
them. 

In venturing to express my views regarding the great (jaestion 
of the day, that of Technical Education, 1 shall run considerable 
riiik of disappointing some of its most ardent advocates, who 
may have looked upon me, a foreigner by birth, os a staunch 
supporter, if not as the living embodiment, of that particular 
form of education that the Polytechnicum of Gerniany and other 
Continental countnes imparts to the aspiring engineer and manu- 
facturer, but which, in my opinion, leaven muen to be desired, 
and IS certainly inapplicable to the condition of things which we 
find 111 this country, 

The subject of education, and of science edncation in par- 
ticular, 18 one the practical and national importance of u hicn it 
would be difficult to over-e!>timate. It is well known that the 
Continental nations have in some respects sroien a march upon 
us 111 providing For the education of the yjung engineer, the 
architect, the manufacturer, and the craftsman, Colleges of 
high and low degree abound where bjth science and practical 
processes are taught, whereas the teaching of the latter has been 
looked on hitherto amongst lu as proffii^sional or trade know- 
ledge to be acquired during lengthy periods of pupillage or 
apprenticeship 

The more ardent advocates of the Continental method of 
technical education go so far as to think that the irlwme syilem 
of apprenticeship should give way entirely to technical Leaching 
within the college walls, whereby it is assumed much time could 
be saved and a better knowledge be imparted to the aspiring 
engineer or manufoctuKr. Having had some experience of 
young men brought up at these technical schools, I am bound to 
say that I have not been favourably impressed with the resultii 
produced by that system. The prartical knowledge acquired at 
those estabushments is wanting in what may be culed the com- 
mercial element, that is of due regard to cost of production, of 
which the teacher himself must be comparatively ignorant/u 
otherwise we should find him employed at the factory or engi- 
neering office, instead of tn the schoolroom. 

The young polytechnic student is apt to look on the mtchiue 
or pit>cefls ^loh be has studied, not as one of many solutions of 
a practical problem influenced by ever-varying external circom- 
BUnces, but as something representing an abiolute condition of 
things almost as com^tely proved and established as a fint 

* Absenct oT Addicts si ihc opanliig of Ihe BunuoahsiA Midland lara- 
by Dr. C, W. SlnMiii, F R S praiidui of ihe iBjtKute 
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principle In nature, or a proposition of Euclid ; he 11 very proud 
of this posibve knonl^ge, and Impatient of any suggestion 
aiming at the accomplUhment of the sane object biy means not 
sanctioned by hia authoritatiTe text-bcok He u apt to be a 
dogmatist, a splendid man for coming out first-class m a com- 
petitive examination, and likely enough to make a good oflicial 
m a Government administration, but most unlikely to venture 
of hunaeir on such new embodiments of firbt principles of nature 
oa are Cbsentiai to the accomplishment of fanproved result*^, and 
as have animated our Watts, our Cromptons, our Corts, and our 
Beshemcrii m enriching the world with new processes. 

On the Continent, where the Governments themselves are largely 
engaged m trade said enterprise, where railways, mines, and 
factories are State ebtabliEhments, it was neces&aiy to create a 
large staff of men educated to the point of being al^ to auume 
at once a pobUion of some authoniv m the ranks of rigid organi- 
sation, and such men ore provideu by the polytechnic fchools. 
Our Indian Government being (-imilarly situated, had to report 
to similar means, and to establish Cooper’s Hill Engineering 
College. 

In this coontry, where happily the great commercial Interests, 
wilh one exception, are itlU in private hands, educational esta- 
bll^hments on the Conlincntol model would be, I consider, 
inappropriate, 1 he object a young man has in view is not the 
attainment of a snug position in a Government establishment, 
but to be fitted by bu education for the great battle of life, in 
which he will be judged, not by the answers he can give to 
certain set Questions in hia competitive examination, but rather 
by the faculty he may have acquired of realising useful rcbiiUh 
under even adverse circumstances and conditions 

The time was, not long ago, when the opinion prevailed in 
this country that useful knowledge could only be allained m the 
workshop, that a Ud, after having mastered the three R's at a 
primary school, had to be bound to a inanufaclurer or craftbrnau 
ror a period of teven year!, where his time was occupied m 
routine work or in mechanical repetitions of one and the same 
operation, causing him to give up thinking altogether, and to 
become what was dignified by the appellation of practical man 
—a man of notions, with a supreme contempt of theory or 
science The reign of this practical man excellence is happily 
drawing to a close , fur those who wish to treasure up hii. 
memory, I would recommend a lucid description of him by my 
friend bir Fredenck Brainwell in hib prcbidential address to the 
Mechanical Section of the Bntrh Association in 187a (which 
may be found in the Transactions of that year) Since then Sir 
Fr^ crick Bromwell has done much to hasten the burial of the 
dixracter he describev m making himself the principal pro- 
moter of that splendid endowmentp the London City Guilds 
Institute, which, under wise direction, cannot fail to exercibe a 
very important influence on the educational development of the 
country. 

Having now spoken, somewhat disparagingly, I fear, of both 
the old English system and of the more recent Continental system 
of technical education, I shall be asked, no dc^ubt, what m my 
opinion should be the plan adopted in prepanng the mechanical 
engineer, the manufacturer, and the artisan of the future for 
their respective carecr<! The answer to such a que^^tion is one 
mvolved m much difficulty, scarcely admiring of univcriial 
solution. There are, however, certain principles of general 
application which, I submit, should never be lost >ight of. 
Moral education being provided for, the main object in leach- 
ing the young '-hould he to strengthen the power of memory, 
and after that the reasoning faculty. The first utmost appro- 
priately accomplished by the conventional three R's, and by the 
teaching of geography, history, and languagei, both ancient and 
modem ; and the second by mathematic", logic, and the natural 
aciencei. Sir John Lubbock, in addressing you tome years ago 
from this chair, forcibly caBed attention to the necessity of com- 
bining both literary and scieatific education in our grammar 
•chools, suggesting that at least ten hours a week should be given 
up to the teaching of science 

3 ach a system of education has since been established at Eton, 
where (as reported m Nature, vol, xxiv.p. 287) all pupils attend 
science cloose^, and are said to be very rood of wnat they ore 
plened to call the *' stinks ” (in allusion to the cheniical laWa- 
tory) : whereas at other grammar schoali a *' modern depaxt- 
ment ” his been added to the establishment, where science is 
tenght to those only who elect not to go In for a cluslcil career, 
whust the dasslcal scholari remain nnl aught in science os before. 
1 on of opfailon that the Eton system is the better of the two. 


for I cannot regard an education to be complete that does not 
combine literary with scientific training ; the one gives the 
polish and the other the fibre and pnctlcol direction to the 
understandiDg, A Birmingham manufacturer fay no means 
despises polish to make his goods tempting in the market, but 
he would hardly like to offer them composn entirely ef lacqner 
and poluh without that solid fibre in the Interior that is ncceatary 
to fit them for practical usage ; buch internal fibre may in our 
case be likened to the knowledge of luefnl id formation such os 
modm languagei and natural science, withont which the clas-ical 
polii>h mmt be devoid of the power to produce results, which 
after all is the standard to be aimed at. 

The man of classics, the Bishop, the Legislator, and the Judge 
of the future, educated at Eton, will be none ihe worse for 
standing upon an educational foundation comprising "stinks " 
in its composition, whereas the man of practical pomits will be 
all the bet to* for his early literary culture. 

But It may be urged that the tune available for study is too 
short to admit of both, and that one or other must therefore be 
chosen. 1 bhould venture to doubt the sufficiency of this objec- 
tion, being of opinion that ihe study of the one kmd of knowledge 
qualifies the mind the better for the other, m the •;aine way as in 
after life recreative exercise of mind and body Is resortea to m 
order to relieve the drudgery of daily duly. 

The u'-cfulness of science teaching depends of course to a 
great extent upon the tcaulici, and upon the system adopted. 
Science taught cls it uere by rule is of comparatively little value 
in after life , to be beneficial it should be practical, impressing 
the mind vividly with the ^-implicity and the beauty of the laws 
of nature, and for this purpose eacn htatcroent of a law should 
be followed up by omlar demonstration, nay by active co opera- 
tion on the port of the student in the experiment. For this 
purpose no school uught to be without its chemical, its phy*-Knl, 
and Its mechanical laboratories, where students could test for 
themselves chemical re.iclions, verify physical lawrs, and ascertain 
the mcchanicul properties of materials used m construction Nor 
do these laboratories necessarily involve a large expenditure for 
apparatus, the most nistiuclive apparatus being that which is 
built up in the bimplest poLsible manner by means of pulleys, 
cordb, wire", and gla>>& tuhe^, and, if pos'^ible, by calling into 
requisition the constructive ingenuity of the bludent himself. 

Only after the student ha^ attained a thorough knowledge (jf 
first principles will it be desirable to introduce linn to elaboiale 
instiuinents such as tele*>cope<', polnnscopes, electrometers, and 
delicate weigbing-inachincs wherewith to attain numerical results 
and to commence original ic^carLh For this rcaaou very com- 
plete laboratories are of great importance at the uiiivcntities niid 
superior college*^, where exact science and independent reBeari.h 
take the place of mere tuition of first principles 

After first principles have been taught at ftchool, the univer'-Uy 
on the one hand, and the workshop, aided by study on ihe other 
hand, are requisite to impart that special knowledge necessary 
for the profession c r I UMness to be followed in after-life. In 
thiii respect the German University — that gloriouB inbtitntion for 
the development of independent thought — offers advantaga 
much more commendable for imitation th^ the technical lahotil, 
and it IB a significant Fact that while the thirty univeisctin of 
Germany continue to lucrea e both as regards number of studeifts 
and high state of efficiency, the purely technical college", almost 
without exception, have during the last ten years been steadily 
receding; whereas the provincial "Gewerhe Schulc” has, under 
the progressive Minister, Vnn Falk, been modified so os to 
approximate its curriculum to that of the "Gymnasium” or 
grammar-school. 

In fiomc technicil •vchools mechanical workshops are provided, 
in which students may work at the lathe, the vice, and t e 
planing-machine, and where they are oUow^ to construct small 
steam-engincfi or other pieces of machinery. 1 doubt very much 
whether these toy stenm-engmes ore ‘^uch as would satisfy a 
mechanical engineer in real practice, and think that both the 
money of the inililutiun and tne time of the student could be 
much better employed if, iuteod of imitating fnebe il eggneer- 
iqg, be w ere m^e bo expenment with teating^acbinci in Eirdcr 
to obtain a thorough iiLslgbt into the maobonkol Mriuie of ■&!«- 
rialfip their ahflolute rire^th, their eloitic kmitH, aad-tbecil^ 
produced upon them by the pEocesses of uHieelliig, teenMiB^, 
and welding. UmveraitT College, Londoa, has ulen a (eod m 
Ihtt respect under the able ikrection of Prof. Kenondy, and its 
example wlB, 1 hope, be followed by oihm ooUegcfc 

Aa regards mddle class eJncatioii| it nuot be bone to mh d 
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at tha iga of Bicteen, the lad la expected to enter upon 
pnctical life, end U haa been held that undec theac cLrcum- 
fitances at any rate it is bed to conBne the teaching to many 
subjects only an can be follow cd up to a point of efficiency and 
have refcTcncc to future application. It is thus that the di^linc 
tion between the Gennan Gymnasium or Grammar School and 
the Real Schule or Technical School has arisen, a distinction 
which, though aanc'Dned to some extent in this country aho by 
the institution of the “modem side," I should much Like to see 
abohidied. 

But 1 shall be told that U impossiljle to teach everything 
properly within the time, and shall be reminied of the proverb 
that fiiys, ‘*A lirtle knowledge h a dangerous tiling." I, for 
one, do not believe in this proverb, which I c insider erroneous, 
and miichievouH in its applicati m. Referring to myself os an 
example, 1 am sorry to state that I had not the advantage of 
being taught Greek at school beyond the mere letters of the 
alphabet — my early education having indeed been irregular and 
cut ‘'hort much too soon — which surdy is ihe iDinimum cif know- 
ledge that could possibly be possessed of that language Yet 
even this amount of knowledge of Greek has stood me in 
good stead, beuause it has enabled me at any rate to use 
those letters m malheuiatic-il formula, and on a push to 
puzzle out some of those Greek names which arc given lo 
RCieniihc instruments. In this case, at least, exceedingly lillle 
knowledge baa proved no danger, but a considerable advantage 
to me, and it would not be difficult to multiply example^ to the 
same eflect. A little knowled *e of a modern language will be 
best appreented by an English person vho, speaking no Ian- 
guigc but his own, has occasion to go abroad Arriving at hia 
de tmation he fiuds that he 19 unable to make the railway porter 
understand what coaveyance he intends lo take, and wnere he 
intends to go , hia perplexity will be Rtill greater wheu, on 
entering a restaurant, say at Pans, he is presented with a bill of 
fare extending over several pages, fru-n which to select his 
dinner In despair he points at random to aoine of the ennme- 
ratiou of dishc'*, and finds to bis discomfiture that the one is 
presented to him in the form of a Air/ of snails, another as 
a preparation of legs of frog^, and the third as water ice with 
which to appease an app tite (|Uite equal to roast beef, potatoes, 
and cheese. 

la physical science a little knowledge may be a matter of the 
greatest importance to an artisan when he is called upon to set 
a machine to work, and la stopiie I by some .such accidental 
cause fu the accumulation of air below a valve, or une<inal 
expauflion due to a local source of heat. The knowledge 
of a few fundamental laws of physical science will at once 
enable him to divine the cause of difficulty, which has only 
to be recognised in order to be removed. 1 should there- 
fore be di^'posed Lo reverse the proverb, and to say that *'a 
little knowledge is an excellent thing," only it must be understood 
that this little is fundamental knowledge, that it is not the 
knowledge of the conceited pretenier vho has committed to 
memory a few scraps of information of a particular subject , who 
quotes a Greek author w ithout having learned as much of the 
lanpiage as I have \ who speaks of planetary perturbations 
vntnout having a knowledge of the fundamental law of gravi- 
tation , or who pretend:) to know all about steaiD'engincs 
without having toe least knowledge of the laws of heat, of 
flUstiaty, or of dynamics involved in their acti in. 

On the whole 1 am ucliued to agree wuh Lord Brougham, 
who, himself a great lawyer and a lover of science, gave origin 
to the pithy expression, " Try to know something about every- 
thing, and everything about something." It would be hor^ 
indeed, Co reahse the latter portion of his saying, but it would 
be difficult to know even a good deni about sonuthing without 
knowing at least something about a great many other things, 

The qucatlon of education bficmes even more dif&cuU when 
we approach the condition of the artisui who needs Co send his 
boy into the mine or factory at the tender age of twelve years, 
I am of omnion that foartecn years should tha tainlmuBi age 
at which should be admitted into works, in order that they 
may have had not lam Uma four years of judiaons CJcgiiiuig at 
dimeatafy or Boaad nahnoh, where in addiUon to tha pnely 
dementaiy sa^ects, at least so « much of general htstory, easy 
asariiematifi, ani nataml spi i noe shonld be iMukated as to 
Implant, If possible, the desire Co acaulre more of those nbjocti 
la aAer life^ Sohooladuoatloa, whetoer followed Bp4o one point 
or anothei, ca^i after all do no more than lay a fwadatioB aad 
implaat, if pnesihli, a doiiie in the miud of t^ inidmt to 


follow up the subjects taught in mxturer years with the experi- 
ence of life present to give a practical direction to biS studies 
In order to aid him in ihese endeavjnri, such bodies as the Mid- 
land Institute mud prove to be of great service, with its science 
classes and lectureb open to all who thirst after knowledge and 
who want to understand mire particularly the scientific pnnciplei 
involved m their occupations, 'i echnicu education rucH as this is 
indeed indispensable if thi& country is to mainlain Ihe supremacy 
won f lNT it by men of exceptional genius, enterpruie, and persever- 
ance, but winch without it cau hardly lie expected to withstand in 
the king nm the competition of foreign natioiu, with cheaper 
Isbiur and a higher btandard of geucial education in their favour. 
'Ihe English system of technical education has this ^u] vantage over 
the system eslabh'hed elsewhere, that it la not governmental but 
essentially spontaneous and self-supporting, and will therefore 
shape i^eir mto the mould best suited lo the free and vigorous 
development of trade itself 

'fhe system of papilla 'e or apprenticeship will still be necessary, 
but instead ofinvulvinT the sacrifice of seven of the most important 
years of a young man’s life, half that time, or say three yean, 
will be found amply sufficient lo give lo the lad imbued with first 
pnnciples the practical knowledge necessary for his trade. Tlie 
employer would be amply compensated for the shorter lime of 
gratuitous service by a CLjrreh[)onding improvement in its quality, 
lie should be expected to sec to U that during the term uf his 
authority the pupil allendcd Saturday and evenmg claases, where, 
in addition to general subjects, the principles underlying the 
operations of his business of spinning, dyeing, paper-making, 
or metal working are taught by competent ]iersons 

It IS importavit chat the teacher himself should not be a mere 
specialist, but a man c\ table of generalising and of calling to his 
aid other branches of science and general knowledge, that he 
should be, in short, a well-educated person It is difficult, I 
believe, as yet to find a sufficient number of teachers equal to 
such a standard, and in order to supply thui deficiency njrmal 
schools will have to be established upon a innch larger scale than 
has hitherto been the case It is satisfactory to learn that South 
Kensington is coining to the rescue m converting its science 
teaching into a normal school for the education of science 
teachers , only it is to be hoped that literary subjects will be 
added lo their cnmculum 

The importance of a higher education of the working claues 
will he appreciated by all who have watched the npid slndei 
with which one brinch of industry after another underg irs fun- 
damentil change, by which the mere craft-skill acquir^ yester- 
day becomes obsolete to-day, when a new process, involving 
entirely new mod& of operation, takes the place of a previous 
one. Nur is there any promise of stability in the process of 
to-day, which may he ogam superseded to-morrow by something 
more nearly approaching ultimate perfection 

To Ih ive who still have some confidence m the stability of 
things .X) they exist m arts and manufactures, I would strongly 
recomnciend a trip to Fans, where they will UiU be m time to 
visit the International Exhibition of Electricity That Form of 
energy known as the electric current was nothing mire than the 
philosopher’a delight forty year<> ago Its first practical applica- 
tion may be traced to this good town of Birmingham, where Mr 
George Klkingtoii, utilising the discoveriei of Davy, Faraday, 
and Jac )bi, had estnbUihed a pnctical process of electropUtl^ 
in 1642. 

It alTords me great satufoctiun to be able to state that 1 had 
somethmg to do with that first practical application of elcctnaty ; 
for in March of, the following year, 1S43, I presente L myself 
before Mr Klkington with an improvement on his proce-^ses, 
which be adopted, and in so doing gave me my first start in 
practical life. Considering the morA lesson involved, it may 
interest you, perhap-i, if I divert for a few minutes from my sub- 
ject in onler to relate a personal incident coTuiecfed with thu my 
first appeflu-ance amongst you. 

When the electrotype process first became kn^wn, it excited 1 
very generaJ interest, and although I was only a young student 
of Gottingen under twenty yeen of o^, who hod just eiuered 
upon hu pmcucol career with a mechanical engineer, I joined 
my brother War net Siemens, then a young heutenant of artiUery 
in the PnusiuB service, in his endeavours to accompbsh electro- 
|lkUiig, ihe first impulse in this direction huviug bm given by 
Prof, C Himlyi Bien of Gditingen, ABor attaining some 
promising results, a ip^t of enterpnae come ow me so strong 
ihnt 1 tore aysdf awur from tne Bomw cuaunstances lui^ 
nimling m^ and bmded at the East End of Loudon with only 
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A pounds in my pocket ind without friends, but with an 
ardent confidence of ultimate eucccsb Whhin my breast. 

1 expected to find eome office in which inventions were exa- 
mined into, and rewarded if found meritorious, but no one 
could direct me to luch a place. In walking along Finsbury 
Pavement I mw written up In Urge letters So and so " (1 
forget the name), *' Undertaker! " and the thought struck me 
that tbu must be the place I was in quest of ; at any rate, I 
thought that a person advertising himself os an ‘'undertaker'’ 
would not refuse to look into my invention with a view of 
obtaining for me the lought-for recognition or reward On 
entering the place 1 soon convinceiP' myself, however, that I 
came decidedly too soon for the kind of enterprise here contem- 
plated, and^ fining myself confronted with the proprietor of the 
establifhmant, 1 covered my retreat by what he mu^t have 
thought a very lame excuse. By dint of perseverance I found 
my way to the patent office of Messrs Poole and Carpmacl, who 
received me kindly and provided me with a letter of introduction 
to Mr, Elkington Armed with Ihis letter, 1 proceeded to 
Birmingham to plead my cause before your townsman. 

In thinking back to that time, I wonder nt the patience with 
which Mr. Elkington listened to uhat I hod to say, being very 
young, and scarcely able to find English words to convey 
my meaning After showing me what he was doing already 
in the way of electro- plating, Mr. Elkington sent me Imck to 
London in order to read some patents of his own, asking me 
to return if, after perusal, 1 still thought 1 could teach him any- 
thing. To my great disappointment 1 found that the chemical 
solutions I had oeen using were actually mentioned in one of 
his patents, although in a manner that would hardly have 
lufficed to enable a thirfl person to obtain practical results. 

On my return to Birmingham I frankly stated what I had 
found, and with this frankness I evidently gained the favour of 
another townsman of yours Mr Josiah Moaon, who had just joined 
Mr Elkington in business, and whose name as Sir Josiah Mason 
will ever be remembered for hi 5 munificent endowment of education 
It was agreed that I should not be judged by the novelty of my 
invention, but by the results which I promised, namely, of being 
able to deposit with a smooth surface 3 d'wt. of silver upon a 
dish-cover, the crystalline structure of the deposit having thereto- 
fore been a source of difficulty, In tins I succeeded, and I was 
able to return to my native country and my mechanical engineer 
ing a comparative CrcEsua. 

But 1 was not to remain there, for 111 the following year 1 
again landed in the Thames with another invention, worked 
out also with my brother, the Chronometnc Governor, which, 
though less successful, commercially speaking, than the first, 
obtained for me the advantage of bringing me into contact with 
the engineering world, and of fixing me permanently in thi« 
country This invention was in course of time applied by Sir 
George Airy, tbe then Astronomer- Royal, for regulating the 
motion of bis great transit and touch recording instrument at 
the Koyal Observatory, where it still continues to be employed. 

Another early subject of mine, the anastatic pnnting proce^^s, 
found favour with Faraday, "the great and the good,” who 
made it the subject of a Friday evening lecture at the Royal 
Institution . These two circumstances combined obtained for 
me an entry into acientific circles, and helped to sustain me in 
difficulty until, by dint of a certain determination to win, 1 was 
able to advance stro by step up to this place of honour situated 
within a gunshot or the scene of my earliest success in life, but 
separated from it by the time of a generation. But notwith- 
standing the lapse or dme, mv heart still beats, quick each lime 
1 come back to the scene of this, the determining incident of 
my life. 

At the time 1 am speaking of, the electric telegraph was occu- 
pying the minds of the philosophers of difierent countnes, but it 
was not until the year 1^6 that ibe first practical line of telegraph 
was establiahed between Paddington and Slough, where it soon 
gained notoriety in preventing tbe escape from justice of a great 
criminal. It li unnecessary forme to insist upon the enormous 
rcFults that have been achieved by this great modem innovation, 
which goes even beyond the poetic vision of Shakespeare him- 
self, vmo in the extravagance of hit "MidsniDmer Night’s 
Dream ” makes Puck " encircle the earth m forty minutes,” a 
rate of cOmtiranicallon which would nowadays hardly satisfy the 
City mercbontii who expect Calcutta and New York to respond 
to their colls much more promptly than that. 

The Klqgraph his found iti simpitst but most remarkable 
development in the telephone, which, although shadowed forth 


by Kies in 1862, wai only reduced to anything like a pracheal 
shape by Graham Bell in 1B76, and subsequently extended by 
Edison, Hughes, and others. 

This latter invention appeared at first particularly unpromising 
of practical results. The currents set up through the vibrations 
of a metallic diaphragm facing tbe poles of a small magnet ore 
so feeble, and the rate of succession of currents necessary to 
produce sound (represented by 440 vibrations per second to 
produce the note fundamental /a) was so very rnnen beyond any- 
thing met with in telegraphy, that it was difficult to conceive how 
such a succession of distinct currents with the Infinite variety of 
strength and quality necessary to reproduce speech could be 
tran'^mitted through a line wire many miles in length, and could 
reproduce mechanicslly the same sounds at the receiving end 
Yet tbe telephone has become a prsctical reabty, and its ultimate 
powers are illustrated in a very remarkable manner at the Fans 
Exhibition. 

There, in a certain room, you may listen of on evening one 
minute to the performance gomg on at the Great Oj era Ifouce, 
the next minute to on air sung at the Op^ra Comiqne, and again 
the next rninute to the well-known voices of the pnndpal actors 
of the Theatre Fran^ais. Ihc novelty of this pari iculmr arrange- 
ment consists in having each receiving telephone connected 
separately to a transmitting telephone, fixed in front of the foot- 
lights towards the two sides of the stage, whereby an acoustic 
effect IS produced that may almost be called stereoscopic , yon 
actually near when the actor turns bis or her head from one <^ide 
to the olher, and are able to separate most distinctly the severfil 
voicec, as well as the orchestral instruments when concerted 
music is being produced. Nor are the sounds 111 any way distorted 
or disagreeable, or too low to be enjoyable, but loud and full, 
producing an agreeable impression even on the musical ear. The 
erson wilh hib eon to the two receiving telephones imagines 
im*:elf in a mysterious dreamland of sound, but remove the 
instruments only half an inch from the ear, and all has departed ; 
no sweet sounds of music are heard, but In their stead the 
speaking voice of the person anxious to take yonr place at the 
auditory I leave to your imagination to picture the innumerable 
applicalions which this new power of man in directing the forces 
of nature may ultimately lead to. 

The most striking feature upon entenng the Fans Exhibition 
in the evening u the blaze of electric light that makes the interior 
of that large Imildmg even brighter than by daylight , nor m the 
effect of this illumination marred by the flickering, fizzing, and 
colour changing of the earlier attempts m this direction The 
character of the lights comprises a range from the central arc of 
10,000 candle-jxiwer, to the incandescent lamp of only fifteen 
candles, equalling the light only of an ordinary ga&-bumer, and 
the grouping and shading of some of these lights are such ns to 
produce effects extremely agreeable to the eye Who would 
venture to say, after this display, and aftei the practical applica- 
tions that have been made of the electric light in the Ciiy of 
London, at several of our docks and harbours, at works, halls, 
and theatres, that it is not a practical illuminant destined to work 
ns great a change as gas- lighting did before it,Khir 1 y yean ago, 
when it ^ as inaugurated at tbe Soho Works not many miles away 
from this hall? 

But although I predict a great future for electric light os being 
the most brilliant, the cheapest, and the least objectionable from 
a sanitary point of view of all lUuminants, 1 do not agree with 
those who consider that the days of gas must therefore be at an end. 

In addressing the British Association of Gas Managers in 
this town a few months ago, I called attention to certain means 
bv which gas of much higher illuminating power might be 
ODtiined from tbe ordinary retorts, if only, at tbe same time, 
the gas companies or corporations could be induced to 
supply at a reduced rate heating gas, of which we so 
much stand m need ; and how, by certain improvements 
in the burners themselves, the illuminating power of a 
given quantity of gas might be still liiither augmented. Gas 
companies have for many years enjoyed the sweets of their 
monopoly position, which position Is generally speaking not 
productive of desire for change. The electric light has fur- 
nished for them the incentive to advance, and the effect of that 
incentive has told already, 1 am gUd to observe, in a very 
stnking manner upon the street illumination of this Immediate 
neuAhourhood. 

The tune is not for distant, 1 believe, when gaseous fuel will 
almost entirely take the piece of solid fliel for heating, for 
obtaining motive power, and for the domestic grate ; and if gti 
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compinlea and oocrontioDi rightlv nnderitand their raisiloD, 
they will take timely itepB to supply, separately, beating gab at 
a greatly reduced coit, the demana for which would soon be 
tenfold the gas oonsnmption of the present day. The economy 
and the comfort which would accrue to the inhabitants of large 
towns by such a change would be great indeed, and it would, 
amongst other things, elfect a radical cure of that great bugbear 
of our winter existence, a smolty atmosphere 

The third great practical illustration furnished by the Pans 
Exhibition has reference to the transmission of power from one 
place 'to another by means of the electric conductor When, 
only five years ara, m addressing the Iron and Steel Institute, I 
ventured upon the assertion that the time was not distant when 
the great natural sources of power, such os waterfalls, would be 
transferred to conj^iderable distances by means of stout clectnc 
conductors, to be there utilised for providing towns with light 
and motive power, I elicited an incredulous smile even from 
<%ome of those most conversant with the laws of electricity 
Electricity had been looked upon by them as a swift agent to 
dash our thoughts from country to country, but the means of pro- 
ducing that form of energy by the expenditure of pou er on ibe 
dynamo-electric machine, although known, was not yet pro- 
peily appreciated. Such can hardly now be considered the case 
T could point to at least three mhtances in this country where 
power IS practluiUy transmitted to a distance by means of electri- 
city, to be utilised for pumping water, for lighting, and for 
working machinery, and the Pans Exhibition furnishes addi- 
tional illustration of the facility ujth which that transmission 
may be effected, 

'The electnc railway leading from the Place de la Concorde 
into the Exhibition, and only half a kilometre In lengih, does 
Its work regularly and well, running a tnp every five minutes, 
and conveying generally as many passengers as can be packed 
both inside and outside of a tram car of ordinary dimensions. 
Tliiii system of propulsion will soon be in operation on a new 
line of railw^ six miles long, with which I am connected, in 
the north of Ireland, to be extended, if successful, to a further 
equal distance. This will give ik twelve miles of electnc rail- 
way worked without expenditure of fuel, for the motive power 
will be obtained from a neighbouring waterfall, which at present 
runs to waste. Mr. W. A. Traill, the Resident Engineer of the 
line, has already commenced operations, and I hope that by next 
spring, visitora to the sister island may reach one of its most 
interesting sights, the Giant’s Causeway, propelled by invisible 
but vet potential agency. 

The expenence gain^ by my brother in the working of the 
first electric railway, two miles in length, established by him at 
Lichtenfclde, near Berlin, leaves no reasonable doubt regarding 
the economjr and certainty of this mode of propulsion, although 
It IS not anticipated that it will snperaede locomobve power upon 
our main trunk railways. It will have plenty of scope in re 
lieving the toiling horses on our tramways, in use on elevated 
railways in populous districts, and in such cases as the Metro - 

□litan Railway, where the emission of the products of com- 

ustion causes not only the propulsion but the suRbcation of 
passen^rs. 

Another arolication of elcctncity, also at any rate indicated 
at the Paris Exhibition, is that to agriculture and horticulture, 
upon which I have been practically engaged during the last two 
winters on my farm near Tunbridge Wells. This is neither 
the time_ nor place for me to enlarge upon this applica- 
tion, which shonld be menhoned, however, because I believe 
that it will ultimately exercise a considerable influence upon 
an important interest, besides providing a means of adding 
to the pleasures of country pursoits, Electroculture by itcelT 
would be expensive, but not 10 if combined, os it is at 
Sherwo^, with the utiliution of electric energy for accomplishing 
other olqects — such as chaff- and root-cutting at one place, wooi^ 
cutting at another, and pumping of water at a third, while the 
wutc heat of the iteam at the generating station la uhliMd to 
heat the water circulating through the greenhou^ &c. In this 
way labour and expense are uved in many ways, and tha men 
employed on the farm And no difficulty in working the elnptrical 
horses, no longer experimentally, but as a r^arly eatabliahed 
thing. ^ 

A somewhat special application of electricity, also shown at 
the Fans Exhibition, is its employment as a heating agent. For 
temperatures not exceeding that of a welding furnace^ solid or 
gaseous fuel produces the desired effect at a Reaper rate than It 
u likely to be accomplished by electricity. When electricily is 


used, beat energy has in the fint place to be transferred from the 
bnrmng fnel to the boiler qf the steam-engine. Ihe mechanical 
energy of the engine works the dynamo- electnc machine, whence 
electnc energy is transmitted through the conductor to the point 
where it is to be utilised as heat. At each Intermediate stage a 
loss will have to be incurred, and it Is therefore absolutely certain 
that the amount of heat finally produced in the electric arc must 
fall very much short of that generated by the fuel under the 
boiler. But the electric arc has this advantage over other sources^ 
of heat, Ih^t no waste heat need pasb away from it in the shape 
of heated products of combustion, This loss of heal in the fur- 
nace by combustion increases with the temperature at which the 
work has to be accompli abed, and reaches its maximum in a 
furnace for melting steel or platinnm Beyond this the point is 
soon reached where combustion ceases enlirelv, where, to use 
the scientiflc phrase, the point of dissociation of carbonic acid is 
reached ; and it 15 for purposes where ^uch degrees of heat are 
required that the electnc arc can be advanla^ously employed, 
and will enable us to accompimh chemical effects w'hicn have 
hitherto been beyond the reach of science. 

My chief ob3ect in dwelling, perh’^p'^ unduly, upon these prac- 
tical questions is to present to your mindb m a concrete form the 
hopelessness of looking upon any of the practical processes of the 
prebcnt day as permanent, to be acquir^ in youth and to be the 
st:m]e occupation of a hfctime. 

The resiiectable millwright of former years had already to 
enlarge his scope of knowledge and become a steam-engine 
builder ; having made himself master of the construction of 
simple forms of high -prefigure engines, he has had to go to 
school again, to study tne laws of condensation and of the ex- 
pansive action of steam, in order to produce an engine using 
only a fractional amount of the fuel which his customers were 
willing to expend in former years for a given effect , he now has 
to study the laws of electricity and understand the construction 
of dynamo -electric machines, in order to be able to transmit and 
dhtnbute his steam power more readily than could be accom- 
plished by means of wheels and belts But even his condensing 
steam en^ne with variable expansion, of which he is so justly 
proud to-day, will no longer be acceptable to his client to- 
morrow, when It will be made clear to him, by the light of 
thermo-dynamics, that even the best of steam-engines utilities 
barely a seventh part of the heat-energy residing in fuel, and 
that llic attainment of perhaps Lhrec-foutths of that ultimate 
limit will be required of nlm. 

Analogous changes threaten to invade almost every existing 
branch of industry, and it is necessary for every one of you to 
be prepared fur such changes, 

The practical man of former days will have to yield bis place 
lo the unbiased worker who with open mind is prepared for 
every forward step as it arises For this purpose it is necessaiy 
that lie should possess, beyond the mere practical knowledge of 
hiB trade, a clear appreciation of the principles of action under- 
lying each operation, and such general acquaintauce wiih the 
laws of chemistry and physical science as will make it easy for 
him to adapt himself to the new order of things. 

In order to be so prepared, it is by no means necessary that 
you should have had the advantage of an elaborate school Vaca- 
tion No man or woman should consider him or herself out of 
school until approaching the Anal reckoning, and it is through 
advantages such is are offered by the Midland Institute, that the 
means arc afforded you of continuing the educational process 
near your homes, and without much expense or difficulty of any 
kind 

Let no one of you suppose that his early training or natural 
ability is unequal Co the task of making a career in life Goethe, 
that man of wonderful insight into the working of the human 
mind, says ■ — 

" Wu man Hch m der Jugoid wflavht, 

Hki man un Alter u Voue " 

Or, translated, 

" What you desin in youth, 

Mstura sge will gira you in abundance. 

At first sight this expression seems to involve almost an 
absurdity, and it is necessary to interpret the *' desire ” of youth 
to mean not simply a vague sentiment or wish to be looked up 
to in after life, or to drive about in easy carriages, bat a dete^ 
mnabon Co leave no stone unturned, and let no opportunity go 
past that may advance you towrords the well-defined otqect of 
your ambition. With a firm resolution almost every difficulty In 
your way will recede before you; disappomtineDts you will 
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taw, 4tey on most <)eslnbl«^ bceuise (hey are Qie real 
p practical Uf^ only fsa mM liot allow youiaeU to be 
uwd, ta i;aChM- to ^ ilecilCtliciicd by Uw^ In jomr 
HacioB to enccoctL 

^ ^ad Mtta ta aomdiflitf arac to ma'with a doleful iitory 
Vito ta M|,''^*djmoflllciutoMiU[niaiu'' had tried <;everal thingi 
la Ufe u)d had alwayi iau^ Hiroagh some nnLowojnd curcum- 
hM that^bhe ftU lore ho wuUd .ii&ceod 1 would only 
give htan a trial'ln my ou n parkicuUr pnrsuiU Oa jome occa- 
UDDi [ have peihapa yielded to uoeb reprehentatiouR, but found 
ttat the ytoiiig man,'' though commencing with a 

CetoaiB vigMv, aooD bred of the jww occupation v hen be ap- 
proached Ui difficulties. He bould not realise the fact that 
the secrat of luccese lies not in the avoidance of, but in the 
▼Ictaey over dl0laultie8, that each di^apprintment leaches an 
hafioiiaia letoonj and that by taking these lessons to heart with- 
out iirerfuig feem hii purpose be would soon find hinuclf 
poHsened of a power eiuseading hu mobt xui'ulne cxucctationa. 

Success in Lie depends in fact much more upon dLi^^ence and 
stoadmesB of purpose than upon the more brilliant qualities 
poiMSMd by an individual , but in order to |jive force and 
diiection to the sterling qualilieh within him, it is most imporLoat 
'that lacanK hhonld be brought w ihm his reach of eonching 
his stock of useful information The Birmingham and Midland 
Insdtule, colliding its a688 stuclencii of various degrees and of 
both ^eun, baa acoomplisbod this important object m a manner 
never before dreamt of, but dot content with Ibis jiplendid 
result, ibe Couodl has made provihion for a further extension 
of Its bcnebcial action through the erection of this magmlicrnt 
laciure hall, which it is my proud privilege to inaugurate this 
eveamg, for the ufc of our mrmber*. 

UNIVERSITV AND EDUCATIONAL 
INTELLIGENCE 

CamBriogb. — O ne interesting outcome of recent changes is 
the promulgation by the Governing Body of Cams College of the 
following scheme, to take the place of the regulations pnividmg 
for the annual delivery of the Thru*^tnn speech on the progress 
of medicine from the tnne nf Dr, Cams, by a medical graduate, 
who received the ram of 18/ . — The money — about 5^ — ^all 
be given tneitninlly to that member of the College who has pub- 
lished rn the c nrse of the preceding three yean the best original 
iDveiitigation in phyriology (including physiological chemihtry), 
pathology, or practical n^ieiuc , the persnn to whom the prize 
IS awarded being required to giwa un account of his investigation 
in the rnrui of n lecture in ihe College, If within ihe ipeahed 
period no mvestigation of sidlicient merit shall have been m<ide, 
the money ^hall be carried forward to augment future pruei , 
the fir«t prize will be awarded m 1884.. 

SOCIETIES AND ACADEMIES 

London 

Entomological Society, October 5 — H T. Stamton, 
F.K S .. president, in the chair. — Exhibitions: Mr. R 
McLachlan, a specimen of Gastrophysa raphamj Fabr , bred 
from a parlhenngenetic ovum. — Mr. T Wood, an abnormal 
specifuen uF Niftiophtius biguitams^ Fahr.-^Mr. R, Meldola, on 
behalf of Mr W. J. Amnt, some interesting varieties of 
British Lipidofiera. — Mr H fl. Pirn, a speamcn of Harp(ib^ 
ducotdatSj Fabr. — Mr. F. A. Fitch. Lomu mijtui, Nyl., an ant 
new to Britain. — Mr. A. S. OliifT, a apccimen of Papdio 
Amfriaif, Roll., with abnoriDvl ncuration — Communications ; 
the Secretaiy read a letter re.specimg the ravages of Lopaphus 
cficophagH^ Newp,, de tractive to cicoa-nnt trees in Fiji, and 
some further communiCationi; from thd Colonial Office relative 
to locuHia in Cyprus, &c — Papers read * Mr, D, Sharp, De- 
scnpiionn of some new Froui the Hawaiian Llatids. — 

Mr C. O Waterhouse, on some new South American ColtofUra 
of the family Westwood, descnMion ot the 

immature htate of a Ceyh neie imect apparent^ belonging to an 
undescriped mus. — Mr. P Cameron, notes on Hymingpiwra^ 
with deveiiptJOTS of New aperies, 

Paris 

Academy 6f Beicneee, October 10.— M. Wurttlntheeliair. 
— The Following papers v ere rrud : — On the ffrit volume of the 
"Nouvdlei Afinales de TObservatae de Brunellcfl," by M. 
Faye. It contains a new uran 'nietK and a repertort of con- 
toants of astronomy. M. HouzetoHn repreiented me Milky 
Way on a large scale neanv^o^urvei of equal lominoiit 
inteniitr. He distlnmiuhci thirtv-three luminous maueSf care- 


fully jetermhiiiig their nosition. Our nlar world is hituated 
aknoit exactly u the plane of the great celestial circle these 
searliy form, and u probably near Its eentre T^e " Catalogue 
dfljB Cou&tantes '* comprues seventy su driermlnatioiK of the solar 
parallax, exlendlng over twenty-one ceuturica. The increasing 

f ieculcm of ustronomical zneosurements n well brought out — M, 
)aubree presented a large specimen of a holoilderic meteorite 
from Cuhabuila, Mexico It contains chrome-iroii, a niiucral 
hot before met with in a melallic meteorite. Prul. Laurence 
Smith also found In it another chromiferous mineral, Dau- 
On the employment of tar as a preservative ogamst 
phylloxera, by M. Avignon. A mixlure h made of tar and line 
sand, and triturated to render it homogeneous. Wood -ash is 
added ; the mixture is put in a hole round the stem in spring 
and covered with earth. It effectually repels the insect. — A 
lelter of M. Govi relating to a brot^re W Prince Boncom- 
pagni on the unpublished i\iU of NicoUS Tartaglia, noled ihe 
fact that the tme surname of this oclebratccl mathematician of 
Brcficia was Fontana He was called Tartaglia (which means a 
stammfrer^ and which appears as his name, even in the uill) 
because of difficult articulation arising from a bad v onnd in his jaw 
and palate received when he waii a buy, during the sack of BresLia 
in 1512 — Comet di covered by Mr. Denning on Octol)er 4, 
1881 , observation at Mnrsedles Observatory, by M Coggia.— On 
the part nt M. Arnaud, a sample of a new alkaloid from quinquina 
(<if baniander, Columbia) was presented ; M Arnaud call'« itrin- 
chonanune. It diiTers from cinchonine by an eness of two atoms nf 
hydrogen, and presents the composition of hvdrocinchonine, with 
which It IS jirobably isumeric. — On the souniL produced in a tele- 
phonic c'rcuitduiiny Ihunder^torms, bvM. de Lalogade. He recalls 
effects similar to those got by M. ^ury, which he described 
m 1878. To amplify the sounds he afterwards added two small 
microphones to the plate of the receiving telephone , the lea^t 
sounds can tbu*^ be heard I in. or mere from the second tcle[.huiie 
in a quiet room — Galvanometer with angular deflections propnr- 
tLooa] to the mten ities, by M Gaiffe. The multiplier frame in 
the inisLruiuent presented (a honzonlal galvanometer) was of 
elliptic form. 'Hie deflections are regular under two angles of 
abuut 3S'» representing 35 imriiwebers, on cither bid’e of zero, 
aud then dimiBisli slowly, aHowine of division of the scale by 
units to the fiftieth milliweber With a different curve of the 
multiplier frame the deOectiona may be rendered proj.xirtiounl up 
lo about the .seventy-fifth d^ree.^On the mnervation of the 
heart and the action of poi'^ons in lamellibrandiiate uit)lliif<ca, by 
M Yung Inter c/io, the heart is chiefly innervated by fibres 
from the po tenor or the branchial ganglions which fibres have 
an accelerative rbU, Rise of temperature accelerates the heart'a 
moveiucnLs up to 40* C. Curare, in strong dose, males the 
animal's movements very slow. Strychnini, whatever the dose, 
only causes temporary convulaonx, never tetoiius ; in direct con 
tact with the heart it Iccseus the number of beats, and caiuen 
stoppage in fifteen to thirty niiuutes Nicotine accelerates ibe 
heart -beat^, enlarges the heart, and In strong dose causes death. 
Veratnm acts blmilarly, &c. 
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